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Introduction

The field of non-market valuation originated in the discipline of economics as a tool to assist val-
uation practitioners estimate the value of goods and services that are not directly traded in markets,
incorporating environmental resources, such as forest goods and services. The confluence of economics
with other disciplines, including ecology and forestry, makes the application of non-market method-
ologies distinct. However, this has also resulted in noticeable differences among valuation applications
performed by practitioners with an economics background versus those with another background.

Concerned by the lack of common protocols, a group of scientists with diverse backgrounds took
the initiative of discussing, and eventually agreeing upon, some good practice protocols. The means to
undertake this process was a COST Action called European Forest Externalities (EUROFOREX) or COST
Action E45. COST (European Cooperation in Science and Technology) is a European Union frame-
work program instrument supporting cooperation among scientists and practitioners across Europe,
however, some non-European members were also invited to participate in the action.

This article highlights the primary points of the good practice non-market valuation guidelines
developed by the COST Action E45 team. The article is primarily devoted to practitioners of valuation
studies related to forest goods and services, as well as to agencies interested in commissioning a
forest valuation study. The first section discusses two types of revealed preference (RP) methods,
namely the hedonic pricing (HP) and travel cost (TC) methods. The second section summarizes the
stated preference (SP) method guidelines, focussing on the contingent valuation (CV) method and
choice modelling (CM) techniques. The third section tackles benefit transfer (BT) and meta-analytical
procedures. The last section provides final remarks. The full set of guidelines corresponding to the RP,
SP, and BT/meta-analysis is available at http://www.efi.int/portal/projects/cost_e45.

Revealed preferences

This section summarizes the good practice guidelines used to estimate the monetary value of
forest externalities by means of RP methods. Based on actual behaviour, these methods can be used to
estimate the value of forest goods and services, such as air quality, outdoor recreation, and landscape
quality. The most commonly used RP methods include TC and HP, while the defensive expenditure
and household production function methods are less popular.

Travel cost method

The TC method investigates the behaviour of individuals in relation to the cost of a trip, observed
site characteristics and observed trip patterns. This information is gathered and used to value the char-
acteristics, or existence, of a site-specific environmental amenity. To accomplish this, the TC method
estimates values for site-specific amenities, particularly use values that can only be obtained by vis-
iting the site. TC use requires that costs vary across users. The basic TC method consists of two steps:
(1) the estimation of demand functions for trips to a site, or group of sites; and (2) the derivation of
the willingness-to-pay (WTP) from the demand functions.

An individual’s demand is typically modelled as a function of the cost of a trip to the site, the cost
of visiting substitute sites, the characteristics of the site (e.g. type of forest), the characteristics of
substitute sites, income and other demographic characteristics. The number of trips is expected to
decrease with an increase in the cost and augment with an improvement in site quality.

Several TC approaches currently exist. They differ in the way variables are defined and measured,
model specifications, estimation procedures and consumer surplus computations. Moreover, if the
aim of the practitioner is to value the changes of the characteristics of different sites simultaneously,
an appropriate model which handles multiple-sites needs to be specified.

TC models can be implemented for different purposes; therefore, the practitioner needs to have
the aim of the study in mind. TC models can be used to value access to sites, e.g. the welfare effects
of the closure of a recreational site, or to value the quality characteristics of a site, e.g. change in the
level of some site attributes, like the introduction of new tree species.
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The following four critical issues are involved in the selection of the TC approach. The first issue
assumes that individuals have preferences over recreational amenities and other goods and that they
maximize their utility subject to a budget constraint. A practitioner can then begin by assuming a
demand function (or a system of demand functions) approach or a utility function approach (Haab
and McConnell, 2002). The utility function approach deals with discrete-choice models based on ran-
dom utility maximization. Bockstael et al. (1987) presented the first application of a random utility
model in recreation. Welfare changes are estimated following the modification of the characteris-
tics of the site(s) or the implementation of environmental policy. A second issue relates to whether
a practitioner considers all the sites in the investigated area, some sites or just one. A third issue
focuses on whether to model participation or not. The last issue deals with modelling the behaviour
of individuals or modelling the aggregate behaviour of people living in equally distant zones from
the site.

Attending to the participation aspect and the consideration of single or multiple sites, three model
approaches canroughly be defined: the single site TC and the Zonal TC model, the site choice model and
the site choice and participation model (for a more detailed description, see Bockstael and McConnell,
2007; Haab and McConnell, 2002). The latter is the most complete model and includes both the par-
ticipation and site-choice models, taking into account the choice of whether to visit the site and
the number of visits (Phaneuf et al., 2000; von Haefen et al., 2004). The generalized corner solution
approachiis attractive because of its consistency with demand theory. The practitioner should consider
that estimating a site-choice model, rather than a participation and site-choice model, would provide
limited information on the welfare measure of a site or its characteristics (Morey et al., 1993; Morey
and Waldman, 1998).

The following steps are relevant in investigating forest externalities by means of TC (Parsons, 2003):

(1) The definition of the site(s). (a) The number of sites and their definition in terms of the extension and
attributes should ensure that it reflects the real choice set of the respondents. (b) The definition of
the forest boundaries should be accurate. (c) The practitioner should ensure enough variation in
the quality across sites; excessive homogeneity would prevent the estimation of the quality effect
of interest. (d) A large number of well-defined sites, rather than a small number of larger ones, is
recommended. If one needs to aggregate, it could be done on the basis of similar characteristics.

Focusing on the potential of aggregation bias in recreation site choice models, Haener et al.
(2004) found that accounting for the size of the aggregate sites in the estimation improves the
model fit and alleviates the aggregate parameter bias. A discussion on choice set definition can be
found in Phaneuf and Smith (2005). It is also important to note that substitute patterns in outdoor
recreation are relevant (Thiene and Scarpa, 2008).

(2) The target population. People visiting the site may take a day-trip or stay overnight; generally, it is
preferable not to mix one day and two or more day trips in the same analysis.

(3) Strategy for sampling and model specification. It is important to be aware of the shortcomings
associated with both on-site and off-site sampling.

(4) Survey implementation. It is important to make respondents familiar with the issue of the survey,
i.e. to let them know about the potential problems affecting the forest (e.g. congestion or lack of
services) or a short list of amenities (e.g. the presence of secular trees in the forest). The memory
of trips needs special attention, one wishes to make sure respondents recall accurately past trips.

(5) Multipurpose trips. Itis better to avoid the inclusion of trips with multiple purposes, as the allocation
of expenses to purposes other than the primary recreation experience is difficult and questionable.

(6) Time. It is important to account for the opportunity cost of time.

(7) Model estimation and welfare estimates. Flexible specifications of count models are suggested within
the demand function approach. Random utility travel cost models have recently focussed on prefer-
ence heterogeneity by using either finite or continuous-mixture distributions. Recently introduced
in outdoor recreation, the specification of utility in the WTP space is suggested, because it allows
for the estimation of the distributions of the WTPs directly, rather than deriving them indirectly,
as in the traditional setting of the utility in the preference space (Scarpa et al., 2008; Thiene and
Scarpa, 2009).
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Hedonic pricing method

The HP method focuses on market transactions for differentiated goods to estimate the economic
values associated with environmental amenities (or disamenities), such as proximity to recreational
site or aesthetic views (Paterson and Boyle, 2002). HP is commonly applied to variations in housing
prices that reflect the value of local environmental attributes (Taylor, 2003). As a consequence, this
method is suitable for investigating the influence of a nearby forest on house prices.

The basic premise of the HP method is that the price of a marketed good is related to its character-
istics, or the services it provides. For example, the price of a house reflects the characteristics of the
property (e.g. size, appearance, features) and the characteristics of the surrounding neighbourhood
(e.g. accessibility to a forest, park, school, hospital).

The analysis proceeds in two stages. The first stage estimates the HP function by analysing the
prices of a market good and its characteristics. In this way, the implicit prices of the characteristics
of the good and the structure of the preferences can be obtained. The second stage estimates the
demand functions for the characteristics of the good by using the implicit prices obtained during the
first stage (Taylor, 2003). Bockstael and McConnell (2007) emphasize the difference in terms of the
welfare effects between marginal and discrete changes in attributes within a policy context.

Estimating HP functions typically involves collecting data (e.g. property values, property attributes,
environmental quality attributes); sampling; estimating the model; and estimating the welfare
measures. When conducting an HP analysis, the source and selection of the data are crucial for prop-
erty values (e.g. market or rental prices), property attributes (e.g. quality of services, logistics and
location) and environmental quality attributes, as they can give rise to a potential bias in the esti-
mation. The choice of the functional form for the HP function can substantially impact the results
(Taylor, 2003).

Stated preferences

SP methods typically simulate a market where a good, or bundle of goods, is offered at a given
price. To accomplish this, people in a targeted population are asked to complete a questionnaire. A
statistical procedure is then applied to the obtained data to estimate the representative maximum
WTP, or less frequently, the minimum willingness-to-accept (WTA). Non-use values can be estimated
with SP methods; this aspect represents one of its advantages over RP methods.

SP methods are generally grouped into two categories: CV and CM methods. In CV surveys, people
are presented with a hypothetical change in the provision of a good or service and are asked to state
their WTP (or WTA) for the change. In CM surveys, respondents are faced with several alternatives,
generally including the status quo, and are asked to pick their most preferred alternative from the
choice set (choice experiment), or to rank (contingent ranking), rate (contingent rating), or group
(contingent grouping) the given alternatives. They can also be asked to successively indicate their
best and worst alternative from the choice set (best-worst approach).

The preparation of a valuation survey is a long and complex process. If it is not carried out properly,
the survey results might not be fully reliable, regardless of the effort invested in data treatment. Several
basic steps in the survey creation process should be followed and several issues are to be considered
with care.

Basic steps

The first crucial step is to determine the goal of the survey. In relation to survey development, a
practitioner needs to be specific in question wording. For example, “prohibiting” access to a forest for
2 years is different from “limiting” access to a forest for 2 years. Another important step is choosing
between the use of CV and CM. This depends on several criteria, such as the study aim and the nature
of the change. When a change is multi-dimensional, CM may be preferred over CV, because attribute-
specific welfare measures can be derived.

The next step is determining how to conduct the survey: in-person, on the phone, through the mail
or via the Internet. This choice depends on the population of interest, characteristics of the sample,
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types of questions, response rate, cost and time available. For example, in-person surveys are more
in-depth and may collect more information than email surveys, but are also more expensive and time
consuming (Bateman et al., 2002; Champ et al., 2003).

It is recommended that focus groups and pre-tests be conducted before the final survey is admin-
istered. Focus groups, where individuals get together to discuss survey questions, ensure that the
questionnaire is well understood, correctly worded, and has a credible scenario. Once the question-
naire has been modified according to the focus group comments, the questionnaire is tested on a
larger scale. During this ‘pre-test’ stage, debriefing questions are often used to detect anomalies, such
as large numbers of protest answers for a specific question, which may be an undesired result. After
adjustments to the questionnaire are conducted to attempt to alleviate this issue, other pre-tests and
pilot surveys can be undertaken.

The target population for the final survey should then be correctly defined. The target population
generally corresponds to those people who may benefit from the good in question. If a survey involves
the recreational activities of a forest located in Spain, the sample might include the actual and potential
users of that particular forest. In addition, the sample size should be correctly defined. The sample size
will depend on the valuation task used, as well as the precision of the welfare estimates a practitioner
strives to reach.

Null alternative

In the questionnaire, it should be clear to the respondent what would happen if the change
does not take place. When an afforestation program is valued, some participants may think that
the forest would naturally shrink if the program is not implemented, while others may imagine
that it would naturally expand. This may render the responses to be difficult to interpret, as peo-
ple may not value the same change. As a result, care must be taken to describe the status quo, or
business-as-usual situation. When possible, in CM surveys, the status quo can be described in the
same fashion as the other alternatives, with the level of each attribute being provided. In CV surveys,
the status quo situation can be made explicit by describing what would happen if the program is not
implemented.

In CM, welfare estimates of the value of supply changes are not consistent with economic theory
when the status quo is not available, as the results will reflect conditional demand. An issue related
to the status quo is the so-called “status quo bias,” which refers to an unduly high number of peo-
ple favouring the status quo. This bias may occur when a high cognitive burden is placed upon the
respondents; in this case, the status quo may be perceived as an easy way out.

Payment card and delivery conditions

The payment vehicles in a survey, which may include taxes, entrance fees and donations, should
be realistic (e.g. it might not be realistic in many countries to ask about entrance fees to a forest that
currently has no entrance fees). The payment vehicle should also be relevant. If part of the target
population does not pay income tax, funding the program through a 10% increase in income tax might
not be relevant.

The frequency of the payment must be provided. A lump sum payment and an annual payment
for, say 10 years, may lead to different WTP statements. In addition, it should be clear whether the
cost of the program is supported by the household or the respondent. If there are other contribu-
tors, they should be mentioned. For instance, part of the cost could be supported by the households,
while the other part supported by private forest owners. In this case, the repartition details must
be provided.

The decision rule should then be stipulated. For example, the program could be implemented as
long as the majority of people would pay the cost amount. Finally, it should be specified as to who will
deliver the good, as well as when, where, and how it will be delivered. As an example of illustrating
the “where”, it is believed that people may state higher amounts if the afforestation program takes
place near their house, rather than far away from it.



264 P. Riera et al. / Journal of Forest Economics 18 (2012) 259-270
Willingness-to-pay or willingness-to-accept compensation

WTP refers to the maximum amount of money an individual would pay to obtain a good or amenity
(or not to lose it), while WTA refers to the minimum amount of money an individual would ask to
cede a good (or give up the right to use it). In theory, these two measures should lead to comparable
results when marginal changes in supply are being assessed and when the monetary value represents
a low share of people’s income, as in most surveys. In practice, WTA estimates are often at least two
times greater than the corresponding WTP estimates (Horowitz and McConnell, 2002). More detailed
explanations can be found in Brown and Gregory (1999).

Valuation function

The determinants of WTP are often explored in valuation studies to check the validity of the results.
Therefore, we are referring to a valuation function in a broad sense which is the regression model that
relates the WTP or an indicator of it (a yes/no answer in the closed-ended elicitation schemes) with
variables, such as attitudinal experience, with the good and the socioeconomic characteristics of the
respondents.

Theoretical validity can be checked by analysing some of the variables, such as the income and
attributes of the good’s quality or quantity. Attitudinal variables can also be used to check data
quality, for instance, when the change valued is an increase in forest biodiversity, individuals with
pro-environmental behaviour, like being involved in conservation organizations or practicing eco-
tourism, are expected to state a higher WTP than the average respondent. Other validity aspects, such
as the scope effect, can also be tested. This potential bias relates to the lack of sensitivity of WTP to the
provision of the good, for example, where a person may value a small forest area the same as a larger
area of the same forest type.

Estimating the valuation function for validity testing purposes requires two main steps: (1) The
missing values should be considered, and (2) the explanatory variables should be selected. The most
important explanatory variables, from a theoretical point of view, are generally included, regardless
of their actual influence on WTP (such as income), while less important candidates are included, as
long as their influence on WTP is statistically significant. Note that a stepwise approach may be used
for the latter (Carson et al., 2003) and that the explanatory power of the validity function is also an
indicator of data quality.

When specified as direct relationship between WTP and its determinant variables, the valuation
function can be a useful tool for benefit transfer purposes.

Hypothetical bias and scope effect

Hypothetical bias and the scope effect are the primary biases, or threats, to the validity of a WTP
estimate (Bonnieux and Desaigues, 1998). Hypothetical bias, or the difference between hypothetical
and real values, corresponds with the tendency to overestimate WTP. It can be detected by placing
part of the participant’s answers in a hypothetical setting and part in a real setting, after which, these
values are then compared with the stated WTP. Several approaches exist to conduct this testing; some
aim at mitigating the bias through questionnaire design, while others aim at calibrating answers.

Cheap talk (Cummings and Taylor, 1999) and consequentialism (Cummings and Taylor, 1998)
belong to the first category. Cheap talk warns participants about the tendency to overestimate WTP
just before they are presented with the valuation question, while consequentialism attempts to make
the participants believe that their responses could have actual consequences. Empirical evidence tends
to suggest that the latter approach is more effective than the former (e.g. Bulte et al., 2005).

The second category of instruments consists of calibrating the answers. A certainty scale ranging
fromOto 10is sometimes included after the valuation question, where the “yes” respondents, who may
be unsure about their answers, as suggested by their certainty scores, are treated as “no” respondents
(Champ et al., 1997).

A scope effect problem occurs when, for instance, respondents state the same WTP for an afforesta-
tion program of 10 and 1000 hectares. A common way to detect this phenomenon is to vary the
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provision of the good between participants and check whether different WTP’s are stated. The scope
effect can be mitigated through questionnaire design, as argued by Carson (1995) page 3, who stated
that the respondents must: “(i) clearly understand the characteristics of the good (...) (ii) find the
CV scenario elements related to the good’s provision plausible, and (iii) answer the CV question in a
deliberate meaningful manner”.

Specific factors for contingent valuation

Several elicitation questions are available to the practitioner, differing with respect to their incen-
tives for strategic behaviour, the information they convey and collect from respondents, the sample
size and the econometric approach. In the open-ended question format, people directly state their
WTP for the change in the provision of the good. This format is highly informative and the statisti-
cal approach is straightforward. However, it places a large cognitive burden upon the participants,
favouring a larger number of protest responses and outliers. This format is infrequently utilized, given
the pros and cons of this and alternative formats.

When using a single dichotomous choice format, people are assigned a unique bid amount and
asked to state “yes” or “no,” as to whether they would be willing to pay (or willing to accept) the
specific payment amount. This single bounded format only provides information on whether the WTP
of each individual is above or below a given amount. To collect more information, a higher, or lower,
bid amount is sometimes assigned, depending on the first response (double-bounded format). If the
two responses are not found to be consistent, an investigation can be conducted by comparing the
WTP distributions issued during the first and second responses (McFadden, 1994). To overcome the
possible inconsistency, some practitioners advocate for the one-and-halfbounded dichotomous choice
question, where only part of the respondents - the “yes” respondents — are assigned a second bid
(Cooper et al., 2002).

With a payment card, a series of bid amounts are presented to the participants, who are then
asked to state either the highest amount that they would pay or the amounts they surely would pay
and surely would refuse to pay; the latter procedure is sometimes referred to as a two-way payment
ladder (Hanley et al., 2009). These approaches also have some shortcomings in that the choice of the
bid amounts, especially the lowest and highest amounts, may influence the welfare estimates (Rowe
et al,, 1996). The presentation of the amounts, either in ascending or descending order, may also
influence the welfare estimates (Alberini et al., 2003).

As can be seen, the bid amounts for the dichotomous choice and payment card formats should be
chosen with care. The number of different bid amounts should be relatively small (often between 5 and
8) when using single or double-bounded dichotomous choice questions. It should also be close to the
median WTP, i.e. where most people’s WTP lie, not at the tails of the distribution (Hanemann, 1999).
On the other hand, when using the payment card method, the bid amounts should not be clustered
around the median, but should include high and low bid amounts (Boyle, 2003). When attempting to
determine the bid amounts, the focus group and pre-test stages can be of great help. In these stages,
it is not uncommon to use an open-ended elicitation question to obtain information about the WTP
distribution.

Specific factors for choice modelling

The valuation methods used in CM studies differ with respect to the information collected and their
ability to produce consistent welfare estimates. Contingent rating collects a large amount of informa-
tion, because respondents assign a score to each alternative, but does not lead to consistent welfare
estimates and may be cognitively burdensome. On the contrary, choice experiments produce consis-
tent welfare estimates, but collect less information. Contingent ranking does yield consistent welfare
estimates under some conditions (Hanley et al., 2001), but is more demanding for respondents than
choice experiments. The best-worst approach produces more information than choice experiments,
but is more cognitively demanding (Louviere and Islam, 2008).

In CM, a series of decisions has to be made regarding the number of attributes, alternatives and
choice cards, as well as the levels of attributes. Including a large number of attributes is appealing,
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because of the amount of information collected. Nevertheless, this comes at a cost, as the quality of the
data might be low due to the cognitive burden placed upon the participants. The same issue applies
when increasing the number of choice cards or the number of alternatives. Finally, the number of
attribute levels should depend on the relationship between the attributes and utility. If the relationship
is expected to be linear, two levels may be sufficient (Hensher et al., 2005).

Another important decision is whether to use labelled or unlabelled alternatives. The alternatives
are said to be unlabelled when the name, or expression, attached to the alternative conveys no infor-
mation. “Program A” and “Program B” are not informative, but “Recreation” and “Nature conservation”
can be. According to Blamey et al. (2000), the choice depends on the study aim. When the attribute
values or marginal rates of substitution are estimated, generic alternatives may be preferred. On the
other hand, when the total WTP for a given policy value is estimated, the labelled approach may be
preferred.

The choice card design should be considered jointly with the experimental design. A “full facto-
rial design” includes all possible combinations between attribute levels. The number of combinations
increases quickly when the number of attributes increases. A “fractional factorial design” limits the
number of combinations, but implies some drawbacks. While a “full factorial design” allows the prac-
titioner to investigate the parameter estimates for the primary effects and all possible interactions
between them; this is not the case with a “fractional factorial orthogonal design,” which generally only
focuses on the main effect. The same problem applies when using an “efficient design”: the practitioner
has to decide whether interactions will be allowed in the estimation stage. In forestry applications,
interactions between attributes have often been ignored. However, Giergiczny and Riera (2010) find,
based on an empirical forestry application that two-way interactions account for a significant part of
the choice, and therefore, should be included.

Benefit transfer and meta-analysis

BT involves transferring value estimates from previous studies (often termed study sites) of similar
changes in environmental quality to value the environmental change at the policy site. While the term
BT seems to be dominating the literature in this area, it is sometimes referred to as value transfer.
The most frequent use of BT is in the cost-benefit analysis of projects and policies, but it is also
applied in environmental accounting, damage assessment and the like. There are two main groups of
BT techniques (Navrud, 2004): (1) unit value transfer, which includes a simple (“naive”) unit value
transfer and a unit value transfer with income adjustments; and (2) function transfer, including the
benefit function transfer and meta-analysis.

Unit value transfer

A simple (naive) unit transfer (i.e. from one study, or as a mean value estimate from several studies)
is the simplest approach to transferring benefit estimates from a study site, or as a mean from several
study sites, to the policy site. This approach assumes that the well-being experienced by an average
individual at the study site is the same as will be experienced by the average individual at the policy
site, and that the change in the environmental amenity being valued is the same at the two sites. Thus,
we can directly transfer the benefit estimate, often expressed as a mean WTP/household-year, or as
consumer surplus per visitor day or per visitor year for recreational use values, from the study site to
the policy site.

A problem with the simple unit value transfer for recreational activities is that individuals at the
policy site may not value recreational activities the same as the average individual at the study sites.
There are two principal reasons for this difference. First, people at the policy site might be different
from the individuals at the study site in terms of income, education, religion, ethnic group and/or
other socio-economic characteristics that affect their demand for recreation. Second, even if individual
preferences for recreation at the policy and study sites were the same, the recreational opportunities
(i.e. substitute sites and activities) and the change in the good valued might not be.

Unit values for non-use values, e.g. environmental amenities, from CV studies might be more dif-
ficult to transfer than recreational use values for at least two reasons. Firstly, the unit of transfer is
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more difficult to define. While the obvious choice of the unit for use values might be consumer sur-
plus per activity day or year, for instance, there is greater variability in reporting non-use values from
CV surveys, both in terms of WTP for whom, and for what, time period. WTP can be reported as per
household or per individual, and as a one-time payment, annually for a limited time period, annually
for an indefinite time, or as an indefinite monthly payment. Secondly, the WTP is reported for one or
more specified discrete changes, like forest ecosystem services, and not on a marginal basis (e.g. per
hectare).

Itis advisable to use the WTP/household-year as the transfer unit when possible and then aggregate
it over the total number of affected households to obtain an estimate of total benefits. Transferring the
WTP/individual-year might lead to the overestimation of total benefits when aggregated over indi-
viduals (Lindhjem and Navrud, 2009). WTP, as a one-time amount, might lead to an underestimation
of annual WTP, as reported WTP will be the present value of a flow of annual WTP amounts and will
be constrained by the respondents’ income in the year they report their one-time WTP amount. Using
this transfer unit for a specified change in environmental amenities also avoids the procedure of scal-
ing up, or down, the reported WTP in relation to the size of the area at the policy site. Such scaling
assumes a constant value per hectare and linearities in valuation, which often does not seem to be the
case in practice (Lindhjem, 2007; Lindhjem and Navrud, 2008).

The simple unit value transfer approach is not advisable for transfers between countries or regions
with large income and cost of living differences, because the differences in the budget constraints may
lead to a biased BT result. To conduct this operation properly, a unit transfer with income adjustments
should be applied, using income elasticities for WTP between 0 and 1 (Kristrom and Riera, 1996). When
there is a lack of income data for the affected populations at the policy and study sites, gross domestic
product (GDP) per capita figures can be used as proxies for income in international BT. However, this
approach may incorrectly estimate the results for the international BT when income levels at the local
study and/or policy site deviate from the average country income level.

Using official exchange rates to convert transferred estimates from the value at the study site, such
as U.S. dollars, to the national currency, does not reflect the true purchasing power of the currencies,
since the official exchange rates also reflect political and macroeconomic risk factors. Thus, purchasing
power parity, otherwise called adjusted exchange rates, should be used when transferring values from
other countries.

Function transfer

Transferring the entire benefit function is conceptually/theoretically more appealing than just
transferring unit values, because more information is effectively taken into account in the transfer.
However, transfer evidence is mixed in regard to whether function transfers perform better than unit
value transfers (Bateman et al., 2009; Ready et al., 2004), but in many instances, the benefit function
transfer does not seem to reduce transfer errors significantly, compared to a simple (naive) unit value
transfer. The benefit relationship to be transferred from the study site(s) to the policy site could be
estimated using either of the RP approaches, like the TC and HP methods, or the SP approaches, like
the CV and CM methods.

To implement this approach, the analyst would need to locate a study in the existing literature,
such as a SP study expressing WTP as a function of the characteristics of an environmental good and
the socio-economic variables of the households valuing the change in the environmental good. Then
the analyst would have to collect data on these two groups of independent variables at the policy site,
insert their mean values into the benefit function, and use the same coefficients as those at the study
site to estimate the mean household WTP at the policy site.

Instead of transferring the benefit function from one selected valuation study, results from several
valuation studies could be combined in a meta-analysis to estimate one common benefit function
(see Lindhjem, 2007; Zandersen and Tol, 2009 for a meta-analysis of forest externalities). The meta-
analysis enables the researcher to evaluate the influence of a wider range of characteristics of the
environmental good, the features of the samples used in each analysis (i.e. including characteristics
of the population affected by the change in environmental quality), and the modelling assumptions.
In practice, however, detailed characteristics of the good/study site and the population are often not
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reported in the primary studies. The regression equation for a meta-analysis would look similar to
a benefit function, but with a third group of independent variables reflecting the differences in the
environmental valuation method applied; meta-analyses typically find that differences in valuation
methodologies account for a significant part of the variation in the mean WTP across studies.

Due to the failure of existing databases to report the results of primary studies in terms of all
determinants/variables necessary to conduct a valid value transfer, COST E45 has begun to develop
a separate, detailed database for non-market environmental goods in forests. They populated it with
studies from selected European countries. The determinants of the database have been developed,
and the studies from Austria, France, Germany and Switzerland have been added (Elsasser et al., 2009;
http://www.bfafh.de/DB_forestvalues.htm).

Based on the few existing general guidelines for BT/value transfer, we developed an 8-step set
of guidelines for the transfer of non-timber forest benefits for use in cost-benefit analysis and other
policy analyses: (1) identify the change in the environmental good to be valued at the policy site; (2)
identify the affected population at the policy site, including size and socioeconomic characteristics;
(3) conduct a literature review to identify relevant primary studies, preferably based on a database,
but also supplemented by journal and general web searches; (4) assess the relevance/similarity and
quality of study site values for possible transfer; (5) select and summarize the data available from
the study site(s); (6) transfer value estimate(s) or value functions from the study site(s) to the policy
site; (7) calculate total benefits or costs; and (8) assess the uncertainty and transfer error, including a
sensitivity analysis.

A unit value transfer from a potential study site seems recommendable solely when that site is
extremely similar to the policy site; based on a comparison of the selected site and the population
characteristics. It is also advisable to compare this transferred value with the outcome of transfers
based on meta-analyses to determine if they are within the same range. The transferred value should
be arange, rather than a point, estimate. The following accompanying transfer errors, depending on the
level of similarity, can be taken into account: ranging from +20% for cases where the primary study is a
perfect fit for the policy being analysed through +40% and 100% to “not acceptable for BT”. These errors
are based on a review of general BT tests (Navrud and Ready, 2007), specifically for forest externality
studies (Bartczak et al., 2008). Note that these transfer errors have to be added to the uncertainty in
the primary studies due to sampling procedures, survey modes, and valuation methods.

Additional remarks

The aggregation of use and non-use aspects is often called the “Total Economic Value” (TEV). TEV
does not need to refer to an entire forest, it can just refer to a change in the recreational facilities
or a change in the amount of carbon sequestered annually. Some forest valuation studies explicitly
estimate the TEV by independently accounting for a plethora of values which can then be aggregated.
This is a procedure with many potential problems and has to be applied with much caution. Acommon
problem is that separately valuing the different values, be them use or non-use, may lead to some
double counting, or might ignore the consumers’ budgetary constraints. Another common problem is
that there might be interaction effects. For instance, picking mushrooms and 4-wheel driving in forests
may separately be valued positively, but if allowed simultaneously, the joint value might be negative,
as mushroom pickers may not want to see 4-wheel drivers and vice versa. An alternative is to base
the analysis on the social value, which refers to the same overall value, but emphasizes externalities.
However, social value estimations also have their difficulties (Riera, 2008).

Forest related measures are often expressed in units per hectare or other similar units (e.g. mean
standing tree volume in cubic meters/hectare, production of mushrooms/hectare). It is also tempting
to refer to non-market values as surface units, like Euros/hectare for biodiversity conservation or
recreation. What may be generally wrong with this approach is to scale the entire value from those
unitary values. For example, if a recreational valuation study of a forest of 100 hectares estimates an
overall WTP of 500,000 Euros, and therefore, 5000 Euros/ha, a forest with similar characteristics, but
of 1000 ha, may not necessarily have a value of 5 million Euros. Similarly, the loss of 10 ha of a 100 ha
forest would not necessarily imply a recreational loss of 50,000 Euros.
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Forests also have some attributes that are typically subject to satiation in people’s preferences. An
example is tree composition in mixed forests. Some people might like oak trees (Quercus spp.), but may
not like to have an entire forest be 100% composed of this species, as they may like to see diversity in
forest species. The same could apply to tree density or the proportion of mature trees. When satiation
is likely to occur and the marginal values of those attributes are to be obtained, the statistical analysis
should take this into account.

Another specificity related to forests is that their rotation may take several decades. Oftentimes,
WTP estimates are stated in annual terms or indefinitely. When this is the case, it is relevant to state
whether the payment would increase with inflation or would remain unaltered. In SP applications,
some respondents interpret payments as increasing with inflation, while others do not. Studies with
annual values should clarify this issue.

A good standard in reporting the details surrounding the results of a valuation study may be crucial
for a cost-benefit analysis, forest management, policy design, or BT consideration. When reporting
results, the change being assessed should be clear. For instance, a specific amount of hectares for a
particular type of forest should be managed with particular timing and in a particular manner. The
payment conditions should also be clear, including the year(s) of the payment and who will have to
pay, i.e. individuals over a certain age, families, residents in a given territory, visitors, or mushroom
pickers, according to the amount picked, for example.
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