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Valuing the non-market production of agriculture
Bewertung nicht-marktlicher Agrarproduktion

Michael Ahlheim and Oliver Fror
Universitat Hohenheim

Abstract

As a consequence of the negotiations for a new agricultural policy
of the EU the multifunctionality of agricultural production has come
into new prominence in the public. The philosophy that subsidies
for the agricultural sector should be calculated not only by ag-
ricultural market production but also according to agricultural non-
commodity production like e.g. the conservation of the countryside,
makes it necessary to assess the social value of this part of agricul-
tural production. In this paper we scrutinize the welfare theoretical
background of the economic valuation of non-market production as
well as the existing practical valuation techniques. Further, the
applicability of these techniques to the valuation of agricultural non-
commodity production is considered.

Key words

valuation of non-market goods; cost-benefit analysis; contingent
valuation; multifunctionality of agriculture

Zusammenfassung

Infolge der Verhandlungen iiber die EU-Agrarreform gerét die Multi-
funktionalitat der landwirtschaftlichen Produktion zunehmend in
den Blick der Offentlichkeit. Der Ansatz, Direktzahlungen an den
landwirtschaftlichen Sektor nicht nur auf Basis der Produktion von
Marktgiitern zu berechnen, sondern auch iiberbetriebliche Leistun-
gen, wie z.B. die Landschaftspflege als Bemessungsgrundlage
heranzuziehen, macht es notwendig, deren Wert fiir die Gesellschaft
zu ermitteln. In diesem Beitrag beleuchten wir sowohl den wohl-
fahrtstheoretischen Hintergrund der 6konomischen Bewertung der
Produktion von Nicht-Marktgiitern, als auch die vorhandenen Be-
wertungsmethoden fiir die Praxis. Ferner wird die Anwendbarkeit
dieser Methoden bei der Bewertung iiberbetrieblicher Leistungen in
der Landwirtschaft betrachtet.

Schliisselworter

Bewertung von Nicht-Marktgiitern; Kosten-Nutzen-Analyse; kontin-
gente Evaluierung; Multifunktionalitat der Landwirtschaft

1. Introduction: the multifunctionality of
agriculture

One of the most acrimoniously debated problems of EU
policy is the complicated system of agricultural subsidies in
the European Union. It is well known that this system sets
wrong incentives to farmers, which lead to the overproduc-
tion of the agricultural sector that has been characteristic for
European agriculture for many decades now. In the future
payments will depend more and more on the non-
commodity production of the agricultural sector like con-
servation of the countryside, biodiversity protection or the
preservation of the cultural heritage and tradition of agri-
culture in Europe. In other words, the agricultural sector
will be paid to an increasing extent according to its produc-
tion of externalities which are essential for society but
which are not rewarded through the normal markets for

agricultural products. As is known from economic theory,
leaving the agricultural sector solely with its market income
would lead to an undersupply of these externalities.

The fact that the agricultural sector produces different kinds
of goods and services has also been officially acknowled-
ged by the OECD. In its report on the multifunctionality of
agriculture (cf. OECD, 2001) it is emphasized that in addi-
tion to food and fibre the agricultural sector also provides
non-commodity outputs like environmental amenities, pre-
servation of biodiversity, food security and rural viability in
general. One could add that agriculture also supplies envi-
ronmental services like water filtration and CO,-sinks. One
should not forget that the agricultural sector is, of course,
also responsible for the production of negative externalities
like e.g. soil and water pollution.

Since a great part of agricultural production cannot be tra-
ded in markets because it has public good characteristics
like non-excludability and — to a certain extent — non-
rivalry in consumption other ways of compensating the
agricultural sector for this non-market production must be
found. In principle, there are two possibilities for the con-
struction of such a subsidy systems. One possibility is that
government acts as a landscape architect and determines
what parts of the landscape should be fields, pasture, forest,
hedges etc. and pays specifically defined subsidies for each
of these landscape elements up to the point where the offi-
cially laid down quota of each element is fulfilled. In such a
system the preferences of ordinary people are completely
left out. A more democratic alternative to this authoritarian
solution would be a subsidy system where payments to
farmers were calculated according to the utility they create
for the population. A precondition for such a “bottom-up”
solution would be that the base for the calculation of such
(positive or negative) payments, i.e. the social values created
or destroyed by agricultural non-commodity production, can
be assessed. Otherwise an incentive compatible tax-subsidy
system for the agricultural sector cannot be designed.

In this paper we focus on the possibilities to assess the
social benefits or costs created by agricultural non-market
production that might form the calculation base for a bot-
tom-up system of agricultural taxes and subsidies. In the
next section we briefly highlight the theoretical background
and the principles of economic valuation. In section 3 diffe-
rent practical assessment techniques are discussed, in sec-
tion 4 we show how these assessment techniques can be
applied to the specific problems of the economic appraisal
of agricultural multifunctionality and section 5 contains
some concluding remarks.
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2. Welfare theoretical background -
a short reminder

It is advisable to scrutinize the theoretical background of
welfare measurement before turning to the practical as-
sessment of agricultural non-commodity production, be-
cause especially in the environmental sector the neglect of
theory has often led to grotesque misinterpretations of cost-
benefit studies.

First of all it should be emphasized that economics is an
anthropocentric science, i.e. all that counts (for economists)
is what is perceived by man. Of course, there are modifica-
tions to this strict neoclassical principle but as a general
rule it holds that there is no room for purely intrinsic values
of nature in an economic valuation analysis. This is one of
the main differences between an economic and an ecologi-
cal analysis of natural values.

Technically speaking, if we want to assess the benefits
agriculture creates for society we have to measure the
change in social welfare (or social well-being) caused by
agricultural activities. In a democratic society the concept
of social welfare has to be based on individual welfare or
utility. Therefore, the economic valuation of agricultural
activities aims at the assessment of the change in social
welfare, which must be “filtered” out of the preferences of
all individuals affected by these activities. An economic
valuation analysis then consists of two steps: in the first
step the individual utility changes resulting from agricultu-
ral activities have to be assessed and in the second step they
have to be aggregated to obtain the resulting change in
social welfare. The first step is known as the identification
problem while the second step is the aggregation problem
of economic valuation. This is illustrated in the figure 1
below.

man, i.e. to the change in utility it causes. It is clear that
such a change in well-being cannot be measured in “utility
units” since such units are neither uniquely defined nor
empirically observable. The obvious measuring rod is, of
course, money. If we measure the utility change caused by
agricultural activities in monetary terms the respective
amount can serve as a basis for potential compensation
payments to farmers.

The most important theoretical money measures of utility
are the Compensating Variation and the Equivalent Varia-
tion which both go back to HICKS (1942). Both measures
can be interpreted as specific transformations of the house-
hold utility function, which normalize the utility function so
that it measures utility changes in monetary terms. Since
the economic interpretation of the Compensating Variation
(CV) is more intuitive and can, therefore, be better commu-
nicated to non-economists than the Equivalent Variation
most applied valuation studies use the CV as an individual
welfare measure.

The Compensating Variation for a utility increasing
(decreasing) experience equals the maximum (minimum)
amount of money that could be extracted from (must be
given to) an individual after this experience without making
her or him worse off than in the initial situation. Therefore,
the CV for a utility increasing experience can also be inter-
preted as an individual's maximum willingness to pay
(WTP) for that experience while the CV for a utility de-
creasing experience can be interpreted as an individual's
minimum willingness to accept compensation (WTA).
From the mathematical definition of the CV it follows that
this money metric is strictly monotonically related to the
utility changes it represents. It is positive, zero or negative
if and only if utility increases, is constant or decreases,
respectively.

It should be noted that within the framework

Figure 1.
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The structure of an economic valuation analysis

Change in social
welfare

of ordinal utility theory for a given utility
change only the sign of the utility measure
representing this change is uniquely determi-
ned while its absolute amount is arbitrary. It
depends on the specific (continuous, strictly
monotonic) transformation of the utility
function used to construct this measure. As
mentioned above, the CV corresponds to one
specific transformation of the utility function,
while e.g. the Equivalent Variation cor-
responds to another transformation of the
same utility function. This implies that one
and the same utility change can be represen-
ted by two different amounts of money
according to which of these two money mea-
sures is used. Of course, any other strictly
monotonic transformation of the utility func-
tion could also be used as a utility measure,
which means that the absolute value of a
utility measure depends on a pragmatic con-

Identification Problem

Aggregation Problem

vention and is, therefore, arbitrary from a
theoretical point of view. Its sign, on the
other hand, is uniquely determined and, there-

As mentioned above the anthropocentric character of neo-
classical welfare theory implies that the economic value of
some good or service is equal to the utility it creates for

fore, also significant from a theoretical perspective. While
this point has been common knowledge among economic
theorists for a long time now (cf. e.g. BLACKORBY and
DONALDSON, 1985, 1988, 1990) it is often neglected in
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practical cost-benefit analyses, especially, when it comes to
the interpretation of results.

It is well-known from the seminal work of ARROW (1950)
that under fairly reasonable assumptions a uniquely defined
social preference ordering cannot be derived on the basis of
individual preference orderings as long as we stay within
the world of ordinal utility theory. Any form of aggregation
implies interpersonal utility comparisons, which are not
viable within the framework of ordinal utility theory since
the absolute values of utility levels and utility changes are
not uniquely determined there. However, it has become
common practice in applied valuation studies to simply add
up the Compensating Variations over all individuals and to
interpret this sum as the social value of the public good or
project under consideration. This aggregation mode is not
satisfactory from a theoretical point of view but we shall
accept the sad facts of life for the rest of this paper and
concentrate on the identification problem.

3. Practical methods for the economic
valuation of agricultural services

In this section we deal with the empirical assessment of the
Compensating Variation for agricultural non-market pro-
duction, which has many features of a public good. If far-
mers act more and more as “landscape gardeners” in the
future the countryside might - even more than today - turn
into a recreation area with hiking grounds and beautiful
sceneries, streams might be dammed to create new lakes for
fishing, swimming and boating etc. The economic valuation
of “goods” like rural amenity is, of course, much more
difficult to solve than the assessment of the CV for goods
that are traded in markets. In the latter case the CV is repre-
sented by the integral over the Hicksian demand functions
of an individual, where this integral can be computed on the
basis of the Marshallian demand system (cf. e.g. VARTIA,
1983; BRESLAV and SMITH, 1995). The computation of the
CV for market commodities depends, therefore, on the
observation of individual market behavior, which is repre-
sented by the respective Marshallian demand functions.
This assessment strategy, i.e. the observation of actual con-
sumption behavior in order to derive households' preferen-
ces for some good, can only in part be applied to the valua-
tion of non-market goods.

The various techniques for the valuation of public goods are
often classified either into direct and indirect valuation
methods or in revealed and stated preference assessment
methods. Direct valuation methods are typically based on
surveys where people are directly asked their WTP for the
public good in question. Indirect valuation methods on the
other hand try to value public or non-market goods in ana-
logy to market commodities by assessing the cost an indivi-
dual incurs to utilize these goods. This cost is then inter-
preted as an individual's WTP for the public good. Some of
the indirect valuation methods are interview-based like the
Travel Cost Method or the Contingent Behavior Method,
others rely on the evaluation of statistical market data like
the Hedonic Price Method. Still others like the Averting
Behavior Method employ either interviews or statistical
data to estimate the expenses people undergo to enjoy the
non-market commodity to be valued. Revealed preference
(RP) valuation methods are based on utilization behavior

shown in the past, i.e. prices people paid (e.g. real estate
prices) or the cost they incurred to use some public good
(e.g. travel cost, entrance fees, equipment cost etc.) while
stated preference (SP) methods rely on interviews in which
people are asked hypothetical or contingent questions about
their WTP or their potential utilization behavior in the fu-
ture (“How much would you be willing to pay for the crea-
tion of a new lake in your region?”, “How often per year
would you visit the new lake?””). The direct valuation meth-
ods obviously belong to the SP valuation methods while the
class of indirect valuation methods comprises RP tech-
niques like e.g. the Travel Cost Method as well as SP tech-
niques like the Contingent Behavior Method.

3.1Indirect valuation

As explained above the indirect valuation methods focus on
the utilization of a public good like e.g. visiting a recreation
area or buying a house situated in a beautiful landscape.
The cost people incur for this utilization is interpreted as
their WTP for that good. The most important indirect valu-
ation techniques are the so-called Travel Cost Method
(TCM), which goes back to CLAWSON (1959) and the He-
donic Price Method (HPM) first used by RIDKER (1967).
Other indirect valuation techniques are the Contingent Be-
havior Method and the Averting Behavior Method.

The Travel Cost Method

Differently from what its name suggests the TCM does not
only focus on the mere costs it takes to travel to some pub-
lic good like a beautiful scenery but takes into account all
expenses an individual undertakes in order to make use of
this amenity. TCM studies are based on interviews with a
random sample of potential users of the public good in
question where respondents are asked questions concerning
their actual utilization behavior like “How often per year do
you visit this site?”, “How much time does it take you to
get there?”, “How much does it cost you to get there?”,
“How long do you usually stay?”, “How much do you
spend on equipment for hiking there?” etc. From these data
demand functions for natural amenities are estimated which
express the number of trips to some site as a function of the
costs per trip (including travel time). Recent TCM studies
estimate multiple site demand models that explain the de-
mand for recreational trips as a function of costs and of
several environmental attributes that vary over different
sites. The social value of changes of environmental quality
is then calculated by taking the integral over such a demand
function in the limits between the old and the new quality
standard.' Since these demand functions are, of course, of
the Marshallian type their integration generates all the
problems known from the discussion of the Marshallian
consumer's surplus (like path-dependency of the integral)
and it does not lead to the CV because Hicksian demand
functions would be needed then.

Another difficult - if not unsolvable - problem in this con-
text is the valuation of time. On the one hand it is far from
obvious which part of the utilization time should be regar-
ded as “costs” and on the other it is not clear which “price”
for the time should be chosen for the valuation. If an indi-

" For a clear description of the various forms of TCM studies

see e.g. BOCKSTAEL (1995).
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vidual enjoys driving his car to the site or riding the train
this part of the utilization time cannot reasonably be coun-
ted as visiting “costs”. In early TCM studies the utilization
time was valued by an individual's wage rate, but today
more sophisticated methods for the valuation of time are
used.? For more detailed treatments of this problem see e.g.
RANDALL (1994) or FEATHER and SHAW (1999). Another
problem is what part of the expenditures on e.g. meals eaten
on the site or hiking boots and other equipment should be
ascribed to the utilization of a specific hiking site or lands-
cape since they could also be used for other sites.

Apparently, there is a good deal of arbitrariness connected
with the TCM so that its use for the valuation of non-
commodity production of agriculture (or other public
goods) seems to be rather questionable from a theoretical
point of view.” Nevertheless, the TCM as well as other RP
valuation methods still carries the myth of an “exactness” it
does not really possess. The information on the utilization
behavior of a household or individual used to calculate the
“travel cost” or utilization cost is received from interviews
just like the information underlying the SP methods. There-
fore, it is also subject to errors or wrong statements on the
side of the respondents, though the incentives for strategic
false answers is definitely smaller than in interviews aiming
directly at the WTP. Nevertheless, today TCM studies are
mainly used in combination with SP methods like Contin-
gent Behavior or Contingent Valuation and very often they
serve to test the validity and reliability of the latter (cf. e.g.
ADAMOWICZ et al., 1994; HUANG et al., 1997, MCCONNELL
et al., 1999; AZEVEDO et al., 2003).

The Contingent Behavior Method

A related valuation technique is the so-called “Contingent
Behavior Method” (CBM). While traditional TCM relies on
actual or “revealed” utilization behavior in CBM surveys
people are asked their hypothetical future utilization beha-
vior contingent on a change in the quality or quantity of an
environmental good. In CBM interviews the intended im-
provements of an amenity are first explained to respondents
and then they are asked how these improvements will chan-
ge their future utilization behavior. The resulting change in
utilization costs is then interpreted as the WTP for the
change in the quality of the site. Since it deals with hypo-
thetical questions the CBM is counted as an indirect SP
valuation method. CBM is used as a complement to RP
studies and as a means to test the validity of TCM results
(cf. e.g. GRUALVA et al., 2002; AZEVEDO et al., 2003).

The Hedonic Price Method

Another important indirect assessment technique is the
Hedonic Price Method. It is based on the idea that the pri-
ces of commodities can be expressed as functions of the
characteristic properties of these commodities. This idea
that goes back to LANCASTER’S (1966) “New Approach to
Consumer Theory” was already used by MOREY in the
1980s for his “Characteristics Approach” to value recreati-

A quite extensive survey of the role of time can be found in
HaaB and MCCONNELL (2002: 145 ff.).

For more comprehensive treatments of the TCM see e.g.
BOCKSTAEL et al. (1991: 238 ff.) or BOCKSTAEL (1995).

onal projects like e.g. the creation of a new ski area (cf.
MOREY, 1981, 1985).

The HPM is often applied to the real estate market where
data from sales of houses and building sites in a certain
region are collected. These data refer to various characte-
ristics or attributes of the houses and sites traded in this
region (like technical condition and age, space and number
of rooms, socioeconomic characteristics of the neigh-
borhood and environmental characteristics like air quality,
view, noisiness etc.) on the one hand and the prices at
which they were sold on the other. From these data the so-
called hedonic price function is estimated which expresses
the price of an estate as a function of its various characte-
ristics. Since it is estimated from market data it is supposed
to represent market equilibria. Taking the partial derivative
of the hedonic price function with respect to one of the
characteristics at some point (i.e. for a given bundle of
attributes) leads to the implicit price of this characteristic
which indicates how much a buyer would have to pay more
if he desired a marginal increase in this characteristic (all
other attributes remaining unchanged). This implicit price
can also be interpreted as the individual marginal WTP for
the respective attribute (e.g. a beautiful landscape in the
neighborhood) of all buyers who have contracted at this
point of the hedonic price function.

If we want to value a marginal improvement of the quality
of this landscape we can just add up the marginal WTPs of
all individuals affected by this change. Things become
more complicated if we want to value non-marginal chan-
ges. In this case correct assessment would require to identi-
fy the individual (income-compensated) WTP functions
(“bid-functions”) of all households and to take the integrals
over these functions in the limits between the new and the
old quality level. Unfortunately, only one point of such an
individual function, its intersection with the hedonic price
function, can be observed empirically. A very rough appro-
ximation to the “true” welfare change induced by a finite
improvement of an environmental good would be to com-
pute the integral over the respective derivative of the hedo-
nic price function in the limits between the new and the old
quality level (cf. e.g. FREEMAN, 1995: 680-681). In practice
a HPM survey can become highly complicated and still
capture only a small part of the total social benefits it wants
to measure. Recent examples for HPM studies are IRWIN
(2002) where the social value of preserving open space
preservation is measured by its effects on the real estate
prices in nearby residential areas or SCARPA et al. (2003a)
where the social value of indigenous cattle breed in Kenya
is assessed by a hedonic analysis of the local cattle markets.

The HPM is a typical indirect valuation technique which
derives the WTP indirectly from preferences people reveal
through their market (trans)actions, i.e. it is also a classical
RP assessment technique.* The reliability of the HPM de-
pends decisively on the availability of a sufficient number
of real estate market observations to make the result of a
HPM study significant. Often there are not enough suitable
data available since not enough houses with comparable
characteristics change their owners within a reasonable

For more detailed presentations of this method see e.g.
PALMQUIST (1991), FREEMAN (1995) or STEWART and JONES
(1998).
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period of time. If this period is too long price differences
between houses cannot be ascribed unambiguously to diffe-
rences in their characteristics alone. In such cases the re-
sults of a HPM study are misleading. Another problem
arising in the context of the valuation of natural amenities is
that only those benefits are captured that arise to people
who buy houses or land near the site in question. But when
we are dealing e.g. with a beautiful rural landscape created
by agriculture where people come from far away for hiking
and sightseeing only a small part of the total benefits gene-
rated by this agricultural activity is measured by the HPM.
Nevertheless, the HPM is still quite popular for the practi-
cal appraisal of natural amenities. Typical examples for
recent HPM studies are GEOGHEGAN et al. (1997) who
apply the HPM to value agricultural and forested land,
TYRAVINEN and MIETINEN (2000) who assess the influence
of urban forests on real estate prices, GEOGHEGAN (2002)
or IRWIN and BOCKSTAEL (2001) who deal with the in-
fluence of open space land on state prices. An increasing
number of studies uses the HPM to complement the results
of Contingent Behavior or Contingent Valuation studies or
to test the validity of these SP techniques (cf. e.g. IRWIN,
2002; SCARPA et al., 2003a).

The Averting Behavior Method

Another indirect RP valuation technique is the Averting
Behavior Method (ABM). If e.g. the quality of drinking
water in some region is improved people may reduce their
efforts to compensate for the formerly bad water quality,
i.e. measures to avert the negative effects of using polluted
water in their households. Such averting efforts are typi-
cally the installation of water filtering systems in people's
houses, boiling the drinking water, buying bottled water or
drilling private wells. The cost for these measures can be
saved if the water quality improves. The basic idea of the
ABM approach is that people will invest the more money in
averting measures the more they are worried about the
prevailing water quality and the more they would, there-
fore, appreciate its improvement. Therefore, the cost people
incur in order to avert the negative effects of contaminated
drinking water is taken as their WTP for the improvement
of water quality.

The economic appraisal of improvements in drinking water
quality, especially in developing countries, has been the
main field of application of the ABM approach (cf. e.g.
ABDALLA, 1990; ABDALLA et al., 1992; UM et al. 2002), but
it is also used for the valuation of other environmental
changes (cf. BARTIK, 1988; LAUGHLAND et al., 1996) or of
health care measures (cf. WILSON, 2003). It is obvious that
the ABM can produce only very rough approximations to
the “true” social value of e.g. improved drinking water
quality. Especially, in developing countries many people
might not be aware of the technical possibilities to avert the
negative effects of water pollution or they might not be able
to afford them. Further, the availability of the necessary
technical equipment might be restricted due to political
failure or bad organization. Nevertheless, it seems that
ABM has been used quite often in developing countries.

Another problem of the indirect valuation methods has not
been mentioned here until now. By definition all these
assessment techniques evaluate people's activities to utilize
the environmental good under consideration. This implies

that all welfare effects, which are not directly connected
with such utilization activities, are not registered by indirect
valuation techniques. As first noticed by WEISBROD (1964)
and KRUTILLA (1967) public goods and, especially, envi-
ronmental public goods generate not only such use values
as measured by the indirect valuation methods but often
have also so-called nonuse values to households like
existence or bequest values which are completely indepen-
dent of any observable utilization activity. Especially, in the
context of the typical agricultural non-commodity output
“food security” the concept of option value might be of
importance, which is also independent of observable utili-
zation activities.” Since the indirect valuation methods
depend on the observation of utilization activities of house-
holds they are “blind” to nonuse values. For the assessment
of the total value of a public good, including use and non-
use values, therefore, different methods must be used as
will be shown in the next section.

3.2 Direct valuation

In contrast to the indirect valuation methods the direct as-
sessment techniques aim directly at the elicitation of peo-
ple's WTP for some public good. They are based on face-to-
face interviews, mail surveys or telephone interviews where
respondents are directly asked their WTP for the good in
question. Since these are typically hypothetical questions
(because the public good usually is supplied for free) the
direct valuation methods belong to the SP techniques. The
most important direct assessment methods today are the
Contingent Valuation Method (CVM) which aims at the
valuation of a public good as a whole and the so-called
Attribute Based Choice Modeling (ABCM) methods like
Conjoint Analysis, Choice Experiments, Contingent Ran-
king etc. As variants of CVM and ABCM the group-based
so-called participatory valuation techniques have gained
increasing importance during the last couple of years.

Contingent Valuation

For a CVM survey typically a random sample of the popu-
lation affected by some public good like e.g. a beautiful
landscape is drawn. Then the average (or median) WTP of
this sample is assessed and multiplied by the total number
of all households affected by this public good in order to
calculate its social value. The basic idea of the Contingent
Valuation Method is to create hypothetical or “contingent”
markets for the public good in the course of an interview
and to assess a respondent's WTP for that good.

The structure of a CVM interview can be divided into three
main steps. In the first step the public good to be valued
must be described to the respondent. This is an important
task since if the respondent gets a wrong or inexact picture
of the good to be valued the resulting so-called “informa-
tion bias” may turn the whole study worthless. In the se-
cond step the design and mechanism of the hypothetical
market must be explained to the respondents. In this context
it is especially important to find a realistic payment scena-
rio in which the so-called payment vehicle, the payment

For more detailed descriptions of the relationship between use
and nonuse values see e.g. MITCHELL and CARSON (1989:
67 ft.), SHECHTER and FREEMAN (1994) or CUMMINGS and
HARRISON (1995).
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rule and the implementation rule are fixed. As a payment
scenario one could tell respondents e.g. that (1) an additio-
nal tax is planned to compensate farmers for their non-
commodity production (payment vehicle), that (2) without
this tax many farmers would have to close down their farms
which would lead to a severe loss in biodiversity and rural
amenities (implementation rule) and that (3) every house-
hold living in the region under consideration would have to
pay the same tax if it was approved by a majority of the
people concerned (payment rule). The last step aims at the
elicitation of the respondents' WTP. In the early days of
Contingent Valuation the open-ended question format
(“How much would you be willing to pay for the good
under consideration?”’) was used but it was abandoned soon
since people seemed to have no clear idea of how they
should value environmental goods like e.g. a beautiful
landscape. As an alternative to the open-ended elicitation
method BISHOP and HEBERLEIN (1979) proposed the so-
called dichotomous choice or referendum question format
where respondents are confronted with a fixed payment
proposal (e.g. 50 Euro per year) at which they can “buy”
the agricultural service considered or leave it. By confron-
ting several groups of households with different WTP pro-
posals one can derive a kind of aggregate WTP function for
the environmental good in question from which the “social”
WTP can be calculated. In most dichotomous choice sur-
veys today one or even two follow-up questions are added
to the single-question format of the original dichotomous
choice version in order to obtain more observations per
interview and, thereby, lower the costs of such surveys (cf.
e.g. HANEMANN et al, 1991; LANGFORDet al., 1996;
CAMERON and QUIGGIN, 1994). It is interesting to note that
recently the debate on the best question format has shifted
back towards open-ended questions since they have consi-
derable statistical advantages as compared to the dichoto-
mous choice format. A number of CVM studies during the
last couple of years dealt with the differences and relative
advantages of both question formats using experiments (cf.
e.g. LUNANDER, 1998; FRYKBLOM, 2000; BALISTRERI et al.,
2001; BOTELHO and PINTO, 2002).

There has been a lot of criticism of the Contingent Valua-
tion Method during the last years where the reliability and
validity of the CVM has been questioned in many ways. It
would be hopeless to review the debate on the CVM, which
comprises between one and two thousand papers and
articles now. One of the main points of criticism is that the
CVM asks hypothetical questions, i.e. people state a WTP
that they do not really have to pay. Therefore, it is feared
that respondents do not observe their actual budget
constraint and state an unrealistic WTP or that they
overstate or understate their true WTP for strategic reasons
in order to influence the outcome of a CVM survey (cf. e.g.
DIAMOND and HAUSMAN, 1994: 46; LOOMIS et al., 1994;
PORTNEY, 1994; AHLHEIM, 1998). Even “free riding” was
suspected though respondents do not have to pay actually
so that free riding does not really make sense here. Some
authors argue that the WTP stated by respondents might
refer to the “warm glow” they feel when they state a gene-
rous WTP for a good cause like an environmental im-
provement rather than to the specific good they are suppo-
sed to value (cf. e.g. DIAMOND and HAUSMAN, 1994). Still
others find it puzzling that the WTP for a certain environ-
mental improvement differs in its absolute value from the
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WTA for a renunciation of this improvement though, as
was shown above, WTA and WTP are different transfor-
mations of the same utility function so that one should
expect different absolute values (cf. e.g. AHLHEIM and
BuUCHHOLZ, 2000). Another point of irritation is that WTP
stated in CVM surveys sometimes did not increase strictly
monotonically with the scale of environmental improve-
ment so that the existence of a so-called “embedding effect”
was suspected (cf. e.g. DESVOUSGES et al, 1993;
KAHNEMAN and KNETSCH, 1992; CARSON and MITCHELL,
1995; CHILTON and HUTCHINSON, 2003 for a treatment of
the related scope effect of CVM). In order to guarantee a
minimum standard of reliability and validity of CVM stu-
dies the NATIONAL OCEANIC AND ATMOSPHERIC AD-
MINISTRATION (1993) issued a catalogue of requirements
for CVM surveys which has become a generally accepted
guideline for such surveys today.

In spite of all the criticism, which is justified in some points
and wrong in many others the Contingent Valuation Me-
thod still seems to be the most popular technique for a
comprehensive assessment of environmental values, i.e. for
the assessment of use and nonuse values of public goods.
This impression is supported by the great number of CVM
surveys that have been conducted and published recently
(see e.g. RAJE et al., 2002; ZHONGMIN et al., 2003; CICIA et
al., 2003) and papers dealing with special aspects of CVM
(cf. AMIGUES et al., 2002; SVEDSATER, 2003), some of
them testing its validity using other valuation methods as
benchmarks (among many others cf. e.g. KWAK et al.,
2001; KAMUANGA et al., 2001; AADLAND and CAPLAN,
2003). An essential task for the future is to decrease the
costs of CVM studies, which are still very high today. One
significant step into this direction is the development of
benefit transfer techniques where the estimated parameters
from completed CVM surveys can partly be used for the
valuation of similar environmental goods in a similar socio-
economic setting. For a closer analysis of this technique see
e.g. SHRESTHA and LooMmis (2001), MORRISSON et al.
(2002) or AHLHEIM and LEHR (2002).

Attribute Based Choice Modeling

While the CVM aims at the assessment of a comprehensive
value for an environmental good like a beautiful landscape
the Attribute Based Choice Modeling (ABCM) methods try
to value the different characteristics of such a good: the
forests, the meadows, the fields, the roads etc. So, ABCM is
a multidimensional or multi-attribute valuation technique
where CVM is, in principle, one-dimensional. Like Contin-
gent Valuation ABCM is interview-based, but unlike Con-
tingent Valuation an ABCM survey has to rely on face-to-
face interviews (i.e. no mail or telephone surveys). ABCM
comprises several different valuation methods like Choice
Experiments, Contingent Ranking, Contingent Rating
which are all closely related to Conjoint Analysis, a valua-
tion method that has been very popular in marketing sur-
veys for many years (ADAMOWICZ et al., 1998; LOUVIERE et
al., 2000; OECD, 2002).

The definitional borderlines between the various kinds of
ABCM techniques are not really clear-cut in the valuation
literature. The ABCM technique closest to economic theory
is Choice Experiments (CE), but often the same kind of
analysis (or a rather similar one) is labeled Conjoint Analy-
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sis (cf. e.g. FARBER and GRINER, 2000) or Multi-Attribute
Utility Theory (cf. KWAK et al., 2001). In principle, all
these methods are based on LANCASTER'S (1966) seminal
paper on “A new approach to utility theory” where he holds
that people derive utility not from commodities but from
the properties (or characteristics or attributes) of these
commodities. Consequently he tried to derive demand
functions for the different attributes of commodities rather
than for whole commodities. Analogously, ABCM surveys
try to value e.g. an environmental good not as a whole but
as the sum of the values of its various characteristics.

In a typical CE interview respondents are confronted with
different versions of the same environmental good, e.g. a
rural landscape, where one version differs from the others
by the level of several attributes like the expanse of woods
or fields, the existence of a lake or a stream, the possibili-
ties for hiking, fishing, swimming etc. and the financial
contribution the respondent would be asked to pay for the
provision of the respective mix of attributes. Treating this
financial contribution as just one attribute among many
others abolishes the outstanding position that WTP has in
CVM surveys. Each set of attributes characterizing one
possible version of the good to be valued is listed on a so-
called choice card, where each card differs from the others
by the quantity or quality of several attributes so that,
strictly speaking, each card describes another good. The
respondent makes his choice in several rounds where in
each round he has to choose the card he prefers most out of
a number of two to five different cards. In a typical CE
survey between 200 and 400 persons are interviewed. For
example SCARPA et al. (2003a) interviewed 310 people,
which lead to a number of 2500 choice tasks. From the
resulting data set a random utility model is estimated from
which the average WTPs of the population for the various
attributes of the environmental (or other) good in question
can be calculated (for the technical details of estimating and
analyzing random utility models cf. e.g. MCFADDEN, 1974;
ANDERSON et al., 1992).

The proponents of ABCM hold that the elicitation of the
WTP is more subtle in Choice Experiments than in a CVM
interview and that, therefore, the danger of strategic ans-
wers of respondents is much lower. Another advantage is
that more information is obtained and that different forms
or versions of the same good can be valued. This might be
an advantage with respect to the valuation of agricultural
outputs like the conservation of the countryside. On the
other hand ABCM has the same theoretical and empirical
disadvantages as CVM. It is prone to the same biases, e.g.
the choice situation is only a hypothetical one (“hypotheti-
cal bias”), the answers of respondents depend on their pre-
information on the goods to be valued and their ability to
process new information (“information bias”), their ability
to imagine the hypothetical goods to be valued, their atti-
tude towards the interviewer (“interviewer bias”) etc. Espe-
cially, the hypothetical and artificial character of the goods
to be valued becomes more obvious when respondents are
confronted with different versions of the same good. Last
but not least it should be noted that the econometric tech-
niques used for ABCM surveys are more complicated and
more prone to mistakes than the models used for the analy-
sis of CVM data. Therefore, the enthusiasm for ABCM that
could recently be observed in the valuation literature is not
really understandable.

Participatory Approaches

One point of criticism of CVM and ABCM is that ordinary
people have not enough information on many environmen-
tal issues like e.g. the preservation of biodiversity or the
importance of fields and forests for climate policy to form a
serious judgment about their monetary value. Therefore, the
results of traditional CVM or ABCM surveys are not mea-
ningful enough to base political decisions on them. As an
alternative to these valuation techniques so-called partici-
patory approaches, often also termed discursive or delibe-
rative methods, have recently been proposed. These ap-
proaches recommend group based decisions to improve the
validity of valuation results. The main idea behind these
proposals is that laymen can increase their knowledge of
environmental issues and get a better foundation of their
value judgments if they have the possibility to discuss these
issues with other people and with experts in the respective
fields.

There are many different forms to organize participatory
valuation of public goods where the most popular are Citi-
zen Juries (CJ) and Market Stalls (MS). For both approa-
ches representative random groups of citizens are chosen
from the relevant population to discuss the issues to be
valued over several days. Citizen Juries consist of 10 to 12
people who meet over two or three days to discuss within
their group and with external experts the implications of the
problem they have to decide on. At the end of the last mee-
ting they agree on how to proceed with the matter under
consideration. In some but not all cases a common moneta-
ry assessment of e.g. a specific environmental good is asked
after the last meeting. Unlike the Citizen Juries MS groups
aim directly at the monetary valuation of the environmental
goods under consideration. Again there are several group
meetings with internal and external discussions where at the
end of each meeting the participants have to write down
confidentially their WTP for the good in question. In the
meantime between meetings group members are asked to
write down their thoughts and questions regarding the envi-
ronmental good to be valued in a personal diary. In the next
meeting these notes are discussed in the group and then
participants have to write down their “updated” WTP for
the good in question again (for more detailed descriptions
of these and other participatory valuation techniques see
e.g. KENYON and NEVIN, 2001; MACMILLAN et al., 2002;
ANANDA and HERATH, 2003).

The advantages of these approaches are obvious: people
can gather information on matters formerly unknown to
them which makes their judgments more profound and their
stated WTP more meaningful. Apart from the information
problem it is sometimes argued that environmental con-
cerns often involve e.g. ethical judgments, which are de-
termined independently of any economic use (SAGOFF,
1998; O’CONNOR and SPASH, 1999; HILL and ZAMMIT,
2000). Particularly in situations that are characterized by
ecological change, uncertainties, social conflict and
complexity (common to research concerning the develop-
ment of traditional agricultural landscapes), meaningful
monetary value estimates for rural amenities or ecological
processes are difficult. In such cases group discussion
might help people to form preferences with regard to issues
they had never thought about before. NIEMEYER and SPASH
(2001) argue that prior to a valuation task such a process of
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preference formation has to take place so that a firm prefe-
rence structure can develop before people are asked their
personal valuation of some environmental good. For the
same reasons SAGOFF (1998), NORTON et al. (1998) and
SODERHOLM (2001) advocate instruments that include rea-
soned dialogue, public articulation and argument based on
evidence and different points of view. Their main argument
is that people do not correspond to valuation techniques as
individual ‘consumers’ but rather as ‘citizens’ voicing a
collective point of view (cf. BLAMEY et al.,, 1995) and
O’NEILL (1997) states that individual values and preferen-
ces are rooted in institutional, social and cultural contexts,
anyway.

The idea of participatory valuation of environmental goods
means a serious challenge to the welfare theoretical roots of
economic valuation. Traditional welfare theory assumes
that individual preferences are independent and not domi-
nated by other people's preferences. The group processes
and discussions with experts implied by the participatory
valuation techniques are apt to violate these assumptions.
Especially problematic is the fact that the WTPs stated by
the participants of Citizen Juries or Market Stalls are extra-
polated to the whole population affected by the environ-
mental good or project to be valued. Since the participants
of CJ or MS have information on the good or project in
question the rest of the population (the majority!) does not
have the WTP assessed by generalizing the CJ or MS valu-
ation is not representative for the population concerned. It
is a hypothetical valuation that would hold if all people had
had the chance to participate in the group discussions. This
valuation might be more competent and also “better” for
society as a decision criterion than a mere CVM result but
there remains a certain uneasiness concerning our un-
derstanding of democracy. Therefore, the participatory
valuation techniques should be further developed and tested
and they should be part of complicated decision processes
but they should not be the sole decision criterion in envi-
ronmental questions. CJ and MS should rather complement
than substitute CVM in environmental policy.

4. Specific problems of assessing the value
of agriculture to society

The multiple functions of agricultural landscapes interact in
complex ways, one activity may have positive external
effects on some aspect, e.g. beauty of the landscape, but the
same activity can have negative effects on other aspects,
e.g. groundwater contamination, depending on the level of
intensification, for instance. Therefore, we consider it a
futile attempt to integrate all the multiple functions that
agriculture may have into one valuation study and, instead,
suggest to consider for the time being each function by
itself in order to shed light on the specific problems in-
volved in the assessment of their values to society and to
review the empirical studies carried for their assessment.

Following a study of the OECD (2001) on multifunctiona-
lity in agriculture, the main functions of agriculture are
(among others) the provision of rural amenities, the preser-
vation of biological diversity, the sustenance of beneficial
ecological processes, food security and rural viability.
Other aspects like e.g. animal welfare will not be discussed
in this paper. We will now deal with each function in turn

and assess the possibilities for employing the described
valuation techniques in conjunction with a survey of the
relevant empirical literature.

Rural amenities

The agricultural output “provision of rural amenities” refers
to aesthetic and cultural features of a landscape, i.e. its
“attractiveness to the mind”. On the one hand, it is associa-
ted with use values, e.g. recreational activities in a beautiful
surrounding or visits to a site of agricultural heritage. The-
refore, the indirect valuation methods TCM and HPM dis-
cussed in section 3 are applicable here for the assessment of
a countryside’s use value to society. The influence of open
space near residential areas on the housing prices has re-
cently been analyzed by IRWIN (2002) and GEOGHEGAN
(2002) employing the HPM. As main results both studies
show that the presence of non-developable open space, e.g.
public open space, is valued significantly higher than open
space that carries a potential for future development, e.g.
privately owned cropland or forests (see also CHESHIRE and
SHEPPARD, 1995).

From what was said in section 3 it is obvious that CVM as
well as the ABCM methods are suited best for the assess-
ment of the total value, i.e. use and nonuse value, of rural
amenities to society. Also the participatory valuation tech-
niques can assess the total value of beautiful scenery where,
of course, the above-mentioned reservations hold. It is not
always easy to construct plausible and clearly defined
landscape scenarios for the interviews, though it is of great
importance that all respondents get the same idea of what is
to be valued (FISCHHOFF et al., 1993). Most empirical stu-
dies employing SP methods have focused on the residents
of a specific area while tourists and other visitors of the
respective site were neglected. For example JUNG (1995)
and ROSCHEWITZ (1999) aim at the elicitation of residents'
valuations to prevent an imminent change of the traditional
agricultural landscape. Other CVM studies focusing on
residents' preferences for agricultural landscape conserva-
tion are e.g. KAMMERER et al. (1996), DRAKE (1992),
CORELL (1994), and V. ALVENSLEBEN and SCHLEYERBACH
(1994).

In contrast to the just mentioned works, some authors focus
on the preferences of tourists who form the other important
stakeholder group of agricultural land design. PRUCKNER
(1995) employs the CVM to elicit the WTP of tourists from
different countries visiting selected scenic areas of Austria.
He can show that WTP to compensate local farmers’ care-
taking activities through a per diem touristic surcharge is
positively correlated with the tourists’ ex ante perceptions
about farmers’ roles in the appearance of the countryside. It
is particularly remarkable that tourists from countries in
which farmed lands play only a minor role for recreational
activities, like in the United States, showed only a low
approval rate for compensation payments. Based on these
findings HACKL and PRUCKNER (1997) construct compen-
sation payment programmes in relation to tourists’ benefits
from agriculture and show the efficiency of this mechanism
in a formal analysis. More recently, GONZALEZ and LEON
(2003) tested the hypothesis that preferences for recreatio-
nal attributes change over the course of the “consumption
process”. To this end, both a CVM and an ABCM (Contin-
gent Ranking) approach were employed with samples of

363

All rights reserved www.gjae-online.de



Agrarwirtschaft 52 (2003), Heft 8

tourists visiting natural and scenic areas on the island of
Gran Canaria. It could be shown that the tourists’ valua-
tions of the hypothetical scenarios were generally larger
during the “consumption experience” than when inter-
viewed upon departure. These effects were more pronoun-
ced with the Contingent Ranking approach than with the
CVM. A combination of direct and indirect valuation me-
thods is employed by ROSENBERGER and LOOMIS (1999)
and FLEISCHER and TSUR (2000) who combine the TCM
with hypothetical scenarios of the CVM.® Based on actual
visitation data for recreational purposes both studies calcu-
late the change of a consumer’s surplus welfare measure
due to a hypothetical change of the quality of the agricultu-
ral landscape.

Finally, some authors consider tourists' as well as residents'
preferences for landscape amenities within the same study.
Both HACKL (1997) and ROMMEL (1998) employ the CVM
with samples split into residents and tourists. However,
practical difficulties arise since usually different payment
vehicles, e.g. payments to a fund for the residents and per
diem surcharges for the tourists, are used. MORRISON et al.
(2000) show the biasing effect of different payment vehi-
cles due to different degrees of payment vehicle aversion so
that an aggregation of the results of the two samples is very
problematic.

Conservation of the countryside and provision of rural
amenities are the most important and the most visible non-
commodity outputs of the agricultural sector. If EU subsidy
policy will be oriented away from agricultural market out-
puts the valuation of rural amenities will become one of the
central issues of the new subsidy system (cf. e.g. RANDALL,
2002). Adequate valuation techniques are definitely CVM
and ABCM, while the TCM can only capture the use value
of a beautiful countryside. The HPM assesses only the use
values accruing to estate owners or renters, which is even
more restrictive. In principle, participative approaches are
also well suited for the appraisal of rural amenities but the
above-mentioned reservations should be kept in mind.

Biodiversity preservation

While the valuation of rural amenities proved to be rather
multifaceted from a theoretical and practical point of view,
the agricultural function “preservation of biological diver-
sity” requires even more consideration. As LACHER et al.
(1999) point out the conversion of natural lands to agricul-
tural lands has both positive and negative effects on the
diversity of organisms. The edge effect leads to higher
species numbers at border lines between ecosystems, thus
to an increased diversity. However, continuing fragmenta-
tion of habitats increase the risk of extinction when the
habitats become disconnected and too small to sustain a
population. In the last decades the practice of using agro-
chemicals for pest control resulted in an extreme loss of
diversity on the farmland due to unspecific effects on non-
target species. Only recently could this severe development
be reversed through the creation of unsprayed field margins
and more target specific pesticides.

See Loomis (1993) and KLING (1997) for theoretical dis-
cussions about the validity of hypothetical visitation data and
the combination of travel cost and contingent valuation me-
thods, respectively.

Turning to the practical issues, the valuation of biological
diversity in agricultural landscapes is associated with a
number of problems that are not easily resolved. On the one
hand, the existence of diverse plant and animal species in
agricultural landscapes carries an aesthetic value. Most
important due to their visibility are plants and with them the
changing aspects of plant communities in the course of the
year. On the other hand, plant and animal species perform
important ecological functions within agricultural systems
and natural landscapes, e.g. certain natural plants may be
hosts for beneficial species for biological pest control (see
COLLINS et al. (1998) for a comprehensive assessment of
and OECD (2003) for suitable indicators for biodiversity in
agricultural ecosystems). Within the general population the
specific functions of the natural organisms within agricultu-
ral landscapes are hardly known and large groups of func-
tionally important organisms remain hidden to the eye.

Even natural scientists state that there exists a lack of
knowledge concerning the functional importance of species
in natural ecosystems, let alone in agricultural systems
(NAEEM and WRIGHT, 2003; TILMAN et al., 1997; WARDLE
et al., 1997). Among biologists there seems to be consensus
to distinguish keystone species from redundant species
(LAWTON, 1994). Keystone species are seen to perform
central and essential functions within an ecosystem at a
particular state of the system while redundant species do
not perform such unique functions and could, therefore, in
principle be replaced by other species with a similar func-
tional capacity. However, it is now common to acknow-
ledge their “insurance value” within ecosystem functioning.
Yet another layer of complexity needs to be added to the
discussion of diversity’s importance if its role as “produc-
tion inputs” into the development of new agricultural seeds
or substances for the chemical and pharmaceutical indus-
tries is taken into account (GOESCHL and SWANSON, 2002;
CRAFT and SIMPSON, 2001; RAUSSER and SMALL, 2000;
WEITZMAN, 1998).

From this short discussion it becomes obvious that the role
of diversity in agricultural systems remains hazy. What is
the “right” level of diversity to be preserved within an agri-
cultural landscape, which species could in principle be
“sacrificed” in a region without much harm? Keeping the
above discussion in mind, what is the role of the CVM or
ABCM in the assessment of the societal value of preserving
biological diversity in agricultural landscapes? The first
aspect, aesthetic values, can be dealt with as in the case of
rural amenities because they depend solely on personal
preferences and in a CVM or ABCM survey for their elici-
tation reasonable results can be expected. The assessment
of functional and option values is more problematic since,
as mentioned above, the knowledge about species’ func-
tions in ecosystems and about their genetic uniqueness is on
the one hand scarce among common people and on the
other hand this knowledge is most probably unevenly
distributed (SPASH and HANLEY, 1995; LEWAN and
SODERQVIST, 2002). It is an important precondition,
though, for reliable results in a CVM survey that the “good”
to be valued be well defined and equally well understood
by the respondents. Therefore, the participatory assessment
approaches show important comparative advantages when
it comes to valuing the functional and option values of
biodiversity. Empirical work employing monetary partici-
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patory valuation techniques are currently in the process of
development and until now hardly go beyond single species
scenarios (MACMILLAN et al., 2002).

It is astonishing that in spite of this lack of knowledge and
expertise in the broad public many assessment studies
based on individual valuations can be found in the literatu-
re. NUNES et al. (2003), NUNES and VAN DEN BERGH (2001)
and LooMIS and WHITE (1996) provide comprehensive
overviews and discussions of results ranging from single
species valuations to the value of entire ecosystems. Empi-
rical studies aiming at a comprehensive valuation of genetic
resources use the CVM like e.g. JUNG (1995) or CICA et al.
(2003). Other studies focus on the valuation or ranking of
single aspects of biodiversity like e.g. different genetic
traits of plants or animals by using either CE (cf. e.g.
SCARPA et al., 2003a, 2003b) or Conjoint Analysis (cf. e.g.
TANO et al., 2003) and then compare these attribute based
results to comprehensive valuations gained from CVM
surveys on the same subject. The ranking of ecosystem
services by respondents is studied e.g. by LEWAN and
SODERQUIST (2003) and by MULLER et al. (2001) and
MULLER (2002) using Conjoint Analysis.

This brief overview of empirical work illustrates that the
economic valuation of biodiversity is still an unsolved
problem. It is not even clear if biodiversity preservation is
really a question that can be reasonably discussed with
“common people” or if it is a question that should be dis-
cussed among experts only. If the public is to be included in
this discussion the participatory approaches which imply a
transfer of knowledge and expertise to those people who
have to value biodiversity preservation projects afterwards
seem to be a good compromise between pure expert circles
and CVM surveys with “the man in the street” who has no
previous knowledge on biodiversity at all.

Sustenance of beneficial ecological processes

This kind of agricultural non-commodity output refers e.g.

to the provision of CO; sinks by agriculture or the filtration
of ground water. There is a vast literature on the economic
valuation of climate policy as well as on people's WTP for
drinking water supply. This literature does not seem to be
directly applicable to the assessment of agricultural non-
market production. The contribution of agriculture to EU
climate policy can hardly be perceived and appreciated by
common people so that from our point of view it does not
make much sense to appraise this facet of agricultural non-
market production by standard valuation methods like
CVM. The same holds for the non-market output “water
filtration” which is explicitly listed by e.g. OECD (2001).
In most European countries waterworks guarantee a certain
quality standard of drinking water so that increased water
filtration through agricultural land use is “compensated” by
less filtration efforts by the water suppliers so that consu-
mers do not perceive the difference. Therefore, consumer
oriented valuation methods like CVM etc. must fail.
Instead, the filtration cost saved by the water suppliers
could be used to appraise this specific non-market output of
agriculture. On the other hand, if households can perceive
changes in drinking water quality like it is often the case in
less developed countries the valuation methods discussed in
section 3 are applicable. Especially, the ABM is rather

popular for the valuation of improved drinking water qua-
lity (cf. e.g. ABDALLA, 1990; ABDALLA et al., 1992; UM et
al. 2002) but also CVM, ABCM and the participatory me-
thods are applicable as the extensive literature on this topic
shows.

A negative non-market output of agriculture is the contami-
nation of groundwater as well as streams and lakes with
residuals of fertilizers and pesticides. The results of this
negative externality of agricultural production are visible to
households as a changed fauna and flora in lakes and
streams so that for the appraisal of these effects, in prin-
ciple, all valuation methods discussed in section 3 can be
applied - with all the reservations stated there.

Food security

In principle, the issue of food security refers to insuring a
society against possible future supply shortages caused e.g.
by global economic crises, deterioration of trade relations
or wars. Therefore, it is theoretically expected that consu-
mers attach a positive value to the knowledge that food
supply will be maintained by domestic production if food
imports are interrupted by some reason. The agricultural
non-market output “food security” therefore, creates an
option value which, by what was said in section 3, cannot
be assessed by the indirect valuation methods. Instead,
direct methods like CVM or ABCM can be applied here.

Rural viability

Turning to “rural viability”, the main benefits of this agri-
cultural function are seen in creating and securing rural
employment in and around the agricultural value chain and
maintaining the social structures, rural culture and agricul-
tural tradition. However, in OECD (2001) it is argued that
by an artificial maintenance of rural viability employment
might be diverted from more productive activities and that
unnecessary transportation, mostly by private vehicles, will
take place. This problem seems to be too complex to be
approached by economic methods alone. Interdisciplinary
research groups comprising sociologists, economists,
ethnologists, agricultural scientists and all kinds of cultural
sciences are needed here.

5. Concluding remarks

In this paper we shortly reviewed the principles of econo-
mic valuation and then turned to a thorough discussion of
the advantages and disadvantages of the most important
assessment methods available at the moment. We distin-
guished between direct and indirect valuation techniques
where the indirect methods were shown to be suited for the
assessment of use values of non-market goods only. For the
assessment of the total value of non-market goods direct
methods like the CVM for a comprehensive valuation or the
ABCM for the valuation of single attributes must be used.
Participatory valuation techniques like Citizen Juries or
Market Stalls might lead to more sophisticated results but
they violate the postulate of preference independence.
Further, they do not reflect the preferences of the actual
population, as has been explained above, but the preferen-
ces of a hypothetical population with a higher average stan-
dard of information and knowledge than the actual one.
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Finally, the applicability of the various valuation methods
to the assessment of the different non-market outputs of
agriculture was discussed.

References

AADLAND, D. and A.J. CAPLAN (2003): Willingness to pay for
curbside recycling with detection and mitigation of hypotheti-
cal bias. In: American Journal of Agricultural Economics 85
(2): 492-502.

ABDALLA, C.W. (1990): Measuring economic losses from ground
water contamination: An investigation of household avoidance
costs, Water Resources Bulletin. In: American Water Re-
sources Association 26: 451-463.

ABDALLA, C.W., B.A. ROACH and D.J. Epp (1992): Valuing envi-
ronmental quality changes using averting expenditures: An
application to groundwatercontamination. In: Land Economics
68: 163-169.

AbpamMowicz, W., P. BoxALL, J. LOUVIERE and M. WILLIAMS
(1998): Stated Preference Approaches for Measuring Passive
Use Values: Choice Experiments and Contingent Valuation.
In: American Journal of Agricultural Economics 80: 64-75.

Abpamowicz, W., J. LOUVIERE and M. WILLIAMS (1994): Com-
paring revealed and stated preference methods for valuing en-
vironmental amenities. In: Journal of Environmental Eco-
nomics and Management 26: 271-292.

AHLHEIM, M. (1998): Contingent valuation and the budget con-
straint. In: Ecological Economics 27 (2): 205-211.

AHLHEIM, M. And W. BUCHHOLZ (2000): WTP or WTA — Is that
the question? - Reflections on the difference between “will-
ingness to pay”" and “willingness to accept”. In: Zeitschrift
fiir Umweltpolitik und Umweltrecht 2: 253-271.

AHLHEIM, M. und U. LEHR (2002): Nutzentransfer: Das Sparmo-
dell der Umweltbewertung. In: Perspektiven der Wirtschafts-
politik 3 (1): 85-104.

ALVENSLEBEN VON, R. und K. SCHLEYERBACH (1994): Priferenzen
und Zahlungsbereitschaft der Bevdlkerung fiir Naturschutz-
und Landschaftspflegeleistungen der Landwirtschaft. In: Be-
richte iiber Landwirtschaft 72: 524-532.

AMIGUES, J.P., C. BOULATOFF, B. DESAIGUES, C. GAUTHIER and
J.E. KEITH (2002): The benefits and costs of riparian analysis
habitat preservation: A willingness to accept / willingness to
pay contingent valuation approach. In: Ecological Economics
43:17-31.

ANANDA, J. and G. HERATH (2003): Incorporating stakeholder
values into regional forest planning: a value function ap-
proach. In: Ecological Economics 45: 75-90.

ANDERSON, S.P., A. DE PALMA AND J.F. THISSE (1992): Discrete
Choice Theory of Product Differentiation. MIT Press, Cam-
bridge, MA.

ARROW, K.J. (1950): A difficulty in the concept of social welfare.
In: Journal of Political Economy 58: 328-346.

AZEVEDO, C.D., J.A. HERRIGES and C.L. KLING (2003): Combin-
ing revealed and stated preferences: Consistency tests and
their interpretations. In: American Journal of Agricultural
Economics 85 (3): 525-537.

BALISTRERI, E., G. MCCLELLAND, G. POE and W. SCHULZE
(2001): Can Hypothetical Questions Reveal True Values? A
Laboratory Comparison of Dichotomous Choice and Open-
Ended Contingent Values with Auction Values. In: Environ-
mental and Resource Economics 18: 275-292.

BARTIK, T.J. (1988): Evaluating the benefits of non-marginal
reductions in pollution using information on defense expendi-

ture. In: Journal of Environmental Economics and Manage-
ment 15: 111-127.

BisHor, R.C. and T.A. HEBERLEIN (1979): Measuring values of
extra-market goods: Are indirect measures biased? In: Ameri-
can Journal of Agricultural Economics 61: 926-930.

BLACKORBY, C. and D. DONALDSON (1985): Consumers' surpluses
and consistent cost-benefit tests. In: Social Choice and Wel-
fare 1: 251-262.

- (1988): Money-metric utility: A harmless normalization? In:
Journal of Economic Theory 46: 120-129.

- (1990): A review article: The case against the use of the sum of
compensating variations in cost-benefit analysis. In: Canadian
Journal of Economics 23: 471-494.

BLAMEY, R., M. COMMON and J. QUIGGIN (1995): Respondents to
Contingent Valuation Surveys: Consumers or Citizens? In:
Australian Journal of Agricultural Economics 39 (3): 263-288.

BOCKSTAEL, N.E. (1995): Travel cost models. In: BROMLEY, D.W.
(ed.): Handbook of Environmental Economics. Oxford: 655-
671.

BoCKSTAEL, N.E., K.E. MCCONNELL and I. STRAND (1991): Rec-
reation. In: BRADEN, J.B. and C.D. KOLSTAD (eds.): Measuring
the demand for environmental quality. Amsterdam: 227-270.

BOTELHO, A. and L.C. PINTO (2002): Hypothetical, real, and
predicted real willingness to pay in open-ended surveys: ex-
perimental results. In: Applied Economics Letters 9: 993-996.

BRESLAW, J.A. and J.B. SMITH (1995): A simple and efficient
method for estimating the magnitude and precision of welfare
changes. In: Journal of Applied Econometrics 10: 313-327.

CAMERON, T.A. and J. QUIGGIN (1994): Estimation using valua-
tion data from a “Dichotomous choice with follow-up” ques-
tionnaire. In: Journal of Environmental Economics and Man-
agement 28: 218-234.

CARSON, R.T. and R.C. MITCHELL (1995): Sequencing and nesting
in contingent valuation surveys. In: Journal of Environmental
Economics and Management 28: 155-173.

CHESHIRE, P. and S. SHEPPARD (1995): On the Price of Land and
the Value of Amenities. In: Economica 62: 247-267.

CHILTON, S.M. and W.G. HUTCHINSON (2003): A qualitative
examination of how respondents in a contingent valuation
study rationalize their WTP responses to an increase in the
quantity of the environmental good. In: Journal of Economic
Psychology 24: 65-75.

CICIA, G., E. D'ERCOLE and D. MARINO (2003): Costs and benefits
of preserving farm animal genetic resources from extinction:
CVM and bio-economic model for valuing a conservation
program for the Italian Pentro horse. In: Ecological Economics
45: 445-459.

CLAWSON, M. (1959): Methods of measuring the demand for and
value of outdoor recreation. Washington, D.C.

CoLLINS, W.W., C.O. QUALSET and C.A. EDWARDS (1998):
Biodiversity in Agroecosystems. Lewis Publishers.

CORELL, G. (1994): Der Wert der “bauerlichen Kulturlandschaft”
aus der Sicht der Bevolkerung: Ergebnisse einer Befragung.
DLG-Verlag, Frankfurt.

CRAFT, A.B. and R.D. SiMPSON (2001): The Value of Biodiversity
in Pharmaceutical Research with Differentiated Products. In:
Environmental and Resource Economics 18: 1-17.

CUMMINGS, R. and G. HARRISON (1995): The measurement and
decomposition of nonuse values: A critical rewiev. In: Envi-
ronmental and Resource Economics 5: 225-247.

DESVOUGES, W.H., F.R. JoHNSON, R.W. DUNFORD, K.J. BOYLE,
S.P. HuDSON and K.N. WILSON, K.N. (1993): Measuring natu-
ral resource damages with contingent valuation: Tests of va-
lidity and reliability. In: Hausman, J.A. (Hrsg.): Contingent
valuation: A critical assessment. Amsterdam: 91-159.

DIAMOND, P.A. and J.A. HAUSMAN (1994): Contingent valuation:
Is some number better than no number? In: Journal of Eco-
nomic Perspectives 8: 45-64.

366

All rights reserved www.gjae-online.de



Agrarwirtschaft 52 (2003), Heft 8

DRAKE, L. (1992): The non-market value of the Swedish agricul-
tural landscape. In: European Review of Agricultural Eco-
nomics 19: 351-364.

FARBER, S. and B. GRINER (2000): Valuing watershed quality
improvements using conjoint analysis. In: Ecological Eco-
nomics 34 (1): 63-76.

FEATHER, P. and W. SHAW (1999): Estimating the cost of leisure
time for recreation demand models. In: Journal of Agricultural
Economics and Management 38: 49-65.

FISCHHOFF, B., M.J. QUADREL, M. KAMLET, G. LOEWENSTEIN, R.
DAWES, P. FISCHBECK, S. KLEPPER, J. LELAND and P. STROH
(1993): Embedding Effects: Stimulus Representation and Re-
sponse Mode. In: Journal of Risk and Uncertainty 6: 211-234.

FLEISCHER, A. and Y. TSUR (2000): Measuring the recreational
value of agricultural landscape. In: European Review of Agri-
cultural Economics 27 (3): 385-398.

FReeMAN III, A.M. (1995): Hedonic pricing methods. In:
BROMLEY, D.W. (ed.): Handbook of Environmental Econom-
ics. Oxford: 672-686.

FRYKBLOM, P. (2000): Willingness to pay and the choice of ques-
tion format: experimental results. In: Applied Economics Let-
ters 7: 665-667.

GEOGHEGAN, J. (2002): The Value of Open Spaces in Residential
Land Use. In: Land Use Policy 1: 91-98.

GEOGHEGAN, J., L. A. WAINGER and N.E. BOCKSTAEL (1997):
Spatial landscape indices in a hedonic framework: An eco-
logical economics analysis using GIS. In: Ecological Eco-
nomics 23 (3): 251-264.

GOESCHL, T. and T. SWANSON (2002): The Social Value of Biodi-
versity for R&D. In: Environmental and Resource Economics
22: 477-504.

GONZALES, M. and C.J. LEON (2003): Consumption process and
multiple valuation of landscape attributes. In: Ecological Eco-
nomics 45: 159-169.

GruALVA, T.C., R.P. BERRENS, A.K. BOHARA and W.D. SHAW
(2002): Testing the validity of contingent behavior trip re-
sponses. In: American Journal of Agricultural Economics 84
(2): 401-414.

HaaB, T.C. and K.E. MCCONNELL (2002): Valuing Environmental
and Natural Resources. Edward Elgar, Cheltenham, UK.

HAcCKL, F. (1997): Contingent Valuation als Instrument zur 6ko-
nomischen Bewertung der Landschaft. Verlag Peter Lang,
Frankfurt/Main.

HackL, F. and G.J. PRUCKNER (1997): Towards more efficient
compensation programmes for tourists’ benefits from agricul-
ture in Europe. In: Environmental and Resource Economics
10: 189-205.

HANEMANN, W., J. Loomis and B. KANNINEN (1991): Statistical
efficiency of double-bounded dichotomus choice contingent
valuation. In: American Journal of Agricultural Economics 73:
1255-1263.

Hicks, J.R. (1942): Consumer's surplus and index numbers. In:
Review of Economic Studies 9: 126-137.

HiLL, S. and C. ZamMiIT (2000): The Identification of Community
Values for Regional Sustainable Land Use Planning and Man-
agement. Paper presented at the International Society of Eco-
logical Economists Congress 2000, 5-8 July 2000. Australian
National University, Canberra, Australia.

HUANG, J., T. HAAB and J. WHITHEAD (1997): Willingness to pay
for quality improvements: Should revealed and stated prefer-
ence data be combined? In: Journal of Environmental Eco-
nomics and Management 34: 240-255.

IRWIN, E.G. (2002): The Effects of Open Space on Residential
Property Values. In: Land Economics 78 (4): 465-480.

IRWIN, E.G. and N.E. BOCKSTAEL (2001): The problem of identi-
fying landuse spillovers: Measuring the effects of open space

on residential property values. In: American Journal of Agri-
cultural Economics 83 (3): 698-704.

JUNG, M. (1995): Priferenzen und Zahlungsbereitschaft fiir eine
verbesserte Umweltqualitdt im Agrarbereich. Europdische
Hochschulschriften, Verlag Peter Lang.

KAMMERER VON, S., P.M. ScHMITZ und S. WIEGAND (1996):
Monetidre Bewertung der Kulturlandschaft in Baden-
Wiirttemberg — Biirger bewerten ihre Umwelt. In: Linckh, G.;
Sprich, H.; Flaig, H.; Mohr, H. (eds.): Nachhaltige Land- und
Forstwirtschaft — Expertisen. Springer: 503-523.

KAHNEMAN, D. and J.L. KNETSCH (1992): Valuing public goods:
The purchase of moral satisfaction. In: Journal of Environ-
mental Economics and Management 22: 57-70.

KAMUANGA, M., B.M. SWALLOW, H. SIGUE and B. BAUER (2001):
Evaluating contingent and actual contributions to a local pub-
lic good: Tsetse control in the Yale agro-pastoral zone, Burk-
ina Faso. In: Ecological Economics 39: 115-130.

KENYON, W. and C. NEVIN (2001): The use of economic and
participatory approaches to assess forest development: a case
study in the Ettrick Valley. In: Forest Policy and Economics 3:
69-80.

KLING, C.L. (1997): The gain from combining travel cost and
contingent valuation data to value nonmarket goods. In: Land
Economics 73 (3): 428-439.

KRUTILLA, J. (1967): Conservation reconsidered. In: American
Economic Review 56: 777-786.

Kwak, S.J., S.H. Yoo and T.Y. KM (2001): A constructive ap-
proach to air quality valuation in Korea. In: Ecological Eco-
nomics 38: 327-344.

LAcCHER, T.E., R.D. SLack, L.M. CoBURN and M.I. GOLDSTEIN
(1999): The Role of Agroecosystems in Wildlife Biodiversity.
In: CoLLINs, W.W.; QUALSET, C.O. (eds.): Biodiversity in
Agroecosystems. CRC Press, Boca Raton: 147-166.

LANCASTER, K. (1966): A new approach to consumer theory. In:
Journal of Political Economy 74: 132-157.

LANGFORD, 1., I. BATEMAN and H. LANGFORD (1996): A multilevel
modelling approach to triplebounded dichotomous choice
contingent valuation. In: Environmental and Resource Eco-
nomics 7: 197-211.

LAUGHLAND, A.S., W.N. MUSSER, J.S. SHORTLE and L.M.
MUSSER (1996): Construct validity of averting cost measures
of environmental benefits. In: Land Economics 72: 100-112.

LAwTON, J.H. (1994): What do Species do in Ecosystems? In:
Oikos 71: 367-374.

LEWAN, L. and T. SODERQVIST (2002): Knowledge and recogni-
tion of ecosystem services among the general public in a
drainage basin in Scania, Sothern Sweden. In: Ecological
Economics 42: 459-467.

Loowmis, J.B. (1993): An investigation into the reliability of in-
tended visitation behavior. In: Environmental and Resource
Economics 3: 183-191.

Loowmis, J., A. GONZALES-CABAN and R. GREGORY (1994): Do
reminders of substitutes and budget constraints influence con-
tingent valuation estimates? In: Land Economics 70: 499-506.

Loowmis, J.B. and D.S. WHITE (1996): Economic benefits of rare
and endangered species: summary and meta-analysis. In:
Ecological Economics 18: 197-206.

LOUVIERE, J.J., D.A. HENSCHER and J.D. SwaAIT (2000): Stated
Choice Methods. University Press, Cambridge.

LUNANDER, A. (1998): Inducing incentives to understate and to
overstate willingness to pay within open-ended and the di-
chotomous choice elicitation formats: An experimental study.
In: Journal of Environmental Economics and Management 33:
88-102.

MACMILLAN, D.C., L. PHILIP, N. HANLEY and B. ALVAREZ-FARIZO
(2002): Valuing the non-market benefits of wild goose con-

367

All rights reserved www.gjae-online.de



Agrarwirtschaft 52 (2003), Heft 8

servation: a comparison of interview and group-based ap-
proaches. In: Ecological Economics 43: 49-59.

MCcCoNNELL, K., Q. WENINGER and I. STRAND (1999): Joint esti-
mation of contingent valuation and truncated recreational de-
mands. In: Herriges, J.; Kling, C. (eds.): Valuing recreation
and the environment: Revealed preference methods in theory
and practice. Edgar Elgar Press, Cheltenham: 199-216.

MCFADDEN, D. (1974): Conditional logit analysis of qualitative
choice behaviour. In: Zarembka, P. (ed.): Frontiers in Econo-
metrics. Academic Press, New York.

MiITCHELL, R.C. and R.T. CARSON (1989): Using surveys to value
public goods: The contingent valuation method. Washington,
D.C: Resources for the Future.

Morey, E.R. (1981): The demand for site-specific recreational
activities: A characteristics approach. In: Journal of Environ-
mental Economics and Management 8: 345-371.

MOREY, E.R. (1985): Characteristics, consumer surplus, and new
activities: A proposed ski area. In: Journal of Public Econom-
ics 26: 221-236.

MORRISON, M.D., R.K. BLAMEY and J.W. BENNETT (2000):
Minimizing Payment Vehicle Bias in Contingent Valuation

Studies. In: Environmental and Resource Economics 16: 407-
422,

MORRISON, M.D., J. BENNETT, R. BLAMEY, J. LOUVIERE (2002):
Choice modeling and tests of benefit transfer. In: American
Journal of Agricultural Economics 84 (1): 161-170.

MULLER, M. (2002): Préferenzen und Zahlungsbereitschaften fiir
ausgewdhlte Landschaftsfunktionen: 6konomische Bewertung
der Umwelt auf der Basis der adaptiven Conjoint-Analyse.
Wiss.-Verlag Vauk, Kiel.

MULLER, M., P.M. Scumitz, H. THIELE und T. WRONKA (2001):
Integrierte Okonomische und &kologische Bewertung der
Landnutzung in peripheren Regionen. In: Berichte iiber
Landwirtschaft 79 (1): 19-48.

NAEEM, S. and J.P. WRIGHT (2003): Disentangling biodiversity
effects on ecosystem functioning: deriving solution to a
seemingly insurmountable problem. In: Ecology Letters 6:
567-579.

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (1993):
Report of the NOAA panel on contingent valuation. Federal
Register 58/10: 4602-4614.

NIEMEYER, S. and C.L. SPAasH (2001): Environmental valuation
analysis, public deliberation, and their pragmatic syntheses: a
critical appraisal. In: Environment and Planning C: Govern-
ment and Policy 19: 567-585.

NORTON, B., R. CosTANZA and R.C. BisHOP (1998): The evolution
of preferences: Why ‘sovereign’ preferences may not lead to
sustainable policies and what to do about it. In: Ecological
Economics 24: 193-211.

Nunes, P.ALLD., J.C.JM. vaAN DEN BERGH and P. NUKAMP
(2003): The Ecological Economics of Biodiversity. Edward
Elgar, Northampton, MA.

NUNES, P.A.L.D. and J.C.J.M. VAN DEN BERGH (2001): Economic
valuation of biodiversity: sense or nonsense? In: Ecological
Economics 39: 203-222.

O’CONNOR, M. and C. SpasH (1999): Valuation and the environ-
ment: Theory, method and practice. Edward Elgar, Chelten-
ham, UK.

OECD (eds.) (2001): Multifunctionality: Towards an analytical
framework. Paris.

- (eds.) (2002): Handbook of biodiversity valuation, A guide for
policy makers. Paris.

- (eds.) (2003): Agriculture and Biodiversity: Developing Indica-
tors for Policy Analysis. OECD Publications. Paris.

O’NEILL, J. (1997): Value pluralism, incommensurability and
institutions. In: Foster, J. (ed.): Valuing nature: Economics,
ethics and environment. Routledge, London, New York.

PaLmquist, R.B. (1991): Hedonic methods. In: Braden, J.B;
KoLstaDp, C.D. (eds.): Measuring the demand for environ-
mental quality. Amsterdam: 77-120.

PORTNEY, P.R. (1994): The contingent valuation debate: Why
economists should care. In: Journal of Economic Perspectives
8:3-17.

PRUCKNER, G. (1995): Agricultural landscape cultivation in Aus-
tria: An application of the CVM. In: European Review of Ag-
ricultural Economics 22: 173-190.

RaAJE, D.V., P.S. DHOBE and A.W. DESHPANDE (2002): Con-
sumer's willingness to pay more for municipal supplied water:
A study case. In: Ecological Economics 42: 391-400.

RANDALL, A. (1994): A difficulty with the travel cost method. In:
Land Economics 70: 88-96.

- (2002): Valuing the outputs of multifunctional agriculture. In:
European Review of Agricultural Economics 29 (3): 289-307.

RAUSSER, G.D. and A.A. SMALL (2000): Valuing Research Leads:
Bioprospecting and the Conservation of Genetic Resources.
In: Journal of Political Economy 108: 173-206.

RIDKER, R.G. (1967): Economic costs of air pollution: Studies in
measurement. Praeger: New York.

RoMMEL, K. (1998): Methodik umweltkonomischer Bewer-
tungsverfahren — Kosten und Nutzen des Biosphérenreservates
Schorfheide-Chorin. Transfer Verlag, Regensburg.

ROSENBERGER, R.S. and J.B. Loowmis (1999): The value of ranch

open space to tourists: combining observed and contingent be-
havior data. In: Growth and Change 30: 366-383.

ROSCHEWITZ, A. (1999): Der monetdre Wert der Kulturlandschaft:
eine Contigent Valuation Studie. Wissenschaftsverlag Vauk,
Kiel.

SAGOFF, M. (1998): Aggregation and deliberation in valuing
environmental public goods: a look beyond contingent pricing.
In: Ecological Economics 24: 213-230.

ScarprA, R., E.SKK. RuTO, P. KRISTIANSON, M. RADENY, A.
DRUCKER and J.E.O. REGE (2003a): Valuing indigenous cattle
breeds in Kenya: An empirical comparison of stated and re-
vealed preference value estimates. In: Ecological Economics
45: 409-426.

ScArPA, R., A.G. DRUCKER, S. ANDERSON, N. FERRAES-EHUAN,
V. GOMEZ, C.R. RISOPATRON and O. RUBIO-LEONEL (2003b):
Valuing genetic resources in peasant economies: the case of
“hairless' creole pigs in Yucatan. In: Ecological Economics 45
(3): 427-443.

SHECHTER, M. and S. FREEMAN (1994): Nonuse value: reflections
on the definition and measurement. In: Pethig, R. (ed.): Valu-
ing the environment: methodological and measurement issues.
Dordrecht: 171-194.

SHRESTHA, R.K. and J.B. Loowmis (2001): Testing a meta-analysis
model for benefit transfer in international outdoor recreation.
In: Ecological Economics 39: 67-83.

SODERHOLM, P. (2001): The Deliberative Approach in Environ-
mental Valuation. In: Journal of Economic Issues 35 (2): 487-
495.

SpAsH, C.L. and N. HANLEY (1995): Preferences, information and
biodiversity preservation. In: Ecological Economics 12: 191-
208.

STEWART, K.G. and J.C.H. JONES (1998): Hedonics and demand
analysis: The implicit demand for player attributes. In: Eco-
nomic Inquiry 36: 192-202.

SVEDSATER, H. (2003): Economic valuation of the environment:

How citizens make sense of contingent valuation questions.
In: Land Economics 79 (1): 122-135.

368

All rights reserved www.gjae-online.de



Agrarwirtschaft 52 (2003), Heft 8

Tano, K., M. KAMUANGA, M.D. FAMINOW and B. SWALLOW
(2003): Using conjoint analysis to estimate farmer's
preferences for cattle traits in West Africa. In: Ecological
Economics 45 (3): 393-407.

TiLMAN, D., J. KNops, D. WEDIN, P. REICH, M. RITCHIE and E.
SIEMANN (1997): The Influence of Functional Diversity and
Composition on Ecosystem Processes. In: Science 277: 1300-
1302.

TYRAVINEN, L. and A. MIETINGEN (2000): Property prices and
urban forest amenities. In: Journal of Environmental Eco-
nomics and Management 39 (2): 205-223.

UM, M.J,, S.J. Kwak and T.Y. KM (2002): Estimating willingness
to pay for improved drinking water quality using averting be-
havior method with perception measure. In: Environmental
and Resource Economics 21: 287-302.

VARTIA, Y.O. (1983): Efficient methods of measuring welfare
change and compensated income in terms of ordinary demand
functions. In: Econometrica 51: 79-98.

WARDLE, D.A., O. ZACKRISSON, G. HORNBERG and C. GALLET
(1997): The Influence of Island Area on Ecosystem properties.
In: Science 277: 1296-1299.

WEISBROD, B.A. (1964): Collective-consumption services of
individual-consumption goods. In: Quarterly Journal of Eco-
nomics 78: 471-477.

WEITZMAN, M.L. (1998): The Noah’s
Econometrica 66 (6): 1279-1298.

Ark Problem. In:

WILSON, C. (2003): Empirical evidence showing the relationship
between three approaches for pollution control. In: Environ-
mental and Resource Economics 24: 97-101.

ZHONGMIN, X., C. GUODONG, Z. ZHIQUIANG, S. ZHIYONG and J.
Loowmis (2003): Applying contingent valuation in China to
measure the total economic value of restoring ecosystem
services in Ejina region. In: Ecological Economics 44: 345-
358.

Acknowledgement

The authors would like to thank Ulrike Lehr and an anony-
mous referee for helpful comments and suggestions.

Corresponding author:

PROF. DR. MICHAEL AHLHEIM

Universitdt Hohenheim, Lehrstuhl fiir Volkswirtschaftslehre,
insbesondere Umweltokonomie und Ordnungspolitik (520 F),
Institut fiir VWL,

70593 Stuttgart

Tel.: 07 11-459 35 96, Fax: 07 11-459 40 81,

E-mail: ahlheim@uni-hohenheim.de

369

All rights reserved www.gjae-online.de





