
Since Yellowstone Na­
tional Park became 
the first protected 

area back in 1.872, over 
20.000 protected areas 
have been established all 
over the world, account­
ing for nearly 50/0 of the 
earth's total surface. 
Because of the decline in 
agriculture activity in de­
veloped countries and the 
increase of pressure on 
natural resource in devel­
oping countries, nature 
protection has gained a 
prominent place in the en­
vironmental policy agenda. 
Protection, that is land­
scape, ecosystems, flora 
and fauna species conser­
vation, is not only an envi­
ronmentalobjective. 
The decision to protect an 
area also implies different 
economic effects, both as 
benefits and costs, which 
play an important role 
when we want to design a 
protection strategy for a 
country. 
Environmental goods carry 
out different functions that 
can be classified into four 
groups (Pearce and Turner, 
1990, ]ohansson 1987): 
i) they can provide raw 
material and energy as in-
puts for industry, ii) they 
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Natural resources play a strategic role in conservation policies around 
the world. The Commission of the European Union's (EU) V'h Action 
Program conservation policy has as one of it's main goals the Habitats 
Directive which will be implemented with the design of a network of 
protected areas. These protected areas will ensure a level of biodiversi­
ty and nature conservation and search for compatibility between eco­
nomics development and nature conservation. The implementation of 
Natura 2.000 network will require member states to estimate total costs 
of conservation in order to obtain co-fmanciation from the EU. Benefits 
from protected areas have been classified in use and non-use. This pa­
per reviews the potential benefits of the implementation of Natura 2.000 
network in Spain. After briefly describing the main characteristics of na­
ture conservation, we present a review of the studies carried out and the 
methods used to estimate recreational use and non-use values of natur­
al areas in Spain, pointing out possibly weakness of the results obtained. 
Fourteen studies related to natural areas have been done up to date, re­
vealing that recreational use and conservation of natural areas can gen­
erate a considerable social welfare for visitors and non-visitors. 

RESUME 

Les ressources naturelles jouent un role strategique dans les politiques de 
conservation dans le monde. L 'action du V eme programme de la poli­
tique de conservation de la commission de I'UE a eu comme I'un de ses 
pricipaux objectifs la -directive d'Habitat- qui a ete mise en pratique avec 
le plan du reseau des zones protegees. Ces zones protegees vont assurer 
un niveau de biodiversite, la conservation de la nature et la recherche 
d'une compatibilite entre le developpement economique et la conserva­
tion de la nature. La mise en marche du reseau de la -Natura 2000- va 
avoir besoin des membres de I'Etat pour I'estimation des couts totaux de 
la conservation dans le but d'obtenir un cofinancement de la pari de 
I'UE. Le benefice re~u des zones protegees a ete classifie en -usage .. et "non 
usage-. eet article examine le potentiel des benefices de la mise en 
marche de reseau de la -Natura 2000- en Espagne. Apres une breve des­
cription des principales caracteristiques de la conservation de la nature, 
on va presenter les etudes qui ont ete realisees sur ce theme, ainsi que les 
methodes utilisees pour ['estimation des valeurs de -['usage- et .,non usa­
ge- des zones naturelles en Espagne, met/ant en evidence la faiblesse des 
resultats obtenus.}usqu 'aujourd'hui quatorze etudes ont ete realisees en 
ce qui concerne les zones naturelles. Ces etudes mettent en evidence que 
-I'usage- pour la recreation et la conservation des zones naturelles peut 
generer un bien etre social considerable pour les visiteurs et les non visi­
teurs. 

by consumers and, iv) they 
sustain life on earth. In the 
particular case of protected 
areas, timber production 
would be a function of the 
first type, CO2 fixation by 
trees would be a function 
of the second type, visitors 
would be benefiting from a 
function of the third type 
and, last, species conserva­
tion and environmental 
quality preservation within 
a natural area would be a 
function of the fourth type. 
Type t) and iit) functions 
have private or quasi-pri­
vate goods characteristics 
and their provision could 
be left to markets were 
quantities of these goods 
or services could be ex­
changed efficiently and 
prices for them would be 
generated. On the other 
hand, type it), iv) and, in 
some cases also type iiO 
functions, are pure exam­
ples of externalities, effects 
that are total or partially 
not captured by markets. 
Due to this lack of market 
prices, other exclusion 
mechanisms are required 
to avoid nature degrada­
tion, specially if their func-

receive the return of these processes as waste products, 
iit) they can be used for recreational proposes directly 

tions are highly valued by 
society. Collective action, 
by means of the public sec-

tor or NGO's, can provide rational and organised provi­
sion of these environmental services. Tools for this pro­
vision can be chosen from a wide variety option such as 
norms, taxes, subventions 0 direct management of nat­
ural areas. (*) Agricultural research Service SIA-DGA, Zaragoza - Spain. 

A previous version of this paper was presented at the "International Confe­
rence on Economy and the Environment in the context of Sustainable Deve­
lopment" Tunis, April 1998. This research has been funded by project SEC%-
0648 of the Spanish Interministry Commission for Science and Technology 
(CICYf). 
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Public action for declaration and management of pro­
tected areas is justified not only by ecological reasons 
but also for the social benefits they generated (Dixon 
and Sherman, 1990). Nevertheless, the impact of the de-
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claration of a protected areas on the economic activity 
of the surrounding areas must not be left unstudied. 
First, existence of a protected area implies a series of 
limitations regarding economic activities that can be 
carried out. For example, agriculture, forestry and graz­
ing possibilities will be seriously curtailed. On the oth­
er hand, a natural area promotes direct or indirectly the 
development of other economic activities with a posi­
tive and important effect on income and employment, 
mainly dealing with conservation and tourism(I). 
In order to rationalise the debate about nature protec­
tion it's useful to have an estimate of the value that each 
of the functions carried out by protected areas have for 
society. If we have information on costs and benefits as­
sociated to each alternative policy, we can help to 
match policies and social preferences. The possibilities 
of obtaining information vary if we are considering 
functions which can be considered private goods or if 
these functions are public goods. In the first case, we 
can value these function using market prices or shadow 
prices if there is no direct market for a particular func­
tion. For functions that can be considered public goods 
which lack markets we need to use the methods devel­
oped by environmental economics. This paper is struc­
tured in four sections: first we review the nature pro­
tection strategy in the European Union, second we 
summarise the different methods developed to valuate 
environmental benefits for functions which have no 
markets, third we present a review of the literature on 
environmental valuation in Spain and last we present 
some conclusions that can be derived from this experi­
ence both for the value of environmental function of 
protected areas and for the possibilities of funding na­
ture protection. 

NATURE PROTECTION STRATEGY IN THE EUROPEAN UNION 

The need for a supranational environmental regulation 
when an economic integration is taking place is based 
in three main reasons (Barberan, 1997): t) problems de­
rived form pollution in one member state are not re­
stricted only to itselfe), it) differences among states in 
environmental requirements for economic activity can 
distort concurrence in the single market and iit) the dis­
a ppearance of trade barriers can lead to waste trade 
and lack of control on environmental guarantee for 
goods transport. Environmental policy in the European 
Union(3) was not included as such in the Rome Treaty 
but this did not exclude the design of three action pro­
grammes before environmental issues were included in 
the Single European Act in 1986 (articles 130 and SS.)(4). 

The Paris Summit of 1972 adopted a supranational en­
vironmental policy for Europe under the slogan "pollu­
tion has no borders" (San Juan, 1997) but due to the 
economic recession of the early 70's the first action pro­
gram was not approved until 1974 for a four year peri­
od. Since then four action programmes have been ap-
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proved (1978-1981, 1982-1986, 1987-1991 and 1994-
2000). 
The evolution of environmental policy has led to four 
main principles were already present in the first action 
program' and are now part of the core legislation in the 
EU, this four main principles are: subsidiarity, preven­
tive action (reinforced in the third action program), 
"polluter pays" and integration of environmental poli­
cies in all other sectorial policies (reinforced in the 
fourth action program). Subsidiarity, now a mayor prin­
ciple in EU legislation, first appeared in environmental 
policy and regarding these issues requires that applica­
tion and financiation of environmental policies are re­
sponsibility of member states. Preventive action should 
always be considered as the best option but other op­
tions such as corrective action are also considered 
when this principle is not possible. The polluter-pays 
principle has been widened to avoid the concept of "li­
able polluter" as it has been assumed that it is not the 
only agent of environmental degradation. The Vlh action 
program supports the internalisation of environmental 
external costs but this internalisation should be based 
on co-operation among the different economic agents, 
leaving polluter'S responsibility as a tools that should 
only be used as the last resource to punish environ­
mental degradation. The fourth principle calls for the 
integration of environmental objective in all EU's secto­
rial policies, as experience has shown that environmen­
tal policies can do little to improve the environmental 
quality of the EU if sectorial policies promote environ­
mental degrading practices. For example the common 
agricultural policy invests fourfold founds in promoting 
production, which can cause environmental degrada­
tion, than in promoting environmental measures (San 
Juan, 1995). In 1993 the European Environmental 
Agency (EEA) was created to generate environmental 
information to aid policy design and to provide the 
technical and scientific support needed for this. Since 
1993 the environmental policy in the EU is ruled by the 
V h action program designed under the title "Towards 
Sustainable Development". This program is aimed at 
solving the environmental degradation problems which 
still occur after the flfSt four action programs. It's ulti­
mate goal is to promote sustainable development in the 
EU, with an specific objective of a better environment 
by the end of the century. The general lines of inter­
vention are: sustainable management of natural re­
sources (land, water, protected areas and coastal 

(1) Examples of case studies where the economic impact of a protected area 
on the economic activity of the surrounding a is estimated can be found in 
Munashinge and McNeely (1994). 
(l) E.g. transnational rivers, greenhouse effect, acid rain, etc. 
(I) A comprehensive look a! environmental policy in the European Union 
can be found in Femandez Alvarez (1997), and San Juan (1997). 
Ct) Articles 2, 100 and 235 of the Rome treaty considered the possibility of 
adopting European policies related to environmental issues. 
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zones), integrated fight against con­
tamination, waste management, re­
duction of non-renewable energy 
consumption, urban environment 
improvement and more efficient 
transport management and im­
provement in public health and se­
curity (industrial risk evaluation and 
management, nuclear security and 

Table 1 Valuation methods for environmental goods and services. 

Real markets 

Hypothetical markets 
No Market 

protection against radiation). Five sectors have been se­
lected to centre policy intervention both for their high 
environmental impact and for the possibilities of inter­
vention at a supranationallevel: industry, energy, trans­
port, agriculture and tourism. 
Within the European environmental policy we must 
highlight the initiative named Natura 2.000. In order to 
apply European Council directive 92/43/CEE related to 
natural habitats, wild fauna and flora protection (better 
known as "Habitat directive") Natura 2.000 has been de­
signed as a protected area network which comprises 
the habitats and species listed in the directive(S). This 
network must be established before 2004 and at this 
moment member states are selecting the places that will 
be included under this network. In Spain in particular 
the objective is to protect 15% of the national territory 
which will mean that protected surface will be more 
than doubled(6). 
In order to finance this network, both with cohesion 
and LIFE funds, the European commission has request­
ed member states to estimate costs and benefits of na­
ture protection under the different legal figures used in 
each country. It is here where the methods we present 
next can play an important role to justify public expen­
diture in protected areas programs. 

NATURAL AREAS BENEFIT VALUATIONC) 

Since the 1960's environmental economics has devel­
oped different methods to value in monetary terms en­
vironmental costs or benefits when there is a lack of 
market prices. We can classify these methods according 
to two criteria: the use of real or hypothetical markets 
and the direct or indirect observation of the market. 
This classification can be found in table 1. 

(S) Over 200 habitats and 500 species are included in the directive annex. 
(6) In 1997 (last date for which there is available data) Spain had 596 pro­
tected areas under 21 different legal figures with a total surface of 3.2 million 
hectares, over 6% of total national territory. 
(7) A thorough and comprehensive review of these methods can be found in 
Braden and Kolstad (1992) and Freeman (1993). 
(8) Total economic value has been defined by Pearce and Turner (1990) for 
environmental goods as use value and non-use value. Use values can be 
partly exchanged in markets (timber production, recreational use, etc .. ) 
while non-use (option and existence value) is seldom exchanged in markets. 
(9) Methods not based in markets are not contemplated in this paper, if in­
terested please refer to Desaigues and Point (1993). 
(10) In Spain and in Europe it's not widespread the establishment of a price 
or fare for the entrance to a protected area, nevertheless other countries (e.g. 
the US) require paying an entrance fee to access National Parks. 
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Direct observation I Indirect observation 

Market prices Hedonlc Prices 
Travel Cost 

Contingent Valuation Hypothetical Travel Cost 
Delphi 

Dose·Response 

Market prices are the most used sign to value in mone­
tary terms goods and services. If there is a market 
where the good we want to value is exchanged, the 
point were demand and supply coincide generates the 
price which can be included as the market value of this 
good. As we mentioned earlier only a part of the func­
tions carried out by protected areas can effectively be 
exchanged in real markets and part of their total eco­
nomic value must be estimated using other methodse). 
If the good we want to value is not directly exchanged 
in any market we can observe behaviour in markets 
that are related to environmental quality and it is some­
times possible to measure people's willingness to pay 
for the environmental good by using data from these 
markets. The two methods based in indirect observa­
tion of market£_are the travel cost method and the he­
donic price method, the travel cost method will be con­
sidered at length later on. The hedonic price method 
analyses the effects different characteristics have on the 
price of a good and then extends the analysis to the un­
derlying demands for the characteristics. The most pop­
ular application of hedonic prices has been to value en­
vironmental quality through real state prices, although it 
has also been used to value risk through labour markets 
and product characteristics in marketing. 
If there is no market for the good we want to value and 
we cannot find any other related market were this good 
is indirectly valued we can choose to create hypotheti­
cal markets for the good. In this case we have the con­
tingent valuation method (CVM) and the hypothetical 
travel cost method (HTCM), both methods are based on 
surveys were a particular good or service is offered by 
the interviewer to people in order to obtain their will­
ingness to pay (CVM) or the number of trips they would 
take to a protected area (HTCM)(9). 

The travel cost method 
The travel cost method focuses on the transport market 
to obtain the value of the recreational use of the pro­
tected area that causes the trip. The theoretical basis un­
derlying this method is quite straightforward, although 
recreational use of protected areas does not imply pay­
ing a price for the use of the area(lO), a visit to a pro­
tected area is far from having no costs. In order to visit 
a natural area a person must undertake some expenses 
such as the trip costs to reach the entrance to the area 
and/or the costs of the equipment necessary to cany 
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out the recreational activity. This expenses can be elicit­
ed through a survey carried out in situ or ex-post 
through mail(II). With the data about costs associated 
with visiting a protected area and the number of visits 
during the last twelve months to this area we can esti­
mate the demand curve for visits. Integrating this de­
mand curve we can obtain the consumer surplus asso­
ciated to a visit to the protected area, this surplus can be 
used as an estimate of the recreational use value of this 
area. 
The application of the TCM is faced with several prob­
lems that make estimates unreliable, nowadays the ap­
plication of more sophisticated econometric techniques 
have solved some of these problems while other, not 
related to the estimation methods but to the theoretical 
underpinnings of the method, are yet unsolved. Among 
the first type of problems we can mention the treatment 
of multipurpose trips and the functional functions used 
to estimate the demand curve, as second type we can 
point out the treatment of travel and stay time of visitors 
and the impossibility of estimating non-use values with 
this method (Hanley and Spash, 1993). 
The treatment of time in TCM studies has proved to be 
very polemical, both trip time and time spent at the pro­
tected area can be included as costs related to the trip 
to a protected area and are normally the greatest part of 
the total cost. This makes estimates very sensitive to the 
options taken regarding this concept. As Freeman 
(1993) states "the election of the shadow price of time 
is a decisive step when we want to calculate the elas­
ticity of the demand of a protected area and to estimate 
it's value" (page 449). Time invested in recreational us­
es has a cost indeed, the opportunity cost of investing 
this time in other activities. Thus, we must include time 
as a cost in order to model trip decisions correctly. An­
other issues is how to value time, as there are no mar­
kets for time(12). McConnel (1985) solved this problem 
for the case when all visitors face the same opportunity 
cost for time as this effect would be captured by the 
constant term and exclusion of the time cost would no 
effect the estimates. Unfortunately, as people do not 
face the same opportunity cost for time we cannot 
elude this problem. The most common solution to this 
problem has been to input different percentages of mar­
ket hour wage as shadow price for leisure time and to 
conduct a sensitivity analysis of estimates to this option. 
Randall (1994) has criticised this option as he mentions 
that fixing a shadow price for time, when it is a matter 
of individual decision unknown to the researcher, 
makes TCM estimates an ordinal measure of benefits 
derived from recreational use of protected areas. In this 
case, cardinal comparisons, as those used in cost-bene­
fit analysis, would not be valid. In order to correctly use 
TCM estimates in cost-benefit analysis we need to take 
into account the different visitor's characteristics that 
can have an effect on the shadow price of time. 
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Another problem TCM researchers must face is multi­
purpose trips treatment. In this case it is not correct to 
use the total cost of the trip to value the recreational use 
of one protected area as those cost are done to visit two 
or more places. Options commonly used in TCM litera­
ture have been either to exclude these visitors or to ask 
people to rank in order of importance the different 
places they are visiting and input only a percentage of 
the total cost. Recently, Parsons and Wilson (1997) have 
proved that if joint consumption is not taken into ac­
count only little bias (ranging form 4 to 8%) in recre­
ational surplus estimates. 
Estimation of demand curves faces also econometric 
problems. The functional form used for adjusting the 
demand curve has been a source of debate. The de­
pendant variable, number of trips to a protected area is 
truncated at one, as we only recall information of peo­
ple that have visited at least once the area we want to 
study(13), this makes estimated demand curves more in­
elastic than real ones. The fact that number of trips is a 
discrete variable, referred in literature as count data 
(Greene, 1993), makes continuos estimation techniques 
inappropriate. Both characteristics make demand curve 
estimates through ordinary least squares or generalised 
least square inappropriate, as consumer surplus' esti­
mates will be upwardly biased (Willis and Garrod, 
1991). These biases can be overcome using discrete 
choice models corrected for truncation to estimate the 
demand function, in particular Poisson and Negative Bi­
nomial distribution have been commonly used. 
Last, we must mention that TCM can only estimate part 
of the total value of a recreational site. As the method is 
based in weak complementarity (Maler, 1974) we are 
only estimating the use component of total value, as if 
a person does not visit an area he derives no utility 
from it. We are missing the non-use component of pro­
tected areas value which, as we will see from the em­
pirical evidence, can be the greatest component of total 
value. Thus, TCM estimates must be always considered 
as a lower bound of the total value of a protected area. 

Contingent valuation method 
When we have no markets where the good we want to 
value is exchanged, nor can we observe in related mar­
kets how this good is valued, the contingent valuation 
method (CVM) allows us to create a hypothetical mar­
ket to simulate transactions that would occur in a real 
nlarket. In order to do so, a series of interview are car­
ried out where the interviewer takes the role of supply 

(") The study by Champ and Bishop (996) demonstrates that people are al­
so capable of reporting accurately their expenses in mail ex-post surveys. 
(11) Labour markets provide a shadow price for time (hourly-wage) but 
labour markets seldomly allow people to freely exchange extra-hours for 
wages as they are based on monthly wages. 
(1.1) Normally TCM studies are based on in situ surveys. 
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and the person interviewed that of demand. The aim of 
this simulation is to obtain the maximum willingness to 
pay persons interviewed have for a particular good('4). 
In order to design a CVM study several basic aspects 
must be taken into account. First we must choose the 
level of information about the good we want to value 
that will be included in the questionnaire. An excess of 
information can lead people interviewed to give a high­
er value for the good than their real valuation, while a 
lack of information can lead people to value a good dif­
ferent from the one we want to value('5). We also need 
to determine the payment vehicle and the question for­
mat we are going to use. For protected area recreation­
al use valuation, payment fees have been widely used 
as people are familiar with real leisure markets where 
entrance fees are paid (cinema, amusement parks, pri­
vate natural areas, etc .. ) and they provoke a low protest 
rate. When entrance fees are not plausible, as for ex­
ample in areas with a geographical difficulty for access 
control, voluntary payments or raises in taxes have 
been used, but these payment vehicles cause a raise in 
the presence of strategic behaviour and higher protest 
rates respectively. Regarding question formats, there are 
two basic types of formats: dichotomous and open-end­
ed. In dichotomous choice formats the person inter­
viewed is faced with a determined price to which he 
has to answer if he is willing or not to pay it. In opened­
ended formats we demand the exact quantity the per­
son is willing to pay. The first format makes the valua­
tion process easier but the information captured by it is 
less than in open-ended formats. From the combination 
of two or more questions and both question formats we 
can generate different multiple question formats such as 
the double or triple dichotomous choice format or the 
dichotomous choice with open-ended follow-up. For 
public goods, question formats that does not require in­
formation about willingness to pay (WTP) has been de­
veloped such as referendum formats where people are 
asked if they would vote for or against a particular en­
vironmental policy or the contingent ranking where 
people are asked to order different scenarios according 
to their preferences. Last, we must decide how the sur­
vey will be administrated. Surveys can be administrated 
in person, by mail or by telephone. The three options 
have advantages and disadvantages, while in person in­
terviews allow person interviewed to obtain and under­
stand more information their cost makes them unaf­
fordable in many cases. Telephone and mail surveys are 
cheaper but are less flexible. For recreational services 

C I) For a detailed description of the CVM please refer to Mitchell and Carson 
(1989) and Carson (1992). 
(I~) Unfortunately there is no optima/level of information to use in CVM 
studies, but Harrison and Lesly (1996) have demonstrated that an excess of 
information might raise the costs of the study without providing better esti­
mates of willingness to pay. 
(11') For a review of CVM critics please refer to Hausmann (1993). 
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valuation of protected areas, as the are normally done 
in situ, in person surveys have been mostly used while 
for non-use values telephone and mail surveys are 
more common. From the data collected form the ques­
tionnaire we can obtain information about the mean 
and median (WTP) and estimate valuation function 
where we detect which characteristics affect WTP for 
the good we are trying to value. If we use open-ended 
question formats we obtain mean and median observed 
WTP. Valuation functions are estimated using linear and 
semi-Iogaritmic functional forms and with ordinary least 
squares, Tobit models have been also used when we in­
clude zero answers to valuation questions. If we use di­
chotomous choice question formats we must take sev­
eral methodological decisions such as bid vector used 
for initial prices use in the valuation questions (AJberi­
ni, 1995; McFadden, 1994), the probabilistic model 
which characterises the error term (Maddala, 1983), the 
functional for and the independent variables which are 
included in the model to generate punctual estimates of 
WTP (Hanemann, 1984). Choosing among different op­
tions can have an effect on the estimates obtained thus 
reducing their robustness and making them less reliable 
as an aid to increase the efficiency of public expendi­
ture in protected areas. To modelize value functions 
probit or logit models are use for single dichotomous 
choice questions and bivariate probit models for double 
bounded dichotomous choice questions. Contingent 
valuation has been criticised due to the possible pres­
ence of bias in the estimates obtained('6). Biasses can 
be classified into two groups (Azqueta, 1994): non-in­
strumental and instrumental. The first group would 
have as hypothesis the impossibility of the CVM to ob­
tain valid estimates of natural resource values. Strategic 
and hypothetical bias are the two non-instrumental bi­
ases. Strategic bias would be caused by the public good 
characteristics that natural resources have which would 
provide incentives for persons interviewed to answer 
zero or very high WTP values as part of free-rider be­
haviour. On the other hand, hypothetical bias would be 
caused by the use of hypothetical markets where noth­
ing assures that responses would a priori predict be­
haviour in real market settings. Instrumental biases are 
caused by a lack of accuracy when applying the CVM. 
The presence of these biases would result in non-reli­
able estimates of WTP, and a lack of validity for them to 
be used in cost-benefit analysis. The expert-panel 
which NOAA used to evaluate the possibilities of CVM 
after the Exxon Valdez oil spill (Arrow et al., 1993) 
reached the conclusion that CVM does not face non-in­
strumental biases so long as several recommendations 
were followed. 

CASE STUDIES IN SPAIN 

In this section we review the TCM and CVM studies ap­
plied to protected areas environmental benefit valua-
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tion carried out in Spain up to date. First we need to de­
scribe the type of protected areas that have been val­
ued. Table 2 summarises the main characteristics of the 
protected areas whose environmental benefits have 
been estimated. Out of the 11 sites valued 9 are pro­
tected areas, of these three are National Parks, five Nat­
ural Parks and one Park. National Parks are managed 
by the central government and include the most out­
standing natural areas in Spain, Natural Parks and Parks 
are managed by regional governments. There exists an 
inverse relationship between activity restrictions and 
the type of legal figure used with more severe restric­
tions for National Parks than for Natural Parks and 
Parks. The two sites valued that have no legal figure of 
protection are a mountain area in Catalufia (Pallars-So­
biri) and an agricultural landscape in Andalusia (Sugar­
Cane in Vega Motril). 

Travel cost method applications in Spain 
Table 3 summarises the main characteristics of all TCM 
applications published up to date (March 1998) in 
Spain. Seven studies have been carried out based on 
data from in person interviews to protected areas visi­
tors with estimates ranging from 898 pesetas per visit to 
11.570 pesetas per visit(17). This variance in estimates is 
mainly due to the definition of travel cost and to the in­
clusion or not of time spent at the protected area as a 
cost. Most studies, all except for Loureiro and Albiac 
(1994) and Campos et al. (1996) include sensitivity 
analysis to these aspects and show a decrease in con­
sumer surplus as cost definition is reduced in scope(1~). 
Some authors have chosen to use a cost per kilometre 
that includes both variable travel costs and an estimate 
for travel time while others have splitted total cost into 
travel and time costs. As mentioned before, there exists 
no agreement on which is the right definition of travel 
cost and there is no hierarchical order of validity for 
them, nevertheless, when comparing TCM estimates 
with CYM Riera et al. (1994) recommend using the most 
conservative travel cost definition. Estimation tech-

Table 2 Protected areas valuated in Spain. 

niques have evolved since the early application taking 
into account the data characteristics mentioned above, 
discarding ordinary least squares and using discrete dis­
tributions such as Poisson, Negative binomial or double 
censored Tobit. Individual travel cost has also been pre­
ferred to Zonal travel cost(19) as it offers the possibility 
to define travel cost for each individual with more pre­
cision and provides larger data sets that generate more 
robust estimates. TCM estimates have normally been 
higher than CYM ones for recreational use denying the 
possibility of hypothetical bias presence in CYM. Riera 
et al. (994), Perez y Perez et al. (1996a and b) Campos 
et al. (1996) and Del Saz (1996) have used TCM and 
CVM to value the same protected area and CVM esti­
mates are in mean 150/0 lower than TCM ones(20). These 
results would corroborate those reviewed by Carson et 
al. (1996) for comparisons between revealed prefer­
ences methods and CYM, where the ratio between TCM 
and CYM estimates is 0.89. 

CVM applications in Spain 
While TCM can only be used to value recreational func­
tions of natural areas, CYM can be applied to a wider 
scope of goods. Nevertheless, Spanish literature has fo­
cused on protected areas, with ten out of twelve CVM 
studies aimed at valuing this type of good(1

). The main 
characteristics of this studies can be found in table 4. 
Surveys have been done in person, all studies except 
for one, although professional interviewers have been 
seldom used due to their high cost. Members of the re-

(1') Garrido et al. estimates are done in a per vehicle basis and mean occu­
pation per vehicle is 4 persons so they must be divided by four in order to 
obtain then in a personal basis. 
(IK) The formula to estimate consumer surplus divides the constant term by 
the coefficient for travel cost, as travel cost decreases this coefficient in­
creases and, thus, consumer surplus is increased. 
(1') Zonal travel cost defines individuals in groups with equal travel cost and 
estimates the demand curve for trips with this grouped data. 
(ZO) Only Campos et al. (1996) obtain CVM estimates higher that travel cost 
ones. 
(21) The other two studies (Riera, 1989 and Riera, 1995) have been applied to 
urban infrastructures. 

Good valued I Comunidad Aut6noma I Protection Legal figure I Size (has.) I Habitat type· 

l'AJbufera Valencia Natural Park 21.000 7 
B6rtiz Navarra Natural Park 2.040 1 
Canarias Canary Islands Natural Park· 28.000 3 
Cuenca AIta del Manzanares Madrid Natural Park 46.728 2 
Dehesa del Moncayo Aragon Natural Park 1.389 2 
Montfragiie Extremadura National Park 17.852 2 
Ordesa y Monte Perdido Aragon National Park 15.608 1 
Pallars-Sobira Cataluna Not protected 1.355 1 
Posets-Maladeta Aragon Park 33.267 1 
Tablas de Daimiel Castllla-La Mancha National Park 1.928 6 
Vega Motril Andalucra Not protected 1.000 -
, Habitat 1 stands for AtlantiC and eurosiberian woods and mountains, Habitat 2 stands for Mediterranean mountains, Habitat 3 stands for macronesic woods, Habitat 6 stands for inland lakes and humid zones and Habitat 6 
stands for marshes. 
• This study values several natural parks together. 

9 
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Table 3 reM applications in Spain. 

Reference I 
Protected I Econometric I 

Travel I Consumer 
Area specification cost used surplus· 

Loureiro y Albiac (1994) PN Moncayo Ordinary least squares with 13,9 pesetasJkm 4.951 
semi-logaritmic specification + travel time 100% hourly wage 

+ time at protected area 50% 
hourly wage 

Riera et al. (1994) Pallars-Sobirci Zonal travel cost, direct Integration 15 pesetaslkm 2.090 
under demand curve 

P4rez y P4rez et al. (1996a) PN Ordesa y Monte Perdldo Poisson distribution 

Negative binomial distribution 

P4rez y P4rez et al. (1996b) PN B4rtiz Poisson distribution 

Negative binomial distribution 

Del Saz (1996) PN l'A1bufera Poisson distribution 

Negative binomial distribution 

Garrido et al. (1996) PN Cuenca Tobit 
Alta 
Manzanares 

Campos et al. (1996) PN Montfragiie Zonal travel cost 

• Values in pesetas (exchange rate, April 1998, 157 pesetas .. 1 US dolar) 

search group carrying out the study or staff from the 
protected area being valued have been used as inter­
viewers to reduce this cost. The effect of this option has 
been tested in Barreiro and Perez y Perez (1998) find­
ing that the use of protected area staff can induce strate­
gic behaviour as the relationship between the survey 
and future actions towards establishing entrance fees to 
the protected area is enhanced. 
Studies have estimated use and non-use values and the 
latter have been discovered to be higher than the for­
mer. Payment vehicles have varied depending on which 
type of values we are estimating. For use values en­
trance fees have been used by all studies as it makes the 
market simulation more straightforward while for non­
use values there has been more variation. Several stud­
ies have chosen an extra entrance fee that would be 
paid if conservation for future generations was to be as­
sured. Other studies have used contributions to conser­
vation funds or a raise in local taxes. Strategies to elicit 
non-use values when they are estimated together with 
use values have also been different. 
If the same payment vehicle was used for both use and 
non-use values two strategies have been used: t) asking 
for global WTP and later decomposing this total value 
in use and non-use components it) eliciting recreation­
al use WTP and giving the chance to increase it if con-

10 

10 pesetaslkm 1.394 
24 pesetaslkm 4.018 
15 pesetaslkm 2.511 
8 pesetaslkm 1.339 
24 pesetaslkm 3.864 
15 pesetaslkm 2.411 
8 pesetaslkm 1.284 
24 pesetasJkm + travel time 10% hourly wage 1.739 
15 pesetasJkm + travel time 10% hourly wage 1.194 
10 pesetaslkm + travel time 10% hourly wage 898 
24 pesetas/km + travel time 10% hourly wage 1.889 
15 pesetasJkm + travel time 10% hourly wage 1.304 
10 pesetasJkm + travel time 10% hourly wage 1.000 
24 pesetaslkm 4.194 
15 pesetaslkm 2.773 
7,7 pesetaslkm 1.629 
24 pesetaslkm 6.367 
15 pesetaslkm 3.979 
7,7 pesetaslkm 2.537 
23 pesetaslkm + travel time 10% hourly wage 10.401 
23 pesetas/km + travel time 20% hourly wage 12.765 
23 pesetaslkm + travel time 30% hourly wage 15.594 
23 pesetaslkm P travel time 40% hourly wage 18.681 
23 pesetaslkm + travel time 50% hourly wage 21.941 
23 pesetas/km + travel time 10% hourly wage + 10% time at protected area 20.350 
23 pesetaslkm + travel time 20% hourly wage + 20% time at protected area 46.278 
10 pesetaslkm 1.021 

servation is assured. Both approaches cannot obtain re­
liable estimates of WTP. In the first case, we must argue 
that estimates for values can be obtained but it is very 
difficult to decompose total value into it's different com­
ponents (Cummings and Harrison, 1995). On the sec­
ond case we are relating non-use value to the effective 
use of the resource as only visitors would be financing 
conservation of the protected area and thus the valua­
tion scenario will not be credible. 
The best strategy would be to use different payment ve­
hicles and valuation scenarios for use and non-use val­
ues. This option has been used in Barreiro (1998) and 
Perez y Perez et al. (1998) where entrance fees were 
used to estimate use values and contributions to a fund 
for non-use values. In this way we have been able to 
detect that people accept best monetarization of use 
values than of no-use ones. 
Regarding question formats the most used for use val­
ues has been the Single-bounded dichotomous-choice 
with open-ended follow-up. This question format com­
bines the advantages of both dichotomous-choice and 
open-ended formats making the valuation process eas­
ier to persons interviewed and allowing to obtain punc­
tual information about individuals WTP. Using this 
question format also allows to obtain different estimates 
for WTP, dichotomous-choice and open-ended ques-
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tions can be trea ted independently , that can be com­
pared to see if the estimates obtained are reliable. O n 
the other hand the selection of prices used for the di­
chotomous-choice question can affect answers to the 
open-ended question, starring point bias, making these 
answers unreliable. For non-use va lues open-ended 
question format has been the most used option. 
Values obta ined range from 590 to 1.328 pesetas per 
visit when estimaring use va lues and from 442 pesel'as 
per visit to 4.498 pesetas per year i f we refer to non-use 
va lues. These results, speciall y those of recrea tional use 
value va lidate the use of CVNI to estimate environmen­
tal benefits of protected areas as we can see that we are 
nor obraining the same value for any area we want to 
value. Del Saz et al. (1997) and Ri era and Kristrom 
(1997) have tried to conduct a meta-analys is o f all CVM 
studies carried out in Spain but va lue variation has been 
explained only by study characteristics and not by pro­
tected area characteristics . Future studies sho uld have a 
common core design to allow to conduct new meta­
analys is that could lead to a better understanding o f 
CVM va lues. Non-use va lues are not comparable due to 
the different payment vehicles used bur if we focus on 
those using the same elicitation strategy and payment 
vehicle we can also detect some level of va riation, ob­
taining higher WTP for those areas w hich have a lower 
number o f substi tutes (National Parks) rhan for those 
relatively abundant in Spain . 

1 ] 

Anorher important aspect is the extrapolabiliry o f esti­
mates to the ta rget population. The pro tected areas in 
Spain that have been studied have a very importam 
number o f v isito rs ( rang ing from over 600.000 to 
:I 40.000 visirors per year) and in o rder to have a repre­
sentati ve sample you need over 400 va lid observations. 
Protest rates(" ) have been found to be higher in non­
use va lue studies than in recreational use ones, ranging 
rhe former between 55% and 3.3% and the latter from 
4·1% to 0.7%(" ). We can see from table 4 that many 
studies have fa iled to obtain results rhat can be extrap­
o lated to the ta rger population due to small sample 
sizes. 

Ft NAL RE~IAHKS 

As we have mentioned throughout th is paper environ­
mental proreCl"ion is playing a cru cial role in environ­
mental policy in the EU. In o rder to jusrify pub lic ex­
penditure in this objective we need to know w hether 
rhe benefits genera red by it are greater than the costs it 
implies. While the latter are easily ca lculated from ex­
pendirure budgets the fo rmer seldom ap pear in mone-

(U) Protest r:lles arc dellned as the percentage of interviews were the hypo­
[helical market proposed is rejected either by expressing zero \XIT!' or by nOI 
answering Ihe survey. 
(I') Thcse va lues excluct..; Ihe sludy w hen: lax r:l isc was uscc\ as pa ymenl \'C­

hidc which had Ihl." hight:~1 prOlest roll es. over 6000. 



MEDIT N° 1/99 

Table 4 CVM applications to protected areas in Spain. 

Reference 
I 

Protected I 
Area 

Survey 
date I 

Survey 
mode I 

Values I 
estimated 

Payment I Question I Mean WTP· I Effective 
vehicle format sample size 

Riera etal. 
(1994) 

Rebolledo y Perez 
(1994) 

Le6n (1994t 

Calatrava (1996) 

Compos et al. 
(1996) 

Del Saz (1996) 

Barreiro (1998) 

Perez y Perez et al. 
(1996b) 

JOdez et al. (1997) 

Perez y Perez et al. 
(1997) 

Pallars Sobira 

P.N.Dehesa 
del Moncayo 

protected areas 
in Canaay Islands 

Vega Motril­
Salobreiia 

MonfragOe 

L'Albufera 

P.N. Ordesa y 
Monte Perdldo 

Seftorfo de Bertiz 

Tablas de Dalmiel 

Posets-maladeta 

1994 

1994 

1993 

1993 

1993 

1995 

1995-96 

1995 

1995-96 

1996 

in person 

in person 

telephone 

In person 

In person 

in person 

in person 

in person 

in person 

in person 

use 
non use 

use 
non use 

non-use 

non use 

use 
non use 

use 
non use 

use 
non use 

use 

use 

use 
non use 

Entrance fee 
Entrance fee 

Entrance fee 
Entrance fee 

Contribution 
to a fund 

Tax raise 

Entrance fee 
Entrance fee 

Entrance fee 
Entrance fee 

SB-DC + OE 
OE 

SB-DC + OE 
OE 

DB-DC 

OE 

SB-DC + OE 
SB-DC + OE 

OE 
OE 

Entrace fee SB-DC + OE 
Contribution to a fund OE 

Entrance fee SB-DC + OE 

Entrance fee 58-DC 

Entrance fee SB-DC + OE 
Contribution to a fund OE 

680 
442 

610 
869 

4.498 

660 

1.328 
1.353 

590 
488 

1.134 
1.601 

734 

943,4 

824 
2.827 

300 
200 

303 
184 

458 

116 

349 
406 

419 
256 

652 
378 

372 

366 

382 
314 

• values In pesetas (exchange rate, April 1998, 157 pesetas = 1 US dolar) 
OE: Open ended; SB-nC: Dsingle bounded dichotomous choice; SB-DC + OE: Single bounded dichotomous choice with open-ended fOllow-up 
DB-DC: Double bounded dichotomous choice 
• This study has generated the following articles Leon (1995a and b; 1996a; b and c). 

tary terms, thus we need to use the valuation methods 
developed by environmental economics to obtain mon­
etary estimates of the environmental functions carried 
out by protected areas for SOciety. These estimates need 
to be validated in order for them to be used by public 
sector to evaluate the rentability of expenditure in na­
ture protection. Spain lags behind northern European 
countries in environmental externality incorporation to 
cost-benefit analysis. Most of the studies we have re­
viewed are only academic efforts to develop and/or im­
prove the application of TCM and CVM in the Spanish 
context, even those which have been included in a 
cost-benefit analysis framework (Loureiro & Albiac, 
1994; Rebolledo & Perez y Perez, 1994) are mere acad­
emic exercises. Nevertheless, these studies a~e being re­
quired by protected areas managers to justify further in­
vestments in these areas, The implementation of the 
Habitats directive is generating a demand for these 
studies which can help to obtain a better understanding 
of the limitations _and possibilities of the TCM and CVM. 
Additional studies are needed to increase the number of 
observations and variety and depth of information on 
specific characteristics of recreational use of protected 
areas As mentioned by Boyle et al. (1994), future stud­
ies should define changes in recreational uses of pro­
tected areas in a clear and consistent manner, and carry 
this improved scenario design forward to data analysis 
and reporting of empirical results. With these improve-
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ments, researchers will be able to draw more firm con­
clusions regarding which characteristics. • 

REFERENCES 

A1berini A. (995) - "Optimal Designs for Discrete Choice Contingent Valua­
tion Surveys: Single-bound, Double-bound and Bivariate Models". Journal of 
environmental economics and management, Vol. 28 (3), pp. 287-306. 

Arrow K., Solow R, Portney P., Learner E., Radner R & Schuman H. (993)­
"Report of the NOAA Panel on Contingent Valuation" Federal Register, 58 
(0), January 15, pp. 4602-4614. 

Azqueta D. (994) - La Valoracion Economica de la Calidad Ambiental. Ed. 
McGraw-Hill, Madrid. 294 pp. 

Barberan R (997) - "Las Politicas de Medioambiente y de los Consumi­
dores", in Jordan Galduf (Coord.) Economfa de la Union Europea (26 ed;­
cion). Civitas, Madrid. 

Barreiro J. (998) - El Problema de los Sesgos en Valoraci6n Contingente. 
ApJicaci6n a la Estimaci6n de los Valores Ambientales del Parque Nacional 
de Ordesa y Monte Perdido. Ph. D. Dissertation, Departamento de Historia y 
Estructura Econ6mics, Facultad de Ciencias Econ6micas, Universidad de 
Zaragoza. 

Barreiro J. & Perez y Perez L. (998) - "Fiabilidad del Metodo de Valoraci6n 
Contingente: el Problema del Sesgo del Entrevistador". XII Reuni6n Asepelt, 
C6rdoba, Junio. 

Boyle K., Poe G. & Bergstrom J. (994): "What do we Know about Ground­
water Values? Preliminary Implications from a Meta-Analysis of Contingent 
Valuation Studies". American Journal of agricultural Economics, Vol. 76 (5), 
pp. 1055-1061. 

Braden J. & Kolstad C. (Eels.) (992) - Measurlng the Demand for Environ­
mental Quality. Elsevier Science Publishers, Amsterdam, 355 pp. 

Calatrava J. (996) - "Valoraci6n Econ6mica de Paisajes Agrarios: Considera­
ciones Generales y Aplicaci6n del Metodo de Valoraci6n Contingente al Ca­
so de la Caiia dE AzUcar en la Vega de Motril-Salobreiia", in Azqueta & Perez 



MEDIT W 1/99 

y Perez (Eels.): Gesli6n de Espacios Protegidos: La Demanda de Seroicios 
Recreativos. Ed. McGraw-Hill. 

Campos P., Riera P., de Andres R & Urzainqui E. (996) - "El V;tlor Econ6mi­
co Total de un Espacio de Interes Natural. La dehesa del Area de Mon­
fragile", in Azqueta & Perez y Perez (Eels,): Gesti6n de Espacios Protegidos: 
La Demanda de Seroicios Recreativos. Ed. McGraw-HiII. 

Carson R. (1992) - "Cosntructed Markets" en Braden J. & Kolstad C. (Eels.): 
Measuring tbe Demand for Environmental Quality. Elsevier Science Publish­
ers, Amsterdam, 355 pp. 

Carson R, Wright)., Carson N., A1berini A. & Flores N. (995) - "A Bibliog­
raphy of Contingent Valuation Studies and Papers". Natural Resource Dam­
ages Assesment Inc. La Jolla, California. 

Carson R, Flores N., Martin K. & WrightJ. (996) - "Contingent Valuation and 
Revealed Preferences Methodologies: Comparing the Estimates for Cuasi­
Public Gooels". Land Economics 72 0), pp. 80-99. 

Champ P. & Bishop R. (996) - "Evidnce on the Accuaracy of Expenditures 
Reported in Recreational Surveys". Journal of Agricultural and resource 
Economlics, 21 (1), pp. 150-159. 

Del Saz S. (996) - "La Demanda de Servicios Recreativos de Espacios Natu­
rales: Aplicaci6n del Metodo de Valoraci6n Contingente al Parque Natural de 
l'Albufera". Ph. D. Dissertation, Facultad de CC. EE. Y EE., Universidad de Va­
lencia. 

Del Saz S., Perez y Perez L. & Barreiro J. (997) - "A Summary". Of Econom­
ic Benefits From Protected Areas In Spain Using Contingent Valuation Meth­
ods". Comunicaci6n a la International Conference on Mediterranean Regions 
Economy and Sustainable Development, June 19-20, Aries (Francia). 

Desaigues B. & Point P. (1993) - Economie du Patrimonie Naturel. La Val­
orisation des Benefices de Protection de l'Environnement. Economica, Paris, 
316 pp. 

Dixon J. & Sherman P. (990) - Economics of Protected Areas. A New Look at 
Benefits and Costs. Island Press and East-West Centre, Washington D.C., 235 
pp. 

Fermindez Alvarez A. (997) - Manual de Economfa y Politica de la Uni6n 
Europea. Editorial Trotta, Madrid, 387 pp. 

Freeman III M. (993) - The Measurement of Environmental Benefits: Theory 
and Pratcice (2nd Edition). Resources for the Future, John Hopkins Univer­
sity Press. 

Garrido A., G6mez-Lim6nJ., Lucio V. & Mugica M. (1996) - "Estudio del Uso 
y Valoraci6n del Parque Regional de la Cuenca Alta del Manzanares (Madrid) 
mediante el Metodo del Coste de Viaje", in Azqueta & Perez y Perez (Eels.): 
Gesti6n de Espacios Naturales: La Demanda de Seroicios Recreativos. Ed. Mc­
Graw-Hill. 

Greene W. (1993) - Econometric Analysis (2nd Edition). Prentice Hall, En­
glewood Cliffs, New Jersey, 791 pp. 

Hanemann M. (984) - "Welfare Evaluations in Contingent Valutaion Experi­
ment with Discrete Responses". American Journal of agricultural Economics, 
Vol. 66 (3), pp. 332-341. 

Hanley N. & Spash C. (1993) - Cost Benefit Analysis and tbe Environment. 
Edward Elgar Publishers Limited, 278 pp. 

Harrison G. & Lesly J. (996) - "Must Contingent Valuation Surveys Cost so 
Much?" Jorunal of environmental economics and management, Vol. 31, pp. 
76-95. 

Hausmann J. (ed.) (1993) - Contingent Valuation: A Critical Assesment. 
North-Holland, Amsterdam. 503 pp. 

Johansson P.O. (1987) - The Economic Theory and Measurement of Environ­
mental Benefits. Cambridge University Press, Cambridge, 223 pp. 

Kristrom B. & Riera P. (1997): "El Metodo de Valoraci6n Contingente. Apli­
caciones al Mundo Rural Espaiiol". Revista espaiiola de economia agraria, n. 
179, pp. 133-166. 

Le6n C. (1994) - "La Valoraci6n Contingente del Paisaje de los Parques Nat­
urales del Centro-Occidente de Gran Canaria". Ph. D. Dissertation, Facultad 
de CC. EE. Y EE., Universidad de la Laguna. 

Le6n C. (1995a) - "El Metodo Dicot6rnico de Valoraci6n Contingente: una 

13 

Aplicaci6n a los Espacios Naturales de Gran Canaria". Investigaciones 
Econ6micas, Vol. XIX (I), pp. 83-106. 

Le6n C. (1995b) - "Valoraci6n Contingente y Efecto Informaci6n~. Revista de 
economia aplicada, 9 (Ill), pp. 147-161. 

Le6n C. (1996a) - "Double-Bounded Survival Fucntions using Truncated Wel­
fare Estimates". Journal of environmental management, Vol. 46, pp. 103-118. 

Le6n C. (1996b) - "Comparing Dichotomous Choice Models Using Truncated 
Welfare Measures". Journal of forest economics, Vol. 2 (1), pp. 31-53. 

Le6n C. (1996c) - "Valoraci6n Contingente de Espacios Naturales en Gran Ca­
naria: eI Valor de No-Uso y el Efecto del Formato", en Azqueta & Perez y 
Perez (996): Gesti6n de Espacios Naturales: La Demanda de Seroicios Recre­
ativos. Ed. McGraw-HiII. 

Loureiro M. & Albiac J. (994) - "Valoraci6n econ6mica de bienes medioam­
bientales: aplicaci6n del metodo del coste de viaje al Parque Natural de la 
Dehesa del Moncayo", Workin Paper 94n, Servicio de Investigaci6n Agraria, 
D.G.A., Zaragoza. 

Maddala G. (983) - Limited-dependent and Qualitative Variables in Econo­
metrics. Cambridge University Press, Nueva York, 401 pp. 

Maler K-G. (1974) - Environmental Economics: A Theoretical InqUiry. The 
Johns Hopkins UniverSity Press for Resources for the Future, Baltimore. 

McConnell K. (985) - "The Economics of Outdoor Recreation", en Kneese, 
A. & Sweeney, J. (Eds.): Handbook of Natural Resource and Energy Eco­
nomics. Elsevier Science Publishers. 

McFadden M. (1994) - "Contingent Valuation and Social Choice". American 
Journal of agricultural economics, Vol. 76 n. 4, pp. 689-708. 

Mitchell RC. & Carson RT. (1989) - Using Suroeys to Value Public Goods: '/be 
Contingent Valuation Metbod. John Hopkins University Press, Baltimore, 461 
pp. 

Munashinge M. & McNeely J. (Eels.) (1994) - Protected Area Economics and 
Policy. Linking Conseroation and Sustainable Development. World Bank and 
World Conservation Union (lUCN), Washington D.C., 364 pp. 

Parson G. & Wilson A. (997) - "Incidental and Joint Consumption in Recre­
ational Demand". Agricultural and resource economics review, Vol. 26 0). 
pp. 1-6. 

Pearce D. & Turner R. (1990) - Economics of Natural Resource and tbe Envi­
ronment. Harvester Wheatsheat, Nueva York. 

Perez y Perez L., Barreiro J., Barbedn R & Del Saz S. (1998) - El Parque 
Posets-Maladeta. Una Aproximaci6n Econ6mica a su Valor de Uso Recreali­
VD. Publicaciones del Consejo de Protecci6n de la Naturaleza de Arag6n, Se­
rie Investigaci6n, n. 8, 117 pp. 

Randall A. (994) - "A Difficulty with the Travel Cost Method", Land eco­
nomics, vol. 70, pp. 88-96. 

Rebolledo D. & Perez y Perez L. (1994) - "Valoraci6n Contingente de Bienes 
Ambientales. Aplicaci6n al Parque Natural de la Dehesa del Moncayo". 
Working Paper 94/6, Unidad de Economia y Sociologias Agrarias, SIA-DGA, 
Zaragoza. 

Riera P. (1993) - Rentabilidad Social de la Infraestnlcltlras: las Rondas de 
Barcelona. Civitas, Madrid. 

Riera P. (1995) - Beneficio Social del Pasillo Verde Ferroviario de Madrid. 
Noesis, Madrid. 125 pp. 

Riera P., Descalzi C. & Ruiz A. (1994) - "El Valor de los Espacios de Interes 
Natural en Espaiia. Aplicaci6n de los Metodos de la Valoraci6n Contingente 
yeJ Coste de Desplazamiento". Revista espaiiola de economia, Monografico 
Economia y Medioambiente Abril, pp. 207-230. 

San Juan C. (1995) - "Environmental Strategies and Farm Production Func­
tion", in A1bisu & Romero (Eds.) Environmental and Land Use Issues. An 
Economic Perspective. Wissenschaftverlag Vauk Kiel KG, KieJ. 

San Juan C. (Ed.) (1997) - Environmental Economics in the European Union. 
Mundi Prensa and Universidad Carlos Ill, Madrid, 620 pp. 

Willis K.G. & Garrod G.D. (1991) - "An Individual Travel-cost Method of 
Evaluating Forest Recreation", Journal of agricultural economics, vol. 42, pp. 
33-42. 


