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1. INTRODUCTION

In January 2002, the European Commission’s Directorate General for the Environment
commissioned Economics for the Environment Consultancy Ltd (eftec) to review 40
economic valuation studies that took place in various European countries. The objective of
the review is to populate the EVRITM (Environment Valuation Reference Inventory) with
European studies.

This report presents the process of the review (in this Chapter) and the summaries of 40
studies in the EVRITM format (in Chapter 2).

1.1 Summary template

The summaries presented in Chapter 2 follow the template currently used in EVRITM. Table
1.1 presents an overview of this template.

Table 1.1: Summary fields and information contained within
Study
reference

basic bibliographic information including:
•  document type;
•  authors;
•  title;
•  source of study, and
•  date of reference.

Study area and
human
population
characteristics

information about the location of the study along with population and site
data including:
•  country;
•  country's state of development;
•  state / province;
•  location;
•  availability of substitutes and substitute characteristics (whether

information on the substitutes and budget constraint reminders were
included in the questionnaire and, if so, whether their effect was
modelled), and

•  study population characteristics (as many of the demographic and
socio-economic characteristics as reported by the original study with
special emphasis on those shown to be crucial determinants of
preferences and could be used in adjusting the estimates in a benefits
transfer context. These could include income, age/sex distribution,
education, population density and so on).

Environmental
focus of the
study

text and key word fields that describe the environmental asset being
valued, the stressors on the environment and the specific purpose of the
study including:
•  general type of asset (air, land, man-made environment /

infrastructure, water, animals, plants, micro-organisms and human);
•  general type of environmental goods and services valued (extractive

uses, non-extractive uses, ecological functions, passive uses, human
health, built environment and total value when this is identified);

•  specific environmental goods, services or environmental assets being
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valued (description of the specific study context);
•  extent of environmental change (e.g. change in the concentration of

air-borne pollution, description of an oil spill);
•  environmental stressor (bioaccumulative substance, biotechnology

organisms, congestion / crowding, infrastructure development /
habitat conversion, non-toxic substance, predominantly anthropogenic
substance, persistent substance, resource extraction, solid waste, toxic
substance)

•  specific environmental stressor (e.g. if environmental stressor is
persistent / toxic substance, specific stressor could be oil); and

•  source of stressor (to continue the above example, source could be an
accidental spill).

Study methods technical information on the actual study, along with the specific
techniques that were used to arrive at the results including:
•  type of study (primary, secondary/benefits transfer, meta-synthesis

analysis);
•  survey / study information (study sponsor, questionnaire design,

sampling method, sample size and representativeness, survey method
and number of observations, response rate, season etc.);

•  available study information (risk assessment, maps/pictures, code
book or documentation,  scenario descriptions, questionnaire, data
sets, tables)

•  year of data;
•  economic measure (consumer surplus, compensating variation,

equivalent gain, equivalent variation, equivalent loss, willingness to
accept compensation, willingness to pay);

•  valuation technique (revealed preference, stated preference); and
•  valuation equation/function information (describe the WTP/WTA

function with emphasis on the most influential variables and
assessment of significance as reported in the original study. Although
not specifically required in the current EVRITM database, we believe
that reporting of the relevant coefficient and their statistical
significance - without being overly technical - would be useful for
better utilisation of the database for benefits transfer).

Estimated
values

the values that are presented in the study as well as the specific unit of
measure including:
•  mean, median range, standard errors;
•  currency and unit of the estimate such as per person / household / visit

/ unit of land / unit of impact etc., and
•  information necessary for aggregation over the relevant population

and over time such as reference to affected population and discount
rate used.

Abstract an abstract of the study including information on all of the above fields is
available in English, and French and/or Spanish, if possible.
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1.2 Which studies are summarised?

In achieving the study objective of populating EVRITM with more European studies, we have:

•  ensured that there is no duplication of effort with either studies already available on the
EVRITM database or the ongoing work of the UK DEFRA to populate the database;

•  ensured that studies are selected from all the Member States, as far as possible, and that
there is not an over-reliance on studies from any one Member State; and

•  gave priority to studies on:
1. the value of noise;
2. the value of resources / services damage for cases that are likely to be relevant to the

application of the Directive on Liability;
3. the value of statistical life; and
4. other studies within the environmental field: (i) water ecosystems and their uses,

which are likely to be relevant to the ongoing revisions to the Bathing Water Directive
and the new Water Framework Directive; and (ii) the preservation of cultural heritage
since this is an area where the need of decision-makers for economic valuation studies
is rapidly increasing.

The following is an alphabetical list of studies that are summarised in Chapter 2 under each
of the above topic headings.

1. Noise

1. Bateman, I.J., Day, B., Lake, I. and Lovett, A.A. (2001) The Effect of Road Traffic on
Residential Property Values: A Literature Review and Hedonic Pricing Study, Scottish
Executive and The Stationery Office, Edinburgh

2. Pennington, G., Topham, N. and Ward R (1990) Aircraft Noise and Residential Property
Values Adjacent to Manchester International Airport, Journal of Transport Economics and
Policy, 25 (1), 49-59.

3. Saelensminde. K. (1997) Contingent Valuation of Urban Traffic Air Pollution and Noise,
Institute of Transport Economics, Oslo.

4. Soguel, N (1998) Contingent Valuation of Traffic Noise Reduction Benefits, in K.J.
Button and Nijkamp P., Environmental Analysis and Economic Policy, Edward Elgar
Publishing, UK.

5. Weinberger. M., Thomassen. H., and Willeke. R. (1991) Kosten des Lärms in der
Bundesrepublik Deutschland, Umweltbundesamt (Cost of Noise in the Federal Republic of
Germany), Berichte 9/91, Berlin.

2. Studies that are relevant to the application of the Directive on Liability

6. Campos, P. and P. Riera, (1996) Social Benefits from Forests. An applied Analysis of
Iberian Dehesas and Montados, Información Comercial Española.
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7. Dubgaard, A. (1998) Economic Valuation of Recreational Benefits from Danish Forests.
In: Dabbert, S., Dubgaard, A., Slangen, L. And Whitby, M. The Economics of Landscape
and Wildlife Conservation.  Oxon, UK: CAB International.

8. Dubgaard, A (1994) Valuing Recreation Benefits from the Mols Bjege Area, Denmark, in
A. Dubgaard, I. Bateman and M. Merlo (eds), Economic Valuation of Benefits from
Countryside Stewardship, Proceedings of a workshop organised by the Commission of
the European Communities Directorate General for Agriculture, 7-8 June 1993, Brussels,
Wissenshaftsverlag Vauk Kiel KG.

9. Degenhardt, S. and Gronemann S. (1998) Die Zahlungsbereitschaft von Urlaubsgasten fur
den Naturschutz, Theorie und Empirie des Embedding-Effekts (The Willingness to Pay
for Nature Conservation by Holiday Visitors to Goehren - theoretical and empirical
evidence on the embedding effect), Verlag Peter Lang, Frankfurt am Main.

10. Degenhardt, S. and Gronemann S. (1998) Die Zahlungsbereitschaft von Urlaubsgasten fur
den Naturschutz, Theorie und Empirie des Embedding-Effekts (The Willingness to Pay
for Nature Conservation by Holiday Visitors to Solnhofen - theoretical and empirical
evidence on the embedding effect), Verlag Peter Lang, Frankfurt am Main.

11. Gren, I-M (1992) Benefits from Restoring Wetlands for Nitrogen Abatement: a case study
of Gotland, Beijer Discussion Paper Series, No.14, the Beijer International Institute of
Ecological Economics, Stockholm.

12. Hanley, N., Mourato, S. and Wright, R. (2001) Choice Modelling Approaches: A
Superior Alternative for Environmental Valuation? Journal of Economic Surveys 15, 433-
460.

13. Horton, B., G. Colarullo, I. Bateman and C. Peres, (2002) UK and Italy: Evaluating Non-
Users willingness to pay for the implementation of a proposed national parks program in
Amazonia: a UK/Italian contingent valuation study CSERGE Working Paper ECM 02-
01.

14. Huhtala A. and J. Mikkola (2002) The Value of National Parks or the Price of Recreation
Services? An Economic Analysis of Non-Market Benefits of Outdoor Recreation, working
paper, National Institute of Economic Research, Stockholm, Sweden.

15. Kontogianni, A., Skourtos, M.S., Langford, I.H., Bateman I.J. and Georgiou, S. (2001),
Integrating stakeholder analysis in non-market valuation of environmental assets,
Ecological Economics, 37(1),123-138.

16. Kosz, M (1996) Valuing Riverside Wetlands: the Case of the 'Donau-Auen' National
Park, Ecological Economics, 16(2), 109-127.

17. Kristroem. B. (1990) A non-parametric approach to the estimation of welfare measures in
discrete response valuation studies. Land Economics, 66(2), 135-39.

18. Marangon, F. and P. Rosato (1998) The Economic Value of Wildlife (Game and Non-
Game): Two CVM Case Studies from North-Eastern Italy, in Bishop, R.C. and D.
Romano (eds.) Environmental Resource Valuation in Italy: Applications of the
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Contingent Valuation Method. Kluwer Academic Publishers, Dordrecht, the Netherlands
(1: game).

19. Marangon, F. And P. Rosato (1998) The Economic Value of Wildlife (Game and Non-
Game): Two CVM Case Studies from North-Eastern Italy, in Bishop, R.C. and D.
Romano (eds.) Environmental Resource Valuation in Italy: Applications of the
Contingent Valuation Method. Kluwer Academic Publishers, Dordrecht, the Netherlands
(2: non-game).

20. Nunes, P.A.L.D (2001) Using Factor Analysis to Identify Consumer Preferences for the
Protection of a Natural Area: Evidence from a Valuation Survey in Portugal, paper
presented at the 11th annual conference of the European Association of Environmental
and Resource Economists (EAERE), Southampton, UK, 28-30 June.

21. Pouta, E., Rekola, M, Li, C.Z, Kuuluvainen, J. and O. Tahvonen (2001) Using Choice
Experiments to Value Natura 2000 Nature Conservation Programmes in Finland, paper
presented at the annual conference of the European Association of Environmental and
Resource Economists (EAERE), Southampton, UK, 28-30 June.

22. Riera Font, Antoni (2000) “Mass Tourism and the Demand for Protected Natural Areas:
A Travel Cost Approach” Journal of Environmental Economics and Management, Vol.
39, No.1, pp. 97-116

23. Riera, P., Descalzi, C. and Ruiz, A (1994) El Valor de los Espacios de Interes Natural en
España: Applicacion de los Metodos de la Valoracion Contingente e el Coste del
Desplazamiento (The Economic Value of Natural Open Spaces in Spain (Pyrenee
mountains): Application of CVM and TCM), Revista Española de Economia, numero
monografico 'Recursos Naturales y Medio Ambiente’, 207-229.

24. Scarpa, R., Chilton, S.M., Hutchinson, W.G. and Buongiorno J. (2000) Valuing the
Recreational Benefits from the Creation of Nature Reserves in Irish Forests, Ecological
Economics, 33, 237-250.

25. Signorello, G. (1998) Valuing Birdwatching in a Mediterranean Wetland, in Bishop, R.C.
and D. Romano (eds.) Environmental Resource Valuation in Italy: Applications of the
Contingent Valuation Method. Kluwer Academic Publishers, Dordrecht, the Netherlands.

26. Tyrvainen, L. (2001), Economic valuation of urban forest benefits in Finland, Journal of
Environmental Management, 62, pp 75-92.

27. Tyrvainen, L. and Miettinen, A. (2000) Property prices and urban forest amenities,
Journal of Environmental Economics and Management, 39, 205-223.

3. Value of statistical life

28. Aimola, A (1998) Individual WTPs for Reductions in Cancer Death Risks, in Bishop,
R.C. and D. Romano (eds) Environmental Resource Valuation in Italy: Applications of
the Contingent Valuation Method, Kluwer Academic Publishers, Dordrecht, the
Netherlands.
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29. Brouwer, R., Bateman, I., Hanley, N., Dubourg, R., Georgiou, S., Kontogianni, A.,
Machado, F., Mourato, S., Saunders, C., Skourtos, M., Tompkins, E. and Aftab, A. (2001)
Public Perception and Valuation of UV Health Risks in Low and High Risk Countries,
CSERGE Working Paper GEC 01-05, University of East Anglia, Norwich, UK.

30. Desaigues, B. and Rabl, A. (1995), Reference Values for Human Life: An Econometric
Analysis of a Contingent Valuation in France, in Schwab Christie, N.G. and Soguel, N.C.
(eds) Contingent Valuation, Transport Safety and Value of Life, Kluwer Academic
Publishers, Boston, US.

31. Persson, U. and Cedervall, M. (1991) The Value of Risk Reduction: Results of a Swedish
Sample Survey, IHE Working Paper 1991: 6, The Swedish Institute of Health Economics.

32. Persson. U., Lugner Norinder, A. and Svensson, M. (1995) Valuing the Benefits of
Reducing the Risk of Non-Fatal Road Injuries: the Swedish Experience, in Schwab
Christie, N.G. and Soguel, N.C. (eds) Contingent Valuation, Transport Safety and Value
of Life, Kluwer Academic Publishers, Boston, US.

4. Other studies

Water ecosystems and their uses

33. Kontogianni, A., Langford, I.H., Papandreou, A., Skourtos, M.S. (2001) Social
Preferences for improving water quality: An Economic Analysis of Benefits from Waste
Water Treatment CSERGE working paper GEC 01-04, 2001, University East Anglia,
Norwich.

Cultural heritage

34. Bille Hansen, T. (1995) A CV Study of the Willingness to pay for the Royal Theatre in
Copenhagen, working paper, AKF, Institute of Local Government Studies, Copenhagen,
Denmark.

35. Maddison, D. and Mourato, S. (1999) Valuing Different Road Options for Stonehenge,
CSERGE (Centre for Social and Economic Research on the Global Environment)
Working Paper GEC 99-08, University of East Anglia, Norwich.

36. Mourato, S., Kontoleon, A. and Danchev, A. (2002) Preserving Cultural Heritage in
Transition Economies: A Contingent Valuation Study of Bulgarian Monasteries. In: S.
Navrud and R. Ready (eds.) Valuing Cultural Heritage: Applying Environmental
Valuation Techniques to Historic Buildings, Monuments and Artefacts. Edward Elgar
Publishing Ltd, Cheltenham. (in press).

37. Navrud, S. and J. Strand 2002 Valuing Our Cultural Heritage: A Contingent Valuation
Survey, Chapter 3 in Navrud, S. and Ready, R. C. (eds.) 2002, Valuing Cultural Heritage:
Applying Environmental Valuation Techniques to Historical Buildings, Monuments and
Artefacts, Edward Elgar Publishing, Chelthenham (in press).

38. Scarpa, R., Sirchia, G. and Bravi, M. (1997) Kernel vs. Logit Modelling of Single
Bounded CV Responses: Valuing Access to Architectural and Visual Arts Heritage in



Populating EVRI: 40 European valuation studies

eftec 7 28 June 2002

Italy, in Bishop, R. and Romano, D. (eds) Environmental Resource Valuation:
Applications of the Contingent Valuation Method in Italy, Studies in Risk and
Uncertainty, Kluwer Publishing, Dordrecht, the Netherlands.

Other

39. Szerenyi, Z. (2002) The Possibilities of Monetary Evaluation of Natural Resources in
Hungary, PhD dissertation, Budapest University of Economic Sciences and Public
Administration.

40. Soguel, N. (1995) Costing the Traffic Barrier Effect: A Contingent Valuation Survey,
Environmental and Resource Economics 6: 301-308, Kluwer Academic Publishers,
Netherlands.
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2. STUDY SUMMARIES

This section contains the summaries of 40 studies listed in Chapter 1. The summaries are
presented in alphabetical order according to the surname of the first author and are numbered
accordingly within each subject subheading. Each summary starts at a new page. There are
two fields that will be filled in by EVRITM. These are:

•  the EVRITM reference number;
•  record status.

Other fields that are empty are so either because the topic of the field is not covered by the
study or covered but not reported or not applicable. The template used here has been
downloaded from the EVRITM web site. Use of this template should allow these summaries
to be uploaded easily onto the internet.
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2.1. Noise

1. UK: The Effect of Road Traffic on Residential Property Values: A Literature
Review and Hedonic Pricing Study (Bateman et al, 2001)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Report (government)
Authors:
I.J., Bateman,  B. Day, I. Lake, and A.A. Lovett.
Title:
The Effect of Road Traffic on Residential Property Values: A Literature Review and
Hedonic Pricing Study
Source of Study:
Scottish Executive and The Stationery Office, Edinburgh.
Date of Reference:
2001
Record's Status:

Study Area and Human Population Characteristics
Country:
Scotland
Country's state of development:
High income
State/Province:

Location:
Glasgow
Availability of Substitutes and Substitute Sites:
Not reported
Study Population Characteristics:
 The data set consisted of 3500 properties that were sold in 1986. The sample properties are
diverse and house prices ranged from £10,000 to more than £100,000. An analysis of the diversity
of the sample demonstrated it to be geographically spread over many different areas of Glasgow.
There were also many different housing types varying from tenements to detached houses and
terraced houses of all different ages. The areas encompassed by the sample properties were
heterogeneous in socio-economic terms and the percentage of households without access to a car
in a property’s census output area (an indicator of the area’s wealth) varied from 5% to 100%. In
order to aid transferability it is important that the sample properties represented a full range of
noise values. This was the case with large numbers of properties at all noise levels from 54 dB(A)
(low noise) to 78dB(A) (high noise). Therefore, the results should be applicable to the full
spectrum of road noise impacts.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure: Noise on property values
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Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Nuisance caused by traffic noise
Specific Environmental Goods and Services and Environmental Asset:
Property prices
Extent of Environmental Change:
Construction of new road and increase in noise levels
Environmental Stressor:
Traffic noise
Specific Environmental Stressor:

Source of Stressor:
Mobile sources

Study Methods
Type of Study:
 Primary
Survey/Study Information:
A sample of 3,500 properties sold during 1986 was extracted from a database. Data on the
explanatory variables was available from the Ordinance Survey digital map survey and a
Geographical Information System. The road traffic noise level at each property was calculated
using the Calculation of Road Traffic Noise (CRTN) procedure.
Available Study Information:
Tables, maps.
Year of Data:
1986
Economic Measure:

Valuation Technique:
Hedonic property pricing
Valuation Equation/Function information:
To estimate the effect of an individual variable on property prices, the structural, neighbourhood,
accessibility, environmental and road impact attributes of all sample properties were calculated.
The dependent variable was the natural logarithm of property prices, and a total of 39 explanatory
variables were included in the regression model.

Estimated Values
Estimated (Service Flow) Values:

The variable representing the level of traffic noise is negative with a significant coefficient
indicating that properties exposed to higher levels of noise pollution command lower prices, all
else being equal. The use of the natural log of property price as the dependent variable enables a
simple interpretation; the coefficient represents the percentage change in the price of a property
that would result from a one-decibel increase in the level of traffic noise pollution. Therefore each
decibel increase in traffic noise decreases property price by 0.20%.

Table 1: Regression results of natural log of property prices
Variable Coefficient Standard error
Log of floor Area(m2) 0.270  0.013***
Garden Area(m2) 0.00015  0.00003***
Perimeter/Cross-
Section Area 0.012  0.002***
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Number of Storeys in
House-Type
Properties

-0.163  .029***

Semi-Detached
Property (Dummy) -0.0120  0.034

Terrace Property
(Dummy) -0.0016  0.037

Sub-Divided House
Property (Dummy) -0.426  0.066***

Four-Block Property
(Dummy) -0.521 0.054***

Flat Property
(Dummy) -0.536  0.054***

Tenement Property
(Dummy) -0.604  0.053***

Other Property Type
(Dummy) -0.425  0.074***

Number of Flats in
Property -0.010  0.002***

Basement Flat
(Dummy) -0.019 0.042

First Floor Flat
(Dummy) 0.067  0.013***

Second Floor Flat
(Dummy) 0.052  0.013***

Third Floor Flat
(Dummy) .027  .015*

Fourth Floor Flat
(Dummy) .027  .021

Stone Faced
(Dummy) -.039  .021*

Pre-War (Dummy) .039  .034
Young Families (%
Households) -.0022  .0004***

Old Families (%
Households) .0011  .0003***

Elderly Living Alone
(% Households) .0050  .0009***

Non-Owning (%
Households) -.0013  .0003***

Unemployed (%
Population) -.0014  .0008*

Two Car Owning (%
Households) .0096  .0006***

Commonwealth
Population (%
Population)

.00076  .0005

Other ethnic
Population (%
Population)

-.00033  .0023

Distance to Walk to
Shops(m) .00033  .00007***

Distance to Walk to
Shops Squared(m)

-.0000003  .0000001***

Car Travel Time to
City Centre (minutes)

.078 .015***

Car Travel Time to
City Centre Squared
(minutes)

-.0034 .0008***

Car Travel Time to .014 .018
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Railway Station
(minutes)
Car Travel Time to
Railway Station
Squared (minutes)

-.0092 .0047**

Obstructed View -.0000002 .0000001*
View of Parkland .0078  .0102
View of Industry -.0549  .014***
View of Roads -.062  .007***
Aircraft Noise (NNI) -.0025  .0014*
Traffic Noise (L10
(18-hour) dB(A))

-.00202  .0008**

Constant 8.947  .126***
N 3544
Adjusted r2 0.7089
Notes: Dependent Variable = Natural Log of Property Price
*significant at the 90% level
**significant at the 95% level
***significant at the 99% level

Abstract and Alternative Language Summaries
Abstract:
English
 The research project used a comprehensive property price data set, consisting of information on
the structure, accessibility, neighbourhood and environment of 3500 properties in Glasgow.
Variables were also created relating to the impacts of nearby roads. Using a hedonic property price
model we were able to estimate the impact of traffic noise upon property prices. The results
demonstrated that each decibel increase in road noise at a property decreases its price by 0.20%.
Noise was measured on the L10(18-hr) dB(A) scale in accordance with the procedures set out in
the standard UK noise calculation method (CRTN). These results were consistent with those of
previous studies.
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2. UK: aircraft noise and residential property values adjacent to Manchester
International Airport (Pennington et al, 1990)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Pennington G., N. Topham and R. Ward
Title:
Aircraft Noise and Residential Property Values Adjacent to Manchester International
Airport
Source of Study:
Journal of Transport Economics and Policy, 24 (1), 49-59
Date of Reference:
1990
Record's Status:

Study Area and Human Population Characteristics
Country:
United Kingdom
Country's state of development:
High income
State/Province:
Manchester, England
Location:
Manchester International Airport (MIA) and surrounding area of Stockport
Availability of Substitutes and Substitute Sites:
Not applicable
Study Population Characteristics:
Affected population is that around the Manchester Airport

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure: Aircraft noise

Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Built environment, human health
Specific Environmental Goods and Services and Environmental Asset:
Property values and noise
Extent of Environmental Change:
How properties affected by noise from the nearby Manchester International Airport are affected to
the extent that their market value is affected.
Environmental Stressor:
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Specific Environmental Stressor:
Air plane noise
Source of Stressor:
Mobile

Study Methods
Type of Study:
Primary
Survey/Study Information:
Study focuses on Stockport, the main built-up area adjacent to the airport. 3,472 observations are
obtained on housing prices, all of which refer to actual market transactions (i.e. unlike earlier
studies which consist of survey or census tract data). Data on housing attributes are supplied by
the Halifax Building Society. Noise nuisance data are derived from the noise contour map
supplied by MIA.
Available Study Information:
Tables, map of area
Year of Data:
1985-1986
Economic Measure:
Implicit price
Valuation Technique:
Revealed preference technique: hedonic property price
Valuation Equation/Function information:
Regression analysis was used with the natural logarithm of housing prices as the dependent
variable, and the variables listed in table 1 as the independent variables (where NNI= Noise and
Number Index). Other regression equations (not shown) also include 'ACORN' variables (A
Classification Of Residential Neighbourhoods, developed by CACI Market Analysis).

Estimated Values

Estimated (Service Flow) Values:
The results indicate that NNI is statistically significant. However, in this specification, all the neighbourhood and
environmental influences are limited to the noise variable. When additional variables that describe neighbourhood
characteristics are introduced (i.e., the ACORN variables), the coefficient on NNI is insignificantly different from
zero (β =-0.0015, t = 1.16).

Table 1: Hedonic Price Equation with Noise Variable
Coefficient t-Statistic

Constant 10.217 249.71
Age-squared 0.041 8.49
Age-cubed -0.072 5.21
No. of garages 0.167 17.02
No. of garage spaces 0.075 6.02
No central heating dummy -0.114 13.61
No garden dummy -0.117 6.47
Leasehold dummy -0.034 4.30
Terraced houses dummy -0.168 15.88
Detached house dummy 0.351 28.60
Flat dummy 0.098 3.60
Bungalow dummy 0.359 22.05

0 Bedrooms -0.375 4.35
1 Bedroom -0.228 8.75
2 Bedrooms -0.115 11.41
4 Bedrooms 0.256 18.82
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5 Bedrooms 0.365 12.23
6+ Bedrooms 0.530 7.96

0 Living rooms -0.183 3.02
1 Living room -0.039 4.80
3 Living rooms 0.159 9.37
4 Living rooms 0.290 6.76
5+ Living rooms 0.262 4.26

Month of sale 0.008 7.63
NNI -0.004 2.97
Notes: Dependent variable: natural logarithm of price in pounds. Mean price of sample £30,886.
Sample size, n= 3472. Adjusted-R2= 0.753
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The study uses the hedonic pricing approach to evaluate the effect of noise. For the Stockport area,
initial estimates suggested that properties in the parts of town most affected by noise from the
nearby Manchester International Airport are affected to the extent that their market value is
reduced by, on average, over 6 %. However, when all other possible differences are accounted for,
any resulting differences which could be attributed to the effects of noise are statistically
insignificant. Thus, although properties which are in areas affected by the noise of aircraft using
MIA do appear to have lower market values than those in other parts of Stockport, the whole of
the difference can be attributed to neighbourhood and other characteristics of the properties: they
could still be expected to command lower prices even if they were not under the flight path of
aircraft using the airport.
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3. Norway: stated choice valuation of urban traffic air pollution and noise
(Saelensminde, 1999)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Saelensminde, K
Title:
Stated choice valuation of urban traffic air pollution and noise
Source of Study:
Transportation Research Part D, 4, 13-27
Date of Reference:
January 1999
Record's Status:

Study Area and Human Population Characteristics
Country:
Norway
Country's state of development:
High income
State/Province:

Location:
Oslo, Akershus
Availability of Substitutes and Substitute Sites:

Study Population Characteristics:
 410,000 households in the Oslo / Akershus area. No other information given.

Environmental Focus of Study
General Environmental Asset:
Air general: Global, local
Land general:
Man made environment/
infrastructure:

Monuments, buildings,
other assets

Water general:
Animals:
Plants:
Micro-organisms:
Human: Human health
General Type of Environmental Goods and Services Valued:
Non-extractive uses (noise); Ecological functions (air quality, climate change); Human health (air
pollution, noise, dust); Built environment (dust)
Specific Environmental Goods and Services and Environmental Asset:
Impact of public and private transport on local air pollution, noise, global warming, dust
Extent of Environmental Change:
Baseline specified as ‘situation on Norwegian roads today’. Respondents were asked to value a
subset of the percentage changes in environmental factors of -20% (20% deterioration), -10%,
+20%, +30%, +40%, +60%, +90%
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Environmental Stressor:
Noise, toxic substance, non-toxic substance
Specific Environmental Stressor:
Air pollution, noise, carbon dioxide, dirt and dust generated by private car and public transport
journeys
Source of Stressor:
Mobile

Study Methods
Type of Study:
Primary
Survey/Study Information:
Financed by Norwegian Ministry of Transport and Communications, and Norwegian Public Roads
Administration. The survey was undertaken in Autumn 1993 following a pilot study of 179
respondents in 1992 (reported separately). 1680 respondents were recruited randomly from the
telephone register. Approximately 40% of those contacted agreed to complete the questionnaire.
Surveys were administered face-to-face and at home by professional interviewers using laptops.
Respondents were asked attitudinal and opinion questions, and were given information on
environmental functions and problems caused by transport. Interviews were expected to last 30-60
minutes. Payment vehicle used was change in travel cost and time per single journey. Respondents
were reminded of their budget constraints. No information was provided on response rates.
Available Study Information:
Scenario descriptions, questionnaire/questions used, tables
Year of Data:
1993
Economic Measure:
Willingness to pay, willingness to accept
Valuation Technique:
Stated preference technique – stated choice
Valuation Equation/Function information:
Logit models estimated using ALOGIT software. Combinations of variables taken from travel
cost, travel time, walking time, seat availability, and changes in local air pollution, noise, dust, and
carbon dioxide

Estimated Values
Estimated (Service Flow) Values:
Choice exercise 1 considered a choice between two journeys in which only cost, journey time and seating
availability varied. Choice exercises 2 and 3 considered choices between two journeys in which cost, travel time
and a subset of environmental factors varied. Cost varied from current actual travel cost according to willingness to
pay and travel cost information collected from each respondent earlier in the survey. Values relate to 1993. 1
Norwegian Krone = US$0.11 (April 2002)

Table 1: Assessments of travel time, walking time and seat availability. Results from choice exercise 1. (1993
Norwegian Krone per hour for travel time and walking time; Norwegian Krone per journey for a seat on
public transport).

Car drivers
(n = 3577)

Public transport
(n=2318)

Travel time 20.7 13.11
Walking time 19.48
Seat availability 5.03
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Table 2: Assessments of travel time, local air pollution and noise for Groups A, B and C with 20%, 40% and
60% respectively average reductions in environmental factors, and for the whole sample. Results from
choice exercise 2. (1993 Norwegian Krone per hour for travel time; Norwegian Krone per percentage point
per journey for environmental factors).

Group A (n=1757) Group B (n=3497) Group C (n=558) Whole sample
(n=5812)

Travel time 42.65 43.11 32.99 42.70
Local air pollution 0.4 0.32 0.27 0.34
Noise 0.2 0.11 0.12 0.12

Table 3: Assessment of travel time, dust/dirt and carbon dioxide for groups A, B and C with 20%, 40% and
60% respectively average reductions of environmental factors and for the whole sample. (Norwegian Krone
per hour for travel time, per percentage point per journey for environmental factors)

Group A (n=924) Group B (n=1685) Group C (n=294) Whole sample
(n=2903)

Travel time 25.79 34.00 53.10 33.92
Dust/dirt 0.27 0.28 0.28 0.28
Carbon dioxide 0.32 0.29 0.30 0.31

Table 4: Intervals in valuation of environmental factors in the stated choice study in Oslo/Akershus. (1993
Norwegian Krone per percentage point of change per year per household).

Assessments from
choice exercises 2
and 3

Local air pollution 127-255
Noise 45-90
Dust/dirt 105.205
Carbon dioxide 116-233
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
This study reports the results of a survey to value a range of environmental impacts associated
with urban transport. The survey was undertaken in and around Oslo in 1993. 1680 respondents
were interviewed at home by professional interviewers. The questionnaire was based on a series of
stated preference questions in which respondents were required to choose between an actual
journey they had made recently by car or public transport, and alternative journeys which differed
in terms of a range of factors including travel cost, travel time, and impacts upon noise, local air
pollution, dust and dirt and carbon dioxide emissions. Logit modelling was employed to translate
respondent’s choices into valuations. The results show that all of these factors are valuable to
respondents as a whole. Travel time is the dominant factor in terms of value. Environmental
factors appear to be dominant in terms of statistical significance. The results appear to be of the
same order of magnitude as those from previous Norwegian studies
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4. Switzerland: Contingent Valuation of Traffic Noise Reduction Benefits (Soguel,
1996)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
N. Soguel
Title:
Contingent Valuation of Traffic Noise Reduction Benefits
Source of Study:
Swiss Journal of Economics and Statistics, Vol. 132 (1), 109-123
Date of Reference:
1996
Record's Status:

Study Area and Human Population Characteristics
Country:
Switzerland
Country's state of development:
High income
State/Province:

Location:
Neuchatel
Availability of Substitutes and Substitute Sites:
Not reported
Study Population Characteristics:
 Residents of Neuchatel

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human: Noise levels
General Type of Environmental Goods and Services Valued:
Traffic noise reduction benefits
Specific Environmental Goods and Services and Environmental Asset:
Quieter housing
Extent of Environmental Change:
Halving the existing housing noise level i.e., reduction of 10 dB(A)
Environmental Stressor:
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Traffic
Specific Environmental Stressor:

Source of Stressor:
Mobile sources

Study Methods
Type of Study:
 Primary
Survey/Study Information:
After a pre-test of 30 questionnaires, 200 households were surveyed (i.e., one in about 160
inhabitants) between February 17- March 13, 1992 via personal interviews.  The payment vehicle
was an increase in housing rent.
Available Study Information:
Tables
Year of Data:
1992
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation open-ended and iterative bidding.
Valuation Equation/Function information:
The mean of log(Bid) is assumed to be an unbiased estimator of log(WTP) since one assumes that
the hypothetical error is log normally distributed. Hence log(Bid) = log(WTP) + error. A Box-Cox
transformation is applied to the dependent variable, Bid, thus: Bid(λ) = βX + error
Where X is a vector of explanatory variables, β a vector of unknown parameters, and λ are the
Box-Cox parameters to be determined.

Estimated Values
Estimated (Service Flow) Values:
 59 respondents indicated that the noise exposure was not sufficiently high to justify any spending
(the 'indifferents'). Of the 141 respondents who indicated that noise was a significant problem (i.e.
the 'receptives'), 30 reported a WTP of 0 (due to strategic behaviour) and are so-called 'free-riders).
25 individuals indicated they could not afford to offer a bid higher than zero (the 'non-solvents')
and the remaining 86 responded with positive values of WTP (the 'solvents'). The solvents and
non-solvents are classified as 'volunteers' (see below). Table 1 presents the results of OLS and
WLS (i.e. after correcting for heteroscedasticity), and Table 2 contains descriptive statistics for
reported and estimated WTP. According to WLS, the monthly WTP for a household which
considers it is worth taking part in the contingent market is 80 Sfr (95 Sfr for OLS). However, this
is not representative of the whole of Neuchatel as the probability that the respondent belongs to the
'receptives' is 141/200 = 0.705, thus the relevant WTP falls to 56 francs. Via extrapolation, it is
estimated that the 15,769 households living in the town of Neuchatel in 1992 are prepared to pay
Sfr. 10.5 million per year to halve the noise level they are exposed to.

Table 1: Noise halving WTP parameter estimates
Independent
variables

Ordinary least
squares t statistic Weighted least

squares t statistic

Constant 3.013* 2.157 2.929** 7.283
FREE / / -4.199** -16.332
KID 3.044** 3.406 0.465* 2.120
MALE 2.944** 3.374 0.892** 4.087
NETINC 0.000497** 2.685 0.0000486 1.642
SENS -0.785** -3.049 -0.179* -2.495
SOC 1.164** 3.807 0.296** 3.676
λ1 0.290 -0.010
λ2 1.000 1.000
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Sample size 111 141
R squared 0.429 0.844
Adj-R squared 0.402 0.837
Standard error 4.327 1.431
F value 15.776 120.961
Lmax (λ) -444.512 -452.323
Notes: The dependent variable is monthly WTP to halve the noise exposure level, i.e., reduction of
10 dB(A) in Swiss francs, transformed according to the Box-Cox model. FREE = binary variable
equal to 1 if individual behaves as a free rider. KID = dummy variable equal to 1 if household had
one or more children. MALE = binary variable equal to 1 if respondent is a man and 0 if it is a
woman. NETINC = difference between the households reported net monthly income (after
deduction of social charges) and the reported monthly rent in Swiss francs. SENS = respondents
sensitivity to the noise nuisance where 1 is highest, 7 is lowest. SOC = social stratum (education
level) of respondent where 5 is upper and 1 is lowest.
** = Significant at 99% level
* = Significant at 95% level

Table 2: Statistics for monthly WTP to halve noise exposure (Swiss francs)
Sample size, n Average Std dev. Minimum Maximum

Bids reported
All 200 70.45 119.13 0.00 600.00
Indifferents 59 0.00 0.00 0.00 0.00
Receptives 141 99.93 131.17 0.00 600.00
Volunteers 111 126.94 135.78 0.00 600.00
Free Riders 30 0.00 0.00 0.00 0.00
Bids predicted
OLS
All* 200 66.91 92.26 -0.66 512.56
Receptives 141 94.91 97.07 -0.66 512.52
Volunteers 111 93.77 98.27 -0.01 512.52
Free Riders 30 99.12 93.98 -0.66 416.17
Bids predicted
WLS (Free=0
for all n)
All* 200 56.24 72.79 0.00 408.02
Receptives 141 79.77 75.11 6.65 408.02
Volunteers 111 79.75 75.85 8.28 408.02
Free Riders 30 79.85 73.53 6.65 322.08

Notes:
 *  WTP = 0 for all Indifferents
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The contingent valuation method is used to estimate the willingness to pay of the inhabitants of the
town of Neuchatel in Switzerland to halve their noise exposure level. The potential for bias via
large bids was accounted for with the use of the Box-Cox transformation of reported WTPs. The
average reported monthly bid is 70 Swiss francs, while the average WTP estimated is Sfr 67 and
56, depending on the equation used. The results are compared to previous hedonic and contingent
studies conducted previously in Switzerland, and suggest that the results are externally valid.
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5. Germany: Cost of Noise in the Federal Republic of Germany (Wienberger
Thomassen and Willeke, 1991)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Report (Government)
Authors:
Wienberger, M., H. Thomassen and R. Willeke
Title:
Kosten des Laerms in der Bundesrepublik Deutschland - Cost of Noise in the Federal
Republic of Germany. Report 9/91
Source of Study:
Umwelt Bundes Amt -Environment Ministry. Erich Schmidt Publishers, Berlin
Date of Reference:
1991
Record's Status:

Study Area and Human Population Characteristics
Country:
Germany
Country's state of development:

State/Province:
17 communities/cities around Germany
Location:
Germany
Availability of Substitutes and Substitute Sites:
Not reported
Study Population Characteristics:
 The characteristics of the study sample were as follows. Female/Male: 50.2/49.8. Approximately
13% of the sample was less than 25 years of age, 20% was between 25-34, 16% between 35-44,
34% between 45-64, and 17% was aged 65 and above. With respect to monthly income in DM,
33% of the sample earned between 2,500-4,000 DM per month, 28% earned between 1,500-2,500
per month, and 21% earned more than 4,000 per month. These results were quite representative of
the overall German population.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human: Noise levels
General Type of Environmental Goods and Services Valued:
Human health via reduction in noise (hearing damages and high blood pressure)
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Specific Environmental Goods and Services and Environmental Asset:
Property prices
Extent of Environmental Change:
Reduction in noise levels to 'nearly no noise'  [i.e. 40 dB(A)] or 'occasional noise' [ i.e., 55dB(A)].
Environmental Stressor:

Specific Environmental Stressor:
 Traffic, airplanes, railway, industry/business
Source of Stressor:
Primarily mobile sources

Study Methods
Type of Study:
 Primary
Survey/Study Information:
A mail survey was undertaken in which 6,491 questionnaires where sent out in April 1989 to
various communities around Germany. Three follow-up letters were also sent out over a period of
nine weeks. The total number of usable surveys that were returned were 3,281. Respondents were
asked whether they would be willing to pay more to live either in an area with no noise, or with
occasional levels of noise. If so, their maximum WTP was requested. The payment vehicle used
was an increase in rent and the payments presented to the respondents ranged from 10 DM to
'more than 500' DM per month.
Available Study Information:
Questionnaire, Tables
Year of Data:
1989
Economic Measure:
Willingness to Pay
Valuation Technique:
Contingent Valuation
Valuation Equation/Function information:
WTP was significantly and positively related to existing noise levels and monthly household
income levels. WTP was also seperately evaluated for each of the sources of noise (i.e. traffic,
airplanes, industry, etc.) Results indicated that at high levels of noise pollution [i.e. greater than 67
dB(A)], WTP was higher for traffic than for airplane noise.
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Estimated Values
Estimated (Service Flow) Values:
 Individuals were asked their WTP to reduce existing noise levels to no noise or occasional noise.
The results between WTP and surrounding noise levels are shown in table 1. The total annual WTP
for the Republic of Germany to achieve low levels of noise from traffic, railway, and industry is
12700, 5300, and 5211 million DM respectively.

Table 1: Average maximum WTP for 2 different noise levels (in DM)

Existing
daytime noise
levels in dB(A)

WTP per
month for no
noise

WTP per
month for a
reduction to
occasional
noise levels

<45 3 2
45-50 18 8
50-55 17 8
55-60 30 20
60-65 37 23
65-70 47 36
70-75 64 44
>75 65 45

Notes:

Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The purpose of the report is to obtain a comprehensive and systematic monetary evaluation of the
social cost of noise for the Federal Republic of Germany. Emphasis is placed on the adverse
impacts on health (hearing damages and high blood pressure), and to productivity losses caused by
noise-induced decreases of labour performance. The assessment and monetary evaluation of
subjectively perceived annoyances through noise was based on individual willingness to pay
statements that were established by means of a mail survey with a sample of nearly 7000
individuals. Individuals are asked for their WTP to reduce noise from traffic, railway, airplanes,
and other sources. In general, WTP was positively related to monthly income levels and the
surrounding levels of noise, with the latter being more important. WTP to reduce noise from
traffic was in general the highest.
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2.2 Studies that are relevant to the application of the Directive on Liability

6. Spain: Social Benefits from Forests. An applied Analysis of Iberian Dehesas and
Montados (Campos and Riera, 1996)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Campos, P,. Riera, P.
Title:
Social Benefits from Forests. An applied Analysis of Iberian Dehesas and Montados.
Source of Study:
Información Comercial Española
Date of Reference:
 1996, March
Record's Status:
Approved

Study Area and Human Population Characteristics
Country:
Spain
Country's state of development:

State/Province:
Extremadura
Location:
Parque Natural de Monfrague
Availability of Substitutes and Substitute Sites:
No substitutes
Study Population Characteristics:
Not available

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Forests
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Recreational use
Extent of Environmental Change:
To keep constant the quality of the environmental asset
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Environmental Stressor:
Not available
Specific Environmental Stressor:
 Not available
Source of Stressor:
Not available

Study Methods
Type of Study:
Primary
Survey/Study Information:
This work was sponsored by the European Union and it belongs to a bigger project, The
measurement and achievement of sustainable development (DGXII-EP CT94-0367) co-ordinated
by David Pearce. The commercial valuation analysis was also done with EU resources and it is
part of the EU- project Technical and economic analysis of dehesas and montados systems
(DGVI-CAMAR CT90-0028) co-ordinated by Pablo Campos.

For the environmental valuation part, a survey was carried out in situ during Spring and Summer
1994. 420 people were randomly interviewed. The questionnaire was split into three parts: The
first one was devoted to obtain data on cost travel while the other two were used for the CVM
study. For the travel cost, the zone method was applied and the unitary costs were fixed in 10
pesetas/km.

In the CVM part, people were asked to express their WTP for the access to the site (entrance fee).
An additional question was formulated to obtain the WTP for the park conservation. The third and
last part of the questionnaire obtained the visitors socio-economic situation.

Available Study Information:
Three tables on production costs, profits and social profitability of Iberian Dehesas and Montados
used for the commercial valuation part of the study
Year of Data:
1994
Economic Measure:
Consumer surplus
Valuation Technique:
Travel Cost, Contingent Valuation
Valuation Equation/Function information:
 not available

Estimated Values
Estimated (Service Flow) Values:
Travel cost results: Consumer surplus was 1,021 pesetas per visitor.
Contingent Valuation results: the consumer surplus was calculated in 1,329 pesetas (1994, current prices). The
interval is between 1,211 and 1,445 pesetas with a confidence level of 95%.

Abstract and Alternative Language Summaries
Abstract:
The aim of this paper is to obtain monetary values of the commercial and environmental services
of the Iberian dehesas and montados. In the first part, agriculture and forest accountability
techniques are applied to obtain the private benefits of a group of Iberian dehesas and montados.
Then, the environmental value of a dehesa is estimated for a representative zone of Mediterranean
forest (Parque Natural de Monfrague). Finally a global discussion over the public compensations
needed for a different private and commercial profit rates is offered. Dehesas and montados are the
West and Southwest Iberian forest used for commercial and environmental purposes and managed
by private owners.
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7. Germany: The Willingness to Pay for Nature Conservation by Holiday Visitors
to Solnhofen (Degenhardt and Gronemann, 1998)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Book
Authors:
Degenhardt, S., and Gronemann, S.
Title:
Die Zahlungsbereitshaft von Urlaubsgaesten fuer den Naturschutz. - The Willingness to
Pay for Nature Conservation by Holiday Visitors to Solnhofen
Source of Study:
Peter Land GmbH, Frankfurt am Main
Date of Reference:
1998
Record's Status:

Study Area and Human Population Characteristics
Country:
Germany
Country's state of development:
High income
State/Province:
Altmuehltal
Location:
Solnhofen
Availability of Substitutes and Substitute Sites:
Not reported
Study Population Characteristics:
 The individuals questioned were primarily overnight visitors to Solnhofen. The majority of the
sample size was male (58.2%). With respect to age distribution in the sample, more than 50% of
the individuals were over the age of 46; nearly 30% were aged between 30-45, and about 20%
were aged between 18-29. With respect to education, the majority of the individuals (66%) had
graduated from a technical college. 30% were employees, 27% were blue-collar workers, and 21%
were retired.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Recreational land
Man made environment/
infrastructure:
Water general:
Animals: Endangered species/

butterflies
Plants: Juniper heath
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
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Juniper heath and Apollo butterfly (Parnassius apollo)
Extent of Environmental Change:
To maintain the juniper heath and prevent extinction of the butterfly
Environmental Stressor:

Specific Environmental Stressor:

Source of Stressor:

Study Methods
Type of Study:
 Primary
Survey/Study Information:
Personal interviews were undertaken during the months of September-October in 1995. 307
surveys were completed of which 25 were not usable because closer inspection revealed they had
been answered by a partner/spouse thereby biasing the responses. A total of 282 surveys were thus
usable. The payment vehicle was an increase in hotel prices, though alternative options were also
offered such as an increase in price of food and drinks, the possibility of voluntary donations,
educational tours for fees, or a membership fee.
Available Study Information:
Four pictures of site, full questionnaire, tables.
Year of Data:
1995
Economic Measure:
Willingness to Pay
Valuation Technique:
Contingent Valuation
Valuation Equation/Function information:
Individuals were asked for their WTP to maintain the juniper heath via sheepgrazing. The average
WTP per person per night was used along with an estimate of the annual capacity of the town to
host visitors, to determine whether the total annual WTP was sufficient to cover the costs of the
nature conservation program.

Estimated Values
Estimated (Service Flow) Values:
 15 respondents (or 5.3% of the 282 individuals) were not WTP any amount for the protection of
the junipers through sheep management. Another five respondents  were not WTP higher
accommodation prices and did not offer/select alternative options for making contributions for the
purpose of conservation. The mean WTP for the conservation of junipers was 2.30 DM per person
per night, and the median and mode was 2.00DM. Given the annual rate of 27,500 overnight
bookings in Solnhofen, and using a conservative value of 2.00DM for WTP, this would fully cover
the costs of the nature conservation program which was estiamted at 37,000 DM.
Further questioning focused on whether individuals would be WTP an additional amount to
prevent the extinction of the Appollo butterfly (Parnassius apollo). 192 respondents indicated their
WTP to protect the butterflies. 47 respondents refused to pay, whereas 28 did not respond. See
tabel 2 for results. The mean, median, and mode WTP were 5.63, 5, and 0 DM respectively.

Table 1: WTP per person per night

DM Number of
responses Percent Cumulative

|Percent
0,00 20 7.3 7.3
0,50 19 6.9 14.2
1,00 34 12.4 26.5
1,50 15 5.5 32.0
2,00 70 25.5 57.5
2,50 21 7.6 65.1
3,00 41 14.9 80.0
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3,50 6 2.2 82.2
4,00 20 7.3 89.5
4,50 1 0.4 89.8
5,00 24 8.7 98.5
6,00 4 1.5 100.0

Table 2: WTP for the protection of the Apollo butterflies

DM Number Percent Cumulative
|Percent

0,00 71 25.2 25.2
0,10 1 0.4 25.5
0,50 20 7.1 32.6
1,00 28 9.9 42.6
2,00 5 1.8 44.3
2,50 1 0.4 44.7
3,00 5 1.8 46.5
4,00 1 0.4 46.8
5,00 44 15.6 62.4
7,00 4 1.4 63.6
8,00 8 2.8 66.7
9,00 1 0.4 67.0
10,00 58 20.6 87.6
12,00 1 0.4 87.9
15,00 19 6.7 94.7
20,00 12 4.3 98.9
25,00 2 0.7 99.6
30,00 1 0.4 100.0
Notes:

Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
English
 The study surveyed visitors to Solnhofen to establish their willingness to pay for a nature
conservation program that would maintain the juniper heath in the area via the use of sheep-
grazing. Additional information was obtained to determine the WTP for the protection of the
Apollo butterflies which were under threat of extinction from that area. The cost of the nature
conservation program was estimated at approximately 37000 DM. Using a conservative estimate
for WTP of 2DM per night per person, a total of 18,750 overnight visitors would be required to
finance the program. Given that the annual overnight visitors exceeded the minimum 18,750
requirement, the results indicate that the nature conservation program could be financed.
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8. Germany: The Willingness to Pay for Nature Conservation by Holiday Visitors
to Solnhofen (Degenhardt and Gronemann, 1998)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Book
Authors:
Degenhardt, S., and Gronemann, S.
Title:
Die Zahlungsbereitshaft von Urlaubsgaesten fuer den Naturschutz. - The Willingness to
Pay for Nature Conservation by Holiday Visitors to Goehren
Source of Study:
Peter Land GmbH, Frankfurt am Main
Date of Reference:
1998
Record's Status:

Study Area and Human Population Characteristics
Country:
Germany
Country's state of development:

State/Province:
Island of Ruegen
Location:
Ostseebad Goehren
Availability of Substitutes and Substitute Sites:
Not reported
Study Population Characteristics:
 The individuals questioned were overnight visitors to Goehren. 51.4% of the surveys were
completed by women. 74.5% of the individuals were between the age of 30-45, 24.3% of the
respondents were above the age of 45, and only 3 individuals (1.2%) were between the age of 18-
29. With respect to education, the majority of the individuals (56.9%) had graduated from a
technical college. 33.5% were employees, 19.5% were blue-collar workers, and 10% were civil
servants.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Recreational land
Man made environment/
infrastructure:
Water general:
Animals: Endangered species/

butterflies
Plants: Grasslands 'Magerrasen'
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
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Specific Environmental Goods and Services and Environmental Asset:
Boloria aquilonaris butterfly
Extent of Environmental Change:
To pay for conservation measures that would prevent the extinction of the butterfly species.
Environmental Stressor:
Threatened by extinction
Specific Environmental Stressor:
 Economic viability of maintaining land for sheepgrazing is diminishing
Source of Stressor:

Study Methods
Type of Study:
 Primary
Survey/Study Information:
Personal interviews were conducted during the months of August-October in 1996. 255 surveys
were collected in which respondents were asked for their primary reasons for visiting the area
(which where in decreasing order: air quality, landscape, quiet, swimming, wandering, and others),
and their willingness to pay for a nature conservation program to maintain the Magerrasen in
Moenchgut, as well as for the protection of the Boloria aquilonaris butterfly.
Available Study Information:
Pictures of site, full questionnaire, tables.
Year of Data:
1996
Economic Measure:
Willingness to Pay
Valuation Technique:
Contingent Valuation
Valuation Equation/Function information:

Estimated Values
Estimated (Service Flow) Values:
 135 of the 255 individuals  indicated that they were WTP for the program whereas 99 (or 38.8%)
refused to make a financial contribution. The remaining 21 individuals did not respond. See Table
1 for results. The mean, median, and mode WTP were 1.56, 1, and 1 DM respectively.
Given the high number of tourists to Goehren (over 140,000 overnight stays from about 20,000
guests in 1995) there would be sufficient funds to cover the costs for the sheepgrazing of a type of
grass called 'Magerrasen' in German. The second part of the questionnaire dealt with the protection
of the Boloria aquilonaris butterfly. 149 respondents indicated they would not be WTP for the
protection of the species. For the remaining respondents see Table 2. Using only these, the mean,
median and mode WTP was 20.12, 10 and 10 DM respectively.

Table 1: WTP per person per night

DM Number of
responses Percent Cumulative

|Percent
0,00 3 1.9 1.9
0,20 4 2.6 4.5
0,30 1 0.6 5.1
0,50 22 14.1 19.2
1,00 55 35.3 54.5
1,50 7 4.5 59.0
2,00 37 23.7 82.7
2,50 5 3.2 85.9
3,00 14 9.0 94.9
3,50 1 0.6 95.5
4,00 1 1.3 96.8
5,00 2 3.2 100.0
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Table 2: WTP for the protection of the Boloria aquilonaris butterflies

DM Number of
responses Percent Cumulative

|Percent
1 2 1.9 1.9
2 5 4.7 6.6
3 2 1.9 8.5
4 3 2.8 11.3
5 18 17.0 28.3
7 1 0.9 29.2
8 2 1.9 31.1
9 1 0.9 32.1
10 21 19.8 51.9
12 1 0.9 52.8
15 6 5.7 58.5
20 19 17.9 76.4
24 1 0.9 77.4
25 1 0.9 78.3
30 6 5.7 84.0
40 3 2.8 86.8
50 8 7.5 94.3
60 1 0.9 95.3
80 1 0.9 96.2
100 4 3.8 100
Notes:
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
English
 The study surveyed visitors to Goehren to establish their willingness to pay for a nature
conservation program. Additional information was obtained to determine the WTP for the
protection of the Boloria aquilonaris butterflies which were under threat of extinction. For the
nature conservation program, the mean, median, and mode WTP were 1.56, 1, and 1 DM
respectively. Given the high number of tourists to Goehren (over 140,000 overnight stays from
about 20,000 guests in 1995) there would be sufficient funds to cover the costs of the program.
For the butterfly, the mean, median and mode WTP was 20.12, 10 and 10 DM respectively for
those individuals who indicated that they would be willing to contribute to conservation.
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9. Denmark: economic value of recreational benefits from Danish forests
(Dubgaard, 1998)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in Book
Authors:
Dubgaard, A.
Title:
Economic Valuation of Recreational Benefits from Danish Forests
Source of Study:
The Economics of Landscape and Wildlife Conservation. Dabbert, S., A. Dubgaard, L.
Slangen, M. Whitby. Oxon, UK, CAB International.
Date of Reference:
1998
Record's Status:

Study Area and Human Population Characteristics
Country:
Denmark
Country's state of development:
High income
State/Province:
National
Location:
National
Availability of Substitutes and Substitute Sites:
All Danish forests considered
Study Population Characteristics:
Permanent residents in Denmark within the age group 15-76

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Forests
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Forest recreation
Extent of Environmental Change:
Aim is to undertake multipurpose afforestation projects in urban fringe areas, where outdoor
recreation and landscape amenity play a major role.
Environmental Stressor:
Resource extraction
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Specific Environmental Stressor:
Over-exploitation and agricultural expansion led to less than 3-4% forested area in Denmark by
the beginning of the nineteenth century. By 1950 forest cover had increased to about 10% of the
country's total area due to tree planting on semi-natural areas (still low in comparison with other
European countries). In the 1980's, an afforestation plan was formulated in which the objective
was an annual afforestation of agricultural land of 5000 ha (where the State is intended to afforest
about half of the target area). However, the scope has recently changed, with greater emphasis on
multipurpose afforestation projects in urban fringe areas. However the costs associated with this
are significantly higher due to competing land use options, requiring a cost-benefits analysis of the
contemplated initiatives.
Source of Stressor:

Study Methods
Type of Study:
Primary
Survey/Study Information:
The Danish Civil Register was used to send a mail questionnaire to 2895 random individuals
during a one-year period. An introductory letter explained the relevance of the survey for forest
management, and a self-addressed return envelope was enclosed. 2424 questionnaires were
returned, of which 159 had failed to answer the CV question (this is an item non-response rate of
6.6%). The payment vehicle was formulated as a lump-sum for unlimited admission to all Danish
forests for an individual for a 1 year period (annual pass). 798 (32.9%) of the returned
questionnaires were protest responses.  All bids (4) exceeding 2000 Danish crowns (DKK) were
removed, as were some other outliers. The reduced sample included 1420 respondents (i.e. 49.1%
of the individuals on the mailing list, or 58.6% of the questionnaires returned).  The sample does
not differ significantly from the general population with respect to the most important
determinants of WTP (i.e. region of residence, gender, age, occupation, and income).
Available Study Information:
WTP question, tables
Year of Data:
1993-1994
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open ended
Valuation Equation/Function information:
With protest zeros and outliers removed the overall mean WTP was 128 DKK (median =
100DKK) for a pass giving unlimited access to all Danish forests during a 1 year period.

Estimated Values
Estimated (Service Flow) Values:
Mean WTP of the trimmed sample was used as the relevant welfare measure and aggregate
benefits from access to forest recreation were calculated by multiplying mean WTP for an annual
pass with the entire Danish population in the age cohorts included in the survey (i.e. people of 15-
76 years). Given the population of about 4 million, this yields an estimate of the aggregate annual
benefits of about 500 million DKK.  If children under 15 years (0.9 million) and people over 76
(0.3 millions) are 'admitted' at half price, the estimated aggregate annual benefits increase to about
600 million DKK.
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Abstract and Alternative Language Summaries
Abstract:
The CV survey was the first attempt in Denmark to estimate the recreational benefits from the
entire forest area.  The results indicate that the mean WTP for an annual pass providing unlimited
access to all Danish forests is 128 DKK. Multiplying this by the Danish population yields an
aggregate benefit estimate of about 500 million DKK per year. This is likely to be a lower bound
estimate of aggregate WTP as an open-ended format question was used in the CV survey.
Tentatively estimated, the social opportunity costs of providing the present level of recreational
services equal 100 million DKK per year. This yields a simple benefit-cost ratio of about 5. To
illustrate the order of magnitude, gross factor income in the Danish forestry sector is in the order
of 1.1 billion DKK. With about 0.5 million ha of forest in Denmark, social net benefits from
recreation amount to about 1000 DKK/ha annually.
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10. Denmark: valuing recreation benefits from the Mols Bjerge area, Denmark
(Dubgaard, 1994)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Conference paper & chapter in book
Authors:
Dubgaard, A.
Title:
Valuing Recreation Benefits from the Mols Bjerge Area, Denmark
Source of Study:
Dubgaard, A., I. Bateman, and M. Merlo (eds) Economic Valuation of Benefits from
Countryside Stewardship, Proceedings of a workshop organised by the Commission of
the European Communities Directorate General for Agriculture, 7-8 June 1993,
Brussels, Wissenshaftsverlag Vauk Kiel KG.
Date of Reference:
1994
Record's Status:

Study Area and Human Population Characteristics
Country:
Denmark
Country's state of development:
High income
State/Province:
East Jutland
Location:
Mols Bjerge comprising some 2500 ha of cropland, extensive grassland and woodland. It is one of
the hilliest areas in Denmark and is under conservation and preservation orders with public access
to practically the entire area.
Availability of Substitutes and Substitute Sites:
Survey included the visitors to the area only. No other site was mentioned.
Study Population Characteristics:
In 1994, there were 165,000 visits to the area per ear. Taking account of the visitation pattern, it
was calculated that these visits were made by about 106,000 different individuals.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: landscape
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-exhaustive use
Specific Environmental Goods and Services and Environmental Asset:
Public access to area for walking, viewing scenery and picnicking.
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Extent of Environmental Change:
WTP for continued access to the area, which offers a semi-cultural landscape managed for
recreational and amenity purposes.
Environmental Stressor:
n/a
Specific Environmental Stressor:
 n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
The survey constructed a hypothetical market for access to the Mols Bjerge area in the form of the
introduction of an entrance fee instead of the existing free access. The respondents were then
asked to state their maximum WTP for unlimited access during a one-year period. The survey
instrument was a self-fill questionnaire handed out to all visitors passing selected interview points
in the area. A map of the area was presented on the front page of the questionnaire. The format
and wording of the questionnaire were piloted in the area using a sample of 70 respondents. The
main survey was carried out on 20 days (between April 1991 and March 1992) selected to be
representative of the changing visitation pattern throughout a one-year period. Approximately 84%
of those visitors approached agreed to participate in the survey, providing the total of some 3,300
respondents. About 4.7% of returns were not usable because of item non-response to the WTP
questions. One fifth of the respondents answering one or more of the valuation questions stated a
zero bid and most of these can be considered as 'protest bids'.  Two elicitation permits were
employed:

1. an open-ended question in which respondents were given the opportunity to freely state their
WTP and

2. a dichotomous choice questions in which respondents were asked if they would pay some
specified amount for the access permit. One of the following ten bids was presented to each
respondent: DKK 10, 20, 30, 50, 75, 100, 150, 200, 300 and 500.

Available Study Information:
WTP question, tables
Year of Data:
1992
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open-ended and dichotomous choice
Valuation Equation/Function information:
The determinants of WTP included distance to the site, visitation rate, environmental attitude, and
a number of socio-economic and demographic characteristics such as income, education and age.
These latter characteristics did not vary significantly between the open-ended and dichotomous
choice samples. However, a number of visit variables did differ significantly, in particular
visitation rate, percentage of first time visitors and point of departure.

The only variable found to be significant was visitation rate where a positive correlation was
found between WTP (for annual pass) and the number of visits the respondent would make per
year. It is important to note that the selection rule applied in the survey results in a non-random
sample where respondents are included with a probability proportional to their visit frequency.
Consequently, visitors with high visitation rates, and generally higher WTP, are over-represented
in the samples of respondents. To adjust for this sampling bias, mean WTP values have been
calculated for visit frequency groups and the average WTP values presented for the overall
samples are weighted averages of the frequency group estimates.
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Estimated Values
Estimated (Service Flow) Values:

Table 1: WTP per annual pass and per visitor day for access to Mols Bjerge (DKK, 1992)
Visits
frequency
category

Mean WTP per respondent for
annual pass Total visits** Mean WTP per visit per day*

Visits per year
per respondent

open-ended
sample

dichotomous
choice sample

No of visits per
year

open-ended
sample

dichotomous
choice sample

1 34 58 78,400 34 58
2-3 44 88 48,800 21 42
4-6 60 117 14,500 13 26
7-12 99 147 12,400 10 14
13-360 111 176 11,200 4 6
Whole sample 38 68 165,300 24 44
Notes:
 *: weighted sample values (weighing based on visitation pattern in whole representative sample)
**: estimate based on visitation pattern in representative sample
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The study estimates the social net benefits of providing recreational opportunities in the Mols
Bjerge, an area of outstanding natural beauty in Denmark. The pastoral character of this landscape
is maintained through extensive grazing. However, in most cases such agriculture requires support
to attain profitability. A contingent valuation study was undertaken to estimate WTP for access to
the area. This indicated an aggregate recreational use value of 4-7 million DKK per year for the
2,500 ha area (1600-2900 DKK/ha/year). After deducting landscape maintenance costs this
finding indicates a social net benefit from recreational use ranging from 800 to 2500 DKK/ha/year
which exceeds intensive agricultural or forestry rental values in the area (using a 5% discount
rate). This entry summarises the contingent valuation component of the study.
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11. Sweden: the value of investing in wetlands for nitrogen abatement (Gren, 1995)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Gren, I-M.
Title:
The Value of Investing in Wetlands for Nitrogen Abatement
Source of Study:
European Review of Agricultural Economics 22 157-172
Date of Reference:
1995
Record's Status:

Study Area and Human Population Characteristics
Country:
Sweden
Country's state of development:
High income
State/Province:
Gotland
Location:
Gotland
Availability of Substitutes and Substitute Sites:
The model takes account of the fact that investment in wetlands is only one potential use of economic resources, and
that alternative uses are available. It also accounts for the fact that wetlands are only one component of the
determinants of welfare. The model considers Gotland alone and so does not account for the fact that substitute
investment and consumption possibilities might exist outside the region. The study uses the results of a contingent
valuation exercise in which respondents were reminded of their budget constraints, but not of alternative ways of
avoiding health risks associated with nitrates in water.
Study Population Characteristics:
The study population is the population of Gotland. In 1990, about 25% of the gross regional
product was accounted for by agriculture, to the value of about 2 billion SEK, or 40,000
SEK/citizen, implying a population of around 50,000.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Wetlands
Man made environment/
infrastructure:
Water general: Drinking water

Groundwater
Animals:
Plants:
Micro-organisms:
Human: Human health
General Type of Environmental Goods and Services Valued:
Extractive uses (opportunity cost of land use), ecological functions (nitrogen abatement, water
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buffering, habitat provision), and human health (impact of nitrates in drinking water)
Specific Environmental Goods and Services and Environmental Asset:
The model estimates the value of wetland restoration in Gotland, in terms of its impact on drinking
water quality (and hence human health), the generation of secondary benefits (habitat provision,
nitrogen abatement), and regional income, and compares this with similar values for investment in
sewage treatment plants and reduced fertiliser use in agriculture.
Extent of Environmental Change:
Information provided on baseline conditions is as follows. Nitrate content in Gotland groundwater
is given as 40mg/l, and above 100mg/l in some cases. Average application of nitrogen fertiliser is
given as 100kgN/ha/year. Nitrogen abatement capacity of restored wetlands is assumed to be
215kgN/ha in the first year, rising to 500kgN/ha after ten years. The model estimates the marginal
value of changes in nitrate abatement from the current level.
Environmental Stressor:
Toxic substance
Specific Environmental Stressor:
Leaching of nitrogen from drainage of peat bogs and agricultural application of nitrogen fertiliser
and manure.
Source of Stressor:
Land-uncontrolled

Study Methods
Type of Study:
 Secondary
Survey/Study Information:
This study is based on a model used to produce the conditions for maximising economic welfare
by choosing the appropriate levels of nitrate abatement through wetland restoration, sewage
treatment works construction, or changing agricultural practices. Data are then collected from
various existing sources to enter into the equations which define the first-order conditions. In this
way, estimates of the marginal costs and benefits of alternative ways of reducing nitrates are
derived.
Available Study Information:
Dose-response relationships, tables.
Year of Data:
Gross regional product data are given for 1990. Insufficient information is provided to give years
for other data used.
Economic Measure:
Other
Valuation Technique:
The study employs a combination of actual market pricing, replacement costs and contingent
valuation (open-ended).
Valuation Equation/Function information:
The study constructs a model which describes the level of welfare as a function of consumption,
drinking water quality and environmental services. The model maximises utility and the value of
wetlands and investment in water treatment, subject to various production constraints. These
constraints cover water quality, wetland restoration, nitrogen purification by sewage-treatment
plants, a budget constraint, the production of an aggregate consumption good, and the total amount
of labour and land. This model is solved to produce first-order conditions which are then
populated with data transferred from existing sources. An estimate of the health benefits of
reducing nitrates in drinking water in Sweden derived from a contingent valuation study was used
to provide values for drinking water quality improvements. A study of the replacement costs of
providing the ecological functions of wetlands was used to provide values for the secondary
benefits of wetland restoration. A hydrological model is used to relate changes in nitrogen loads
due to each of the possible measures to groundwater quality. Impacts on economic output are
estimated via a constructed input-output model covering vegetable production, animal production,
food, other manufacturing, and services. The total result is the calculation of the value of marginal
investment in wetlands, in sewage treatment works capacity, and of a marginal reduction in
farmers’ use of nitrogen.
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Estimated Values
Estimated (Service Flow) Values:
The results presented in the table are interpreted as the value of a marginal increase today in either of the three
nitrogen-abatement measures. The results are expressed in SEK/kg nitrogen abatement. The year to which the
results relate is not stated explicitly, but application to the year 1993 is implied in the text. The marginal cost of
investing in nitrogen abatement in sewage treatement plants is reported as SEK 50-150/kg N. The marginal annual
cost for investment in wetlands in Gotland is reported as the best alaternative use of the land, given as SEK 2000/ha,
giving a discounted marginal cost of SEK 93/kg N. The benefit/cost ratio for wetlands is therefore reported as 3.7,
and 0.4-1.1 for sewage treatment plants.

Table 1: Marginal values of nitrogen abatement, (1993 SEK/kg N)

Income effects Water quality Secondary
benefits Total

Wetlands
restoration 2 200 147 349

Sewage
treatment plants 28 54 82

Agriculture 2.7 2.7
Discount Rate:
2% for investment in sewage treatment works, 3% for discounting future utility

Abstract and Alternative Language Summaries
Abstract:
This paper calculates the value of marginal investment in wetlands for nitrogen purification. An inter-
temporal model is constructed, in which the objective function includes the consumption of market
goods, water quality and other environmental services provided by wetlands. This function is
maximised subject to various production constraints. These constraints cover water quality, wetland
restoration, nitrogen purification by sewage-treatment plants, a budget constraint, the production of an
aggregate consumption good, and the total amount of labour and land. This model is solved to produce
first-order conditions which are then populated with data transferred from existing sources. The results
are interpreted as the value of a marginal increase today in either of the three possible nitrogen-
abatement measures – wetlands restoration, sewage treatment works investment or reduced nitrogen
fertiliser use in agriculture. Wetlands restoration is found to be four-times more valuable than
investment in sewage treatment works. This is partly explained by the secondary benefits of wetlands
which account for about 40% of wetlands’ value. The benefit-cost ratios for investment in wetlands
restoration and sewage treatment works are estimated as 3.7 and 0.4-1.1 respectively.
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12. UK: choice modelling approaches: a superior alternative for environmental
valuation? (Hanley et al, 2002)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Hanley, N., S. Mourato., R. Wright.
Title:
Choice Modelling Approaches: A Superior Alternative for Environmental Valuation?
Source of Study:
Journal of Economic Surveys, Vol. 15, No. 3, pp. 433-460
Date of Reference:
2001
Record's Status:

Study Area and Human Population Characteristics
Country:
United Kingdom
Country's state of development:
High income
State/Province:
Scotland
Location:
Northern Highlands, Creag Meagaidh, Ben Navis, Glen Coe, Isle of Arran, Arrochar, the Cullins
of Skye, and the Cairngorms
Availability of Substitutes and Substitute Sites:

Study Population Characteristics:
The sampling frame was provided through a list of climbing club members in Scotland.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Open spaces (mountains)
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Rock climbing
Extent of Environmental Change:
Respondents were presented with eight different rock-climbing sites with different attributes and
levels. These were: Quality of climb (0, 1, 2, 3); length of climb (50, 100, 200, 300 metres);
approach time from road to base of climb (0.5, 1, 2, 3 hrs); scenic quality (very, scenic, not scenic,
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not at all); crowding (yes/ no); and travel distance from home (30, 70, 110, 160, 200, 250 miles).
Environmental Stressor:

Specific Environmental Stressor:

Source of Stressor:

Study Methods
Type of Study:
Primary
Survey/Study Information:
A random sample of addresses was selected and a mail questionnaire was implemented. A
donation of £2 was promised to the John Muir Trust (to conserve wilderness areas in Scotland) as
a response incentive. Additional questionnaires were administered at climbing walls in Edinburgh,
Glasgow and Falkirk, resulting in a total sample of 267 useable responses.
Available Study Information:
Ranking questions, tables
Year of Data:
2000
Economic Measure:
Willingness to pay
Valuation Technique:
Choice modelling
Valuation Equation/Function information:
Individuals were asked questions relating to their total trips in the last year to each of the eight
areas; to score each area in terms of the six attributes used (see above); to complete a number of
choice experiments ranging from four to eight choice pairs; to provide a ranking of attributes in
the summer and winter; to provide information on spending related to rock-climbing, as well as
climbing abilities and experience, and socio-economic characteristics. The conditional logit model
was used to analyse the survey data (see table 1 for results).

Estimated Values
Estimated (Service Flow) Values:
Assuming a linear utility function, the implicit price of any attribute can be calculated by dividing
the parameter estimate for that attribute by the parameter estimate on the price term. Based on the
estimate for the travel cost parameter, the average consumers' surplus per trip across all trips in the
choice set was calculated as £31.15.

Table 1: Choice Experiment Estimates (UK£, 2000)
Attribute Coefficient Correct sign? t-Statistic
Length of climb 0.00395 Yes 7.25
Approach time -0.00671 Yes -7.36
Quality of climb 0.637 Yes 13.72
Crowding at route -0.618 Yes -11.85
Scenic quality of route 0.591 Yes 11.83
Travel cost -0.0321 Yes -9.5
ASC1 1.723 ? 6.83
ASC2 0.3458 ? 4.501
Notes: The distance term (i.e. travel distance from home: 30, 70, 110, 160, 200, and 250 miles)
was converted into a travel cost before estimation, by multiplying the distance by 2 (for return
journey), and by 10p for cost per mile, to allow comparison with the revealed preference data and
to allow estimation of welfare measures.  Alternative specific constants (ASCs) were included in
the estimation to reflect the differences in utilities for each alternative relative to the base.
Discount Rate:
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Abstract and Alternative Language Summaries
Abstract:
The paper examines some popular 'choice modelling' (CM) approaches to environmental
valuation, which can be considered as alternatives to more familiar valuation techniques based on
stated preferences such as the contingent valuation (CV) method. An application to the demand for
rock climbing in Scotland is provided as an example, where individuals are presented with a series
of alternatives, differing in terms of attributes and levels, and are asked to choose their most
preferred (i.e. a choice experiment approach). Once the parameter estimates are obtained, a WTP
compensating variation welfare measure is derived for each attribute. Results show that the
average consumer surplus per trip across all trips in the choice set was calculated as £31.15.
Generally, choice experiments are said to be better than CV in measuring the marginal value of
changes in various environmental characteristics because they do so in a less costly and
cumbersome manner. The main disadvantage of the CM approaches lies with the cognitive
difficulty associated with multiple complex choices or rankings between bundles with many
attributes and levels.
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13. UK and Italy: Evaluating Non-Users willingness to pay for the implementation of
a proposed national parks program in Amazonia: a UK/Italian contingent valuation
study (Horton et al, 2002)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Working paper
Authors:
Horton, B., G. Colarullo, I. Bateman and C. Peres
Title:
Evaluating Non-Users willingness to pay for the implementation of a proposed national
parks program in Amazonia: a UK/Italian contingent valuation study
Source of Study:
CSERGE Working Paper ECM 02-01
Date of Reference:
2002
Record's Status:

Study Area and Human Population Characteristics
Country:
UK and Italy
Country's state of development:
High income
State/Province:
Norwich (UK) and Lazio, Lombardy, Abruzzo and Tuscany (Italy)
Location:
not reported.
Availability of Substitutes and Substitute Sites:
Not examined.
Study Population Characteristics:
 Levels of income and education of respondents were significantly higher than the national
average in both countries. Average annual net household income was 30% higher than the national
average in the UK, and some 25% higher in Italy. 20% of the UK sample and 27% of the Italian
sample had a university education.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Rainforest
Man made environment/
infrastructure:
Water general:
Animals: Biodiversity
Plants: Biodiversity
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Passive uses
Specific Environmental Goods and Services and Environmental Asset:
The non-use value of Brazilian Amazonia
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Extent of Environmental Change:
Implementation of a programme of national parks to protect 5% or 20% of Brazilian Amazonia.
Environmental Stressor: n/a
Specific Environmental Stressor: n/a
Source of Stressor: n/a

Study Methods
Type of Study:
 original
Survey/Study Information:
A total of 407 interviews were conducted in the UK and Italy during July and August 1999. A
further 35 people refused to participate in the interview process. Respondents were selected at
random and interviews were conducted face to face, mainly in parks and gardens.
The survey was pre-tested and piloted. The questionnaire was divided into six sections. The first
two asked questions regarding perceptions of and attitudes towards environmental issues in
general, and rainforests and biodiversity in particular. The third section presented respondents with
information specifying the details of the area in Amazonia to be protected. Respondents were then
asked how much they would be WTP each year to ensure the implementation of two national
parks programs, one covering 5% of Amazonia and the other 20%, half the sample starting with
5% and the other half with 20%. The payment vehicle was an EU-wide tax. At the end of the
interview respondents were allowed to revise their bids. The fourth section elicited respondents’
opinions and beliefs about the proposals they had been asked to value and about environmental
issues generally. The fifth section examined socio-demographic characteristics. And the last
section recorded the circumstances of the interview.

Available Study Information:
maps, questionnaire, tables
Year of Data:
1999
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation – payment ladder
Valuation Equation/Function information:
The combined bids were regressed against a number of socio-economic and attitudinal variables.
Full and best OLS models were used as well as full and best Tobit models. The constant in each
case is highly significant which the authors believe points to a moral satisfaction element in
responses and evidence that respondents experienced considerable uncertainty in answering and
resorted to a roughly common conception of a socially acceptable level of payment.

Estimated Values
Estimated (Service Flow) Values:
 Including, as zeros, those respondents who refused the payment principle, the WTP question
elicited a whole sample mean of £29.83 per annum for the 5% scheme and £39.16 for the 20%
scheme. Table 1 decomposes these bids between the UK and Italy and between those who were
asked to value the 5% scheme first and those who were asked about the 20% scheme first. Three
bids were treated as outliers and excluded from the analysis as they represented excessively high
amounts given the income of the individuals.

Table 1: Mean WTP per annum (£, 1999) per household for each subsample
UK Italy COMBINED
Part-whole Whole-part Part-whole Whole-part Part-whole Whole-part
5% 20% 20% 5% 5% 20% 20% 5% 5% 20% 20% 5%

Mean 12.94 20.65 24.23 18.16 49.54 61.36 40.41 29.63 31.67 41.49 31.18 23.10
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95%
confidence
interval

9.57
–
16.31

14.77
–
26.53

16.46
–
31.99

11.92
–
24.41

40.54
–
58.54

49.93
–
72.79

30.96
–
49.85

21.88
–
37.39

26.22
–
37.13

34.45
–
48.52

25.13
–
37.24

18.20
–
28.00

Standard
deviation

17.25 30.10 41.08 33.04 47.17 59.93 43.23 35.53 40.18 51.82 42.67 34.51

Median 10.00 10.00 10.00 8.00 33.33 50.00 25.00 16.67 16.67 25.00 15.00 10.00
N 103 103 110 110 108 108 83 83 211 211 193 193

Abstract and Alternative Language Summaries
Abstract:
This paper reports the results of a contingent valuation survey conducted in the UK and Italy
eliciting non-use values of residents for the funding of a proposed national parks program in
Brazilian Amazonia. A main focus of the survey was the wealth of biodiversity in the region
proposed for protection and the services provided by such areas. Taking both countries together,
respondents were willing to pay, on average, £29.83 per household per annum to fund the
implementation of a protection scheme covering 5% of Brazilian Amazonia and £39.16 to fund a
20% scheme. Aggregated across households, an annual fund to conserve %% of Brazilian
Anazonia as national parks could yield around £0.6 billion in the UK and a similar amount in
Italy. The results suggest that initiatives such as international financial transfers from wealthy
developed countries to support the protection of threatened areas of global significance could
attract widespread support in those countries.
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14. Finland: the value of national parks or the price of recreation services?
(Huhtala, 2002)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Working paper
Authors:
Huhtala, A
Title:
The value of national parks or the price of recreation services? – An economic analysis
of non-market benefits of outdoor recreation
Source of Study:
National Institute of Economic Research, Stockholm, Sweden
Date of Reference:
February 2002
Record's Status:

Study Area and Human Population Characteristics
Country:
Finland
Country's state of development:
High income
State/Province:
National coverage
Location:
National coverage
Availability of Substitutes and Substitute Sites:

Study Population Characteristics:
Finnish adult population

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Open spaces
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses (ecotourism, nature-related sports); passive uses (existence values, bequest
values, option values.
Specific Environmental Goods and Services and Environmental Asset:
Recreational use of national parks in Finland
Extent of Environmental Change:
The baseline is the current provision of national park services in Finland. The study considers
willingness to pay for that level of provision through a hypothecated tax or a system of park fees.
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Environmental Stressor:
n/a
Specific Environmental Stressor:
 n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
A sample of the Finnish adult population is derived from a continuous national survey based on
census data. The results reported here are a subset of a larger study. The survey was administered
by mail to 2,912 individuals who had indicated their willingness to complete the questionnaire in a
prior telephone interview. 1,871 questionnaires were returned (64%). The questionnaire included
questions on respondents’ existing use of national parks for recreation, their willingness to pay for
existing provision of national parks, their motivations for being willing or not to pay, and their
socio-economic status. Park fees and a hypothecated tax were the two payment vehicles used.
Available Study Information:
Maps, scenario descriptions
Year of Data:
2000
Economic Measure:
Willingness to pay, equivalent surplus, equivalent variation
Valuation Technique:
Contingent valuation – payment card
Valuation Equation/Function information:
A logit model was used to explain the probability that a respondent was prepared to pay a positive
amount. This model included individual characteristics (age, income, sex, number of children),
and dummies representing the payment vehicle and whether the respondent currently visited
national parks for recreation. A tobit model was then used to estimate willingness to pay, in
recognition of the fact that data generated by payments cards are censored. This was applied to the
whole sample. Socio-economic variables, and dummies relating to the payment vehicle and use of
national parks were included in the estimated equation.

Estimated Values
Estimated (Service Flow) Values:
616 out of 1871 respondents (33%) expressed zero willingness to pay. This rose to 42% with a tax
payment vehicle, and fell to 28% with a fee payment vehicle. 34% of existing park users expressed
zero willingness to pay incresed taxes, and 24% were unwilling to pay park fees. Higher income
individuals were more likely to be willing to pay. Mean willingness to pay approximately FIM111
per person per year for national park recreation facilities. Median willingness to pay FIM47 per
person per year. The mean estimate translates into a willingness to pay of FIM444 million per year
for the whole Finnish population aged 15-74. 60% of those willing to pay said the motivation was
based on bequest and existence values. Only 12% cited option values, and only 7% said it was so
they personally could use national parks. Of those unwilling to pay anything, 40% of those
presented with the tax payment vehicle said taxes were already too high, and 20% said they could
not afford to pay more tax. 6% of non-payers presented with the fees payment vehicle said they
could not afford a fee, 25% said they would use alternative (unpriced) sites. 1US$=6.7FIM (April
2002)
Discount Rate:
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Abstract and Alternative Language Summaries
Abstract:
This paper presents the results of a contingent valuation study of the value of recreation services
provided by national parks in Finland. 2,912 respondents were recruited by telephone through an
ongoing Finnish national, census-based survey. 1,871 questionnaires were returned by mail.
Respondents were asked their willingness to pay an increase in tax or for a park entry pass to fund
the current level of provision of national parks. Value elicitation was via a payment card. They
were also asked motivational, socio-economic and activity questions. 33% of respondents were
unwilling to pay anything. A logit regression was estimated to explain the probability that a given
respondent was willing to pay a positive amount. Respondents were more likely to be unwilling to
pay anything if they were asked to pay higher taxes. A Tobit regression was performed to estimate
willingness to pay. Median willingness to pay was estimated at 47FIM per year. Mean willingness
to pay was estimated at 111FIM per year. This latter figure translates into 444 million FIM per
year for the Finnish population aged 15-74. Reported motivation for being willing to pay was
altruism (60%).
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15. Greece: integrating stakeholder analysis in non-market valuation of
environmental assets (Kontogianni et al, 2001)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Kontogianni, A., M. Skourtos.,  I. Langford.,  I. Bateman., S. Georgiou.
Title:
Integrating Stakeholder Analysis in Non-market Valuation of Environmental Assets
Source of Study:
Ecological Economics 37 pp. 123-138
Date of Reference:
2001
Record’s Status:

Study Area and Human Population Characteristics
Country:
Greece
Country’s state of development:
Upper middle income
State/Province:
Island of Lesvos
Location:
Kalloni Bay
Availability of Substitutes and Substitute Sites:

Study Population Characteristics:
The sample consisted of residents near the Kalloni area and visitors either on day trips or holidays

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Wetlands
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Kalloni wetland
Extent of Environmental Change:
To avoid some degree of loss of wetlands using four scenarios:
Scenario A: an increase in wetland area and tourist accommodation, 12 new bird species, modest
decrease in agricultural land;
Scenario B: more than half of wetland is drained for housing, hotels/ holiday homes, agricultural
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land unchanged, loss of 78 bird species and habitat area;
Scenario C: modest reduction in agricultural land used to double the built area, wetland area
unchanged though loss of 9 bird species. Housing and tourist accommodation increase; and
Status quo: Maintenance of status quo involves reversing incremental damage to wetland by
rubbish tipping, encroachment and illegal sand removal, with establishment of protected areas.
Land use attributes remain at 1998 levels.
Environmental Stressor:
Congestion/crowding, infrastructure development
Specific Environmental Stressor:
Wetland degradation is caused by increased population requirements and plans for new housing
developments, as well as tourist development. Proposals have been made for the establishment of
specific Zones of Land Use Control for the Kalloni bay, which include targets for controlling
urban development, and designation of areas as ‘ecologically sensitive areas’. The study was
undertaken in light of these management initiatives.
Source of Stressor:
land controlled

Study Methods
Type of Study:
Primary
Survey/Study Information:
Personal interviews were conducted between July-September 1998, using a random selection
procedure at a variety of locations in the Kalloni Bay area. Total sample of 914 respondents was
obtained of which 52% were residents of the Kalloni area and 38% were visitors either on day
trips or holidays. Four scenarios (including the status quo) of wetland protection were presented to
the respondents, which they were asked to rate on a Likert –type scale. A ‘payment principle’
question was then used to elicit whether respondents were willing to pay at all to finance their
preferred scenario option. If ‘Yes’, respondents were asked to state the maximum they would be
willing to pay every 3 months for the next two years (payment vehicle was an increase in water
bills). Information on socio-economic characteristics was also obtained.
Available Study Information:
Scenarios description/classification schemes, tables
Year of Data:
1998
Economic Measure:
Willingness to pay
Valuation Technique:
Stated preference technique: contingent valuation,  open-ended
Valuation Equation/Function information:
Purpose of study is to examine the relative values calculated for each scenario, and to explore the
explanatory factors that determine WTP amounts in each of the four scenarios.

Estimated Values
Estimated (Service Flow) Values:
The highest individual WTP was for scenario A. An analysis of variance (ANOVA) finds that one
cannot reject the null hypothesis that the four scenario population means are equal. However, the
Kruskal-Wallis non-parametric test indicates that the null hypothesis of identical population
medians can be rejected (χ2 = 16.3 with 3 degrees of freedom, P= 0.0001). Natural logarithms of
these bid amounts were then used as response variables for each scenario (table 2 for results) to
examine which factors contributed to the WTP amount.
Table 1: Summary of Payment Principle and WTP responses (Greek Drs, 1998)

Status quo A B C
Payment principle (% ‘Yes’) 53.8 77.6 41.9 57
Mean WTP 6054 10,041 6166 9630
(95% confidence intervals) 3367-8741 8511-11571 -793-13127 5690-13571
Median WTP 3000 5000 1000 3000
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Sample size considering each
scenario 91 643 43 136

Table 2: Multiple regression analysis for WTP amounts

Status quo A B C
Issues considered important
Environmental Protection +
Bird Habitat --
Economic Recession -
Living
Resident of Kalloni (port) ++
Resident of Kalloni (town) ++
Visitor for holiday/recreation ---
Reasons for 'Yes' response
For development of local economy -
In favour of wetland conservation + + +
In favour of enhancing nat. env. ++
Other
Perceived state of Kalloni as good +
Perceived state of Kalloni as bad -
More than 6 years education +
Income +++
Notes: +/- = P< 0.05;   ++/-- = P< 0.01; +++/--- = P< 0.001

Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The study employs a mixed methodological approach to investigate economic values placed on a
wetland surrounding Kalloni Bay on the island of Lesvos, Greece. The questionnaire survey of
local people and visitors to the area included a rating exercise of four possible development
scenarios. Each individual was then asked their willingness to participate in payment for their
chosen scenario, and if the response was positive, they were asked the amount they were willing to
pay. The highest WTP was for scenario A, followed by scenario C, then the status quo, and finally
scenario B. The explanatory factors that determine the WTP amount in each of the four scenarios
were then examined. For scenario A for example, higher WTP was associated with higher levels
of education, income, and interest in wetland conservation. WTP was negatively associated with
interest in the local economy and with visiting the area for recreation or holidays. Results for WTP
for scenario B should be interpreted with care as only 15 people responded positively as being
willing to participate in its funding.
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16. Austria: valuing riverside wetlands: the case of the Donau-Auen National Park
(Kosz, 1996)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Kosz, M.
Title:
Valuing Riverside Wetlands: The Case of the 'Donau-Auen' National Park
Source of Study:
Ecological Economics 16, pp. 109-127
Date of Reference:
1996
Record's Status:

Study Area and Human Population Characteristics
Country:
Austria
Country's state of development:
High income
State/Province:
Vienna
Location:
Donau-Auen National Park
Availability of Substitutes and Substitute Sites:
Not examined
Study Population Characteristics:
A sample of 962 Austrians were chosen by a random-quota procedure; the sample of respondents
corresponded to a representative sample concerning the socio-economic characteristics of the
Austrian population 14 years of age and older.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Wetlands/National Park
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses, passive uses
Specific Environmental Goods and Services and Environmental Asset:
Existence, bequest, option values of riverside wetlands
Extent of Environmental Change:
Respondents are presented with alternative development projects for the wetlands area. These are
the establishment of a national park in all available areas (11,500 ha) including private property,
with measures taken to avoid further river bed erosion; construction of a hydroelectric power
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station which would leave 9,700 ha of remaining upstream areas; and the construction of a power
station that would leave only 2,700 ha of wetlands undisturbed.
Environmental Stressor:
Infrastructure development
Specific Environmental Stressor:
Construction of hydroelectric power stations, either near Wolfsthal or Wildungsmauer
Source of Stressor:
land controlled

Study Methods
Type of Study:
Primary
Survey/Study Information:
962 randomly selected individuals were personally interviewed by the Austrian opinion and
market research institute, 'Fessel and GfK'. Information was obtained on preferences of
respondents for the national park with and without the use of energy potential (i.e. hydroelectric
power stations), WTP entrance fees, and their motives for payment. 572 individuals indicated they
would prefer the national park without the use of energy potential. Of these, 50.2% were willing to
pay a contribution to assure the establishment of the park, whereas 49.8% refused payment. The
CV question was formulated as an open-ended question where the payment vehicle was an
earmarked tax.
Available Study Information:
WTP question, tables
Year of Data:
1993
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open ended
Valuation Equation/Function information:
Mean and median values of WTP for three different development scenarios of the Donau-Auen
national park.

Estimated Values
Estimated (Service Flow) Values:
WTP for the 3 variants of the national park are listed in table 1. Determinants of WTP are listed in
table 2. Using the conservative estimate of average annual WTP per Austrian (over the age of 14)
of 329.25 ATS, multiplying by the Austrian population (over the age of 14), and discounting at a
rate of 2% over an infinite time horizon yields an estimated present value of non-use benefits of
109.5bn ATS. Respondents were also asked to divide their WTP into three categories: existence
values, bequest values and option values, of which the respective percentages were: 50.84%,
37.24%, and 11.29% respectively.

Table 1: WTP values for 3 variants of a Donau-Auen national park (1993 ATS per person)

WTP

(standard deviation)
[median WTP]

WTP including zero
responses
(standard deviation)
[median WTP]

National Park over an area of 11,500 ha
919.80
(1,594.63)
[500.00]

329.25
(1,050.32)
[100.00]

Hydroelectric power station (Wolfsthal-
Bratislava) incl. national park over an
area of 9,700 ha

694.90
(1,308.35)
[300.00]

122.21
(607.96)
[0.00]
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Hydroelectric power station
(Wildungmauer) incl. national park
over an area of 2,700 ha

689.85
(1,426.19)
[200.00]

69.63
(496.62)
[0.00]

Table 2: Linear regression model with WTP as dependent variable
β-Coefficient t-Statistics

Future
1=plans to visit park 92.7261 1.736
0= otherwise
Profession
1= employed 127.0091 2.757
0=otherwise
Children
1= living w/ child 127.4029 2.439
0=otherwise
Visit
 1=area already visited 63.9864 1.446
 0=otherwise
Education
Class mean of education time 19.8861 1.866
Eastwest
 1=eastern Austria 98.0001 2.342
 0=otherwise
Nature
 1= strong preference 23.7543 0.354
 0=otherwise
Personal Income ATS 0.0049 1.650
Age -3.5301 -2.682
Industry 39.6526 0.925
Constant -55.7453 -0.390

Adj. R2 (df) 0.21533 (11)
F-Statistics 9.00575
Notes: n = 572
Discount Rate: 2%

Abstract and Alternative Language Summaries
Abstract:
The study examines the costs and benefits of different proposed projects of the Donau-Auen
wetlands east of Vienna. These include the establishment of an internationally recognised national
park and the construction of hydroelectric power stations. A CV study was undertaken to estimate
the WTP for wetlands in an unchanged natural state.
The results from the cost-benefit analysis (based on anthropocentric use values) indicated that the
Wildungsmauer power station has the highest present value (37.7 million ATS), followed by the
Wolfsthal station (16.5 million), and then the establishment of the national park (11.5 million).
However, only 20% of the estimated WTP for the national park is needed to make the net present
value (i.e. including non-use benefits) of the national park project equal to that of the
Wildungsmauer hydroelectric power project. They conclude that the protection of natural goods,
such as wetlands, in a natural state might be more efficient from an economic viewpoint than
development projects.
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17. Sweden: a non-parametric approach to the estimation of welfare measures in
discrete response valuation studies (Kristroem, 1990)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Kristroem, B.
Title:
A Non-Parametric Approach to the Estimation of Welfare Measures in Discrete Response
Valuation Studies
Source of Study:
Land Economics, 66 (2), 135-139
Date of Reference:
1990
Record's Status:

Study Area and Human Population Characteristics
Country:
Sweden
Country's state of development:
High income
State/Province:
various
Location:
Eleven forest sites across Sweden
Availability of Substitutes and Substitute Sites:
Not examined
Study Population Characteristics:
N/A

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Forests
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses (and passive uses?)
Specific Environmental Goods and Services and Environmental Asset:
Preservation of 11 virgin forests in Sweden
Extent of Environmental Change:
No change
Environmental Stressor:
n/a
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Specific Environmental Stressor:
 n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
A sample of 900 Swedes were sent a questionnaire in the spring of 1987 that contained questions
regarding the preservation of 11 virgin forests in Sweden. 67% of the participants returned the
questionnaire. The sample was split into 10 sub-samples, each receiving a different bid for
preserving the eleven sites. See table 1 for the bid-vectors, the proportion of yes-answers at each
bid, and the distribution-free estimates of the probability for acceptance.
Available Study Information:
Scenarios description/classification schemes, tables
Year of Data:
1987
Economic Measure:
Willingness to pay
Valuation Technique:
Stated preference technique: contingent valuation - single bounded dichotomous choice
Valuation Equation/Function information:
 Using a non-parametric approach, the author obtains the empirical survival function and
approximates the mean of the WTP by the area under this curve.

Estimated Values
Estimated (Service Flow) Values:
The estimated WTP using this approach is 2,500 SEK. This method is compared with the parametric
approach proposed by Bishop and Heberlain (1979) which yields an estimated WTP of 2,372 SEK.

Table 1: Proportion of yes-answers and the estimates of the probability for acceptance (SEK, 1987)

A (Bid) Proportion Yes Prob (Yes)
100 51/60 0.85
400 29/52 0.56
700 33/60 0.55
1,000 31/57 0.54
1,500 25/64 0.39
2,000 16/56 0.34
2,500 21/53 0.34
3,000 16/53 0.32
5,000 21/62 0.32
7,000 5/45 0.11

Abstract and Alternative Language Summaries
Abstract:
The purpose of the article is to introduce a non-parametric estimator suitable for discrete response
valuation experiments. The author applies this approach to study the value of preserving a specific
set of virgin forests in Sweden, and compares the methodology with three other parametric
estimation techniques.  The non-parametric method yields an estimated willingness to pay of
2,500 SEK which is similar to the results of the parametric Bishop and Heberlain (1979) method
which was 2,372 SEK. The integrals of the other two parametric approaches do not converge
hence no results are available.
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18. Italy: the economic value of wildlife (game and non-game): two CVM case
studies from north-eastern Italy (1: game) (Marangon and Rosato, 1998)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in Book
Authors:
Marangon, F., and P. Rosato.
Title:
The Economic Value of Wildlife (game and non-game): Two CVM case studies from
North-Eastern Italy.
Source of Study:
Environmental Resource Valuation: Application of the Contingent Valuation Method in
Italy, ed Bishop, R., and D. Romano. Kluwer Academic Publishers, Dordrecht, the
Netherlands
Date of Reference:
1998
Record's Status:

Study Area and Human Population Characteristics
Country:
Italy
Country's state of development:
High income
State/Province:
Belluno
Location:
Three communal reserves: Lentiai, Limanan, in the pre-Alps and Livinallongo del Col di Lana on
the border with Alto Adige in the Dolomites
Availability of Substitutes and Substitute Sites:

Study Population Characteristics:
The average age of the sample of hunters is relatively high at 48 years. The majority of hunters of
Lentiai and Limana are workmen and pensioners, whilst the majority of hunters of Livinallango
are tradesmen and operators in the tourist sector.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general:
Animals: Wildlife (game)
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Extractive uses (game hunting)
Specific Environmental Goods and Services and Environmental Asset:
Hunting as a recreational activity
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Extent of Environmental Change:
All hunters affiliated to the reserve were asked their willingness to pay an extra annual
membership fee to be able to continue hunting.
Environmental Stressor:
n/a
Specific Environmental Stressor:
n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
All hunters enrolled in the three reserves (Lentiai 47, Limanan 57, and Livinallongo 49) were
asked their willingness to pay an extra annual membership fee to be able to continue hunting.
Information was obtained on socio-economic characteristics of the individuals, as well as their
motivations for hunting. These included factors such as escape from daily life and physical
activity, interest in nature, training and using hunting dogs, and the continuation of family
tradition. The study evaluates the economic costs sustained each year by the hunter  (i.e.
government taxes, reserve membership fee, ammunition, clothing, dog maintenance), and then
calculates the economic value of the net utility perceived with hunting by subtracting the
membership fee actually paid from the total WTP for reserve membership. Estimates of total WTP
are obtained via the bidding game technique.
Available Study Information:
Scenarios description / classification schemes, tables
Year of Data:
1998
Economic Measure:
Willingness to pay
Valuation Technique:
Stated preference technique: contingent valuation - iterative bidding
Valuation Equation/Function information:
Estimates of annual net willingness-to-pay by reserve (in thousands ITL) were obtained, along
with information on the number of chamois slaughtered, the use of pointer dogs, income, and the
year of first inscription to the reserve. The inverse demand functions were subsequently estimated,
interpolating the natural logarithm of the individual net WTP with the cumulated frequency of the
hunters on each reserve. The linear, semi-log, and double-log functional forms were tested for
each, indicating that the semi-log was most suitable for Lentiai and Livinallongo, and the double
log for Limana. These functions also presented the least heteroscedasticity problems.

Estimated Values
Estimated (Service Flow) Values:
Table 1 reports the annual willingness-to-pay for a membership fee to be able to continue hunting
in each of the three reserves. The average WTP in Livinallongo is approximately three times
higher than in Lentiai and Limana, which is attributable to the higher number of ungulates
slaughtered per hunter (particularly chamois) in that particular reserve.
On the basis of the estimated functions, the total surplus of hunters at the different reserves was
calculated, integrating the truncated demand function from 1 to the total number of hunters. The
surplus attributed to the Lentiai reserve is a little more than one third of the value of the
Livinallongo and Limana reserves (see table 2).
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Table 1: Net Willingness to pay by reserve (thousands ITL, 1998)

Number of
Observations

Average
Willingness-to-
Pay

Minimum Maximum

Lentiai 47 262 65 775
Limana 57 397 120 2400
Livinallongo 49 814 200 1567

Table 2: Equivalent surpluses by reserve and by function type (thousands ITL, 1998)
Reserve Total Surplus

Linear Semi-log Log-Log

Lentiai 11,542
0.841

12,632
0.977

13,256
0.870

Limana 18,855
0.411

29,164
0.796

33,825
0.973

Livinallongo 29,178
0.883

35,935
0.929

37,696
0.736

Notes: Adj. R2 in bold

Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The purpose of the contingent valuation study was to evaluate hunting as a recreational activity.
This allows the importance of game management operations to be established which in turn, is
closely linked with the quality of the natural environment and wildlife management. The study
involves three communal reserves in the Belluno province: Lentiai, Limana, and Livinallongo
which were chosen for the possibility of studying different hunting situations: that of high altitude
(Livinallongo), mainly of chamois, and that of lower altitude areas (Lentiai and Limana) , where
hare and bird hunting prevails. Net WTP varied substantially between the high and low altitude
reserves, due to the difference in the number of ungulates slaughtered per hunter. Specifically, the
average annual WTP to be able to continue hunting was 262000, 397000 and 814000 ITL for
Lentiai, Limana, and Livinallongo respectively. WTP was higher in Limana due to the higher
benefits derived from hunting woodcock with the help of dogs.
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19. Italy: the economic value of wildlife (game and non-game): two CVM case
studies from north-eastern Italy (2: non-game) (Marangon and Rosato, 1998)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in Book
Authors:
Marangon F, and P. Rosato.
Title:
The Economic Value of Wildlife (game and non-game): Two CVM case studies from
North-Eastern Italy.
Source of Study:
Environmental Resource Valuation: Application of the Contingent Valuation Method in
Italy, ed Bishop, R., and C. Romano. Kluwer Academic Publishers, Dordrecht, the
Netherlands
Date of Reference:
1998
Record's Status:

Study Area and Human Population Characteristics
Country:
Italy
Country's state of development:

State/Province:
North eastern Italy
Location:
Regional nature reserve in Fruili-Venezia Giulia
Availability of Substitutes and Substitute Sites:
Not examined.
Study Population Characteristics:
The questionnaire was facilitated during a course for teachers, although it was also attended by
other categories of people interested in the subject of wildlife protection.  The majority of the
interviewees come from the province of Pordenone (88%), followed by Udine (1.6%), and Venice,
Trieste, and Treviso (1% each). 8.6% of individuals did not respond to this question. 191
individuals were interviewed, 46 of which were not teachers and included self-employed
individuals (particularly in the field of environment), as well as students, pensioners and the
unemployed. Average profile of the 'representative individual' of the group is a 40 year old female
teacher with a good education (diploma or degree), with cultural and nature interests, and
belonging to a family unit whose total annual income is between ITL 20-40 million.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general:
Animals: Wildlife (non-game)
Plants:
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Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Brown bear watching
Extent of Environmental Change:
Re-population of bears in a specific regional natural park
Environmental Stressor:
n/a
Specific Environmental Stressor:
n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
191 personal interviews conducted of which 125 quantitative replies were received. 4 responses
were protest replies (zero bids) and were removed, leaving 121 (63.4%) observations. An open
ended format question was used to elicit the amount individuals would be willing to pay to
introduce the Brown bear into the natural park. Individuals were asked to select a payment vehicle
from 4 options.
Available Study Information:
Scenarios description/classification schemes, tables
Year of Data:
1995?
Economic Measure:
Willingness to pay
Valuation Technique:
Stated preference technique: contingent valuation -  open ended
Valuation Equation/Function information:
Estimation of annual willingness to pay to introduce bears into the Parco delle Prealpi Carniche,
Italy. Estimation of the inverse demand functions was undertaken by interpolating WTP with the
cumulative frequency of the subjects (PAG) with the propensity to destine the different amounts of
money for the environmental action of introducing a given number of brown bears into the
regional nature reserve. Four different functional forms were used in estimating the demand.
These were the linear, double-log, semi-log on WTP, and semi-log on PAG. The semi-log on
WTP functional form resulted in an adjusted R2 value of 0.92, whereas the adjusted R2 value for
the double log was 0.91.

Estimated Values
Estimated (Service Flow) Values:
The reported WTP values range from ITL 10,000 to ITL 2 million, with an average of ITL
189,100. This average includes the response of 4 individuals who claimed 0 WTP for the
introduction of bears. Assuming these were protest replies, their elimination results in an average
WTP of ITL 195,400. The estimates of the annual total and average benefit values obtained were
ITL 23.1 million and ITL 191,100 for the semi-log on WTP, and ITL 32 million and ITL 265,300
for the double log.
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Abstract and Alternative Language Summaries
Abstract:
The purpose of the contingent valuation study was to elicit the WTP to have the brown bear re-
introduced into the Parco delle Prealpi Carniche. A total of 191 individuals were interviewed
during a teacher training course. They were asked in an open ended format, what they would be
willing to contribute annually towards the introduction of some bears into the park. The mean
WTP was ITL 189,100, and the mode and median were ITL 100,000. The total and average
benefits of introducing the bears into the park were estimated from the demand functions and
varied between ITL 23.1-32 million and ITL 191,000-265,300 respectively, depending on the
functional form used.
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20. Portugal: Using factor analysis to identify consumer preferences for the
protection of a natural area in Portugal (Nunes, 2002)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Paulo Nunes
Title:
Using factor analysis to identify consumer preferences for the protection of a natural
area in Portugal.
Source of Study:
European Journal of Operational Research 140 p. 499-516
Date of Reference:
2002
Record's Status:

Study Area and Human Population Characteristics
Country:
Portugal
Country's state of development:

State/Province:

Location:
Southwest coast of Portugal
Availability of Substitutes and Substitute Sites:
Not reported
Study Population Characteristics:
 National survey with a sample size of 1678

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Wilderness and recreational

areas
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
The Parque Natural Alentejano e Costa Vicentina or Alentejo Natural Park
Specific Environmental Goods and Services and Environmental Asset:
Non-extractive uses
Extent of Environmental Change:
Preventing tourism development in the wilderness and recreational areas
Environmental Stressor:
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Infrastructure

Specific Environmental Stressor:
 Tourism development and the potential for further employment opportunities
Source of Stressor:
land controlled

Study Methods
Type of Study:
 Primary
Survey/Study Information:
The questionnaires followed the guidelines of the National Oceanic and Atmospheric
Administration panel, including the use of focus groups, field pre-testing and one-to-one
interviews. The survey department of the Portugese Catholic University executed a national
survey by visiting 3,597 households. 21% of these were not reachable as no-one answered the
door. A total of 1,678 completed surveys were returned. Respondents were asked whether they
were WTP a given survey-stated amount that varied randomly. A follow-up valuation question
was included. The payment vehicle used was a voluntary contribution to a national fund that is
exclusively allocated to the protection of the Park.
Available Study Information:

Year of Data:
Fall 1997
Economic Measure:
Willingness to Pay
Valuation Technique:
Contingent valuation -bidding card, double dichotomous choice
Valuation Equation/Function information:
Maximisation of the likelihood function for the double-bounded WTP data.

Estimated Values
Estimated (Service Flow) Values:
 The mean WTP estimated for the wilderness area and the recreational area protection programs
are 9,800 and 7,600 Portuguese escudos, which correspond to  49 and 38 Euros respectively (see
Table 2). To obtain estimates of the welfare losses associated with the commercial development of
the Park, the mean WTP is multiplied by the total number of Portuguese households (3,016,303).
This indicates that the losses associated with commercial development of the RA is estimated to be
approximately 114 million Euro. In addition the welfare loss of the Portuguese households
associated with the commercial development of the WA of the Park is 148 million Euro. For a
lower bound of welfare valuation, it is assumed that the percentage of the households that did not
respond to the survey had zero WTP. In this case, the loss associated with the commercial
development of the RA and the WA is 68 and 89 million Euro respectively.

Table 1: Economic Valuation Results
Protection programs
Wilderness area Recreational area
Estimate Standard error Estimate Standard error

Motivations
Use 0.091 0.12 0.291* 0.13
Warm glow 0.536* 0.14 0.448* 0.12
Existence 0.438* 0.12 0.254* 0.14
Area
Rural 0.390 0.33 -1.04* 0.37
Urban 0.148 0.23 0.336 0.21
Age
20s 0.710 0.48 1.403* 0.50
30s 0.956* 0.49 1.447* 0.46
40s 0.279 0.48 0.885* 0.44
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50s 0.242 0.41 0.954* 0.41
70s -0.388 0.47 0.034 0.45
Occupation
Executives 0.891 0.68 -0.964 0.63
Scientists 0.330 0.58 -0.341 0.59
Technicians -0.006 0.50 -0.736 0.48
Administrative 0.729 0.50 -0.751 0.46
Sales services -0.899* 0.51 -0.496 0.46
Farmers/fishers 0.242 0.72 -01.09 0.77
Craftspeople 0.295 0.47 -0.615 0.46
Assembly work -1.045* 0.61 0.081 0.59
Unskilled 0.020 0.66 -0.723 0.61
Housekeepers -0.295 0.45 -0.790* 0.45
Work-students -1.683* 0.87 -0.305 0.77
Education
Primary (freq.) 0.057 0.62 0.201 0.60
Primary 1.045* 0.52 0.318 0.47
Secondary low 1.262* 0.51 0.171 0.45
Secondary high 0.963* 0.53 -0.087 0.44
University 1.000* 0.45 -0.000 0.54

Intercept 6.589 0.66 6.899 0.62
Net income 0.157* 0.09 0.291* 0.10
Household -0.124 0.11 -0.082 0.09
Protest -1.790* 0.31 -2.021* 0.32

Log-normal
location 7.918 0.092 7.710 0.094

Log-normal
scale 1.598 0.096 1.577 0.100

Table 2: Estimated mean WTP for the WA and RA programs
WA RA
Point estimate 90% CI Point estimate 90% CI

Mean 9,800 6,700-14,600 7,600 5,200-11,700
Median 2,700 2,400-3,200 2,200 1,900-2,600

Notes: * = Significant at 10% level

Discount Rate:

Abstract and Alternative Language Summaries
Abstract: The study focuses on the application of factor analysis with valuation data obtained by
a contingent valuation survey to identify consumer preferences for the protection of a natural area
in Portugal, namely the Parque Natural Alentejano e Costa Vicentina. The mean WTP estimated
for the wilderness area and the recreational area protection programs are 9,800 and 7,600
Portuguese escudos, which correspond to  49 and 38 Euros respectively. The welfare loss of the
Portuguese households associated with the commercial development of the RA is estimated to be
approximately 114 (68) million Euro. In addition the welfare loss of the Portuguese households
associated with the commercial development of the WA of the Park is  148 (89) million Euro.
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21. Finland: using choice experiments to value Natura 2000 nature conservation
programmes in Finland (Pouta et al, 2001)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Working paper
Authors:
Pouta, E., M Rekola, C-Z Li, J Kuuluvainen, O Tahvonen
Title:
Using choice experiments to value Natura 2000 nature conservation programs in Finland
Source of Study:
Department of Economics, University of Dalarna, Sweden
Date of Reference:
January 2001
Record's Status:

Study Area and Human Population Characteristics
Country:
Finland
Country's state of development:
High income
State/Province:
National coverage
Location:
National coverage
Availability of Substitutes and Substitute Sites:
No information provided on whether substitutes are accounted for
Study Population Characteristics:
Study population is total Finnish adult population. Average household income stated as
approximately 163,000 FIM/year.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Wetlands - Open Spaces
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Extractive uses (recreation), non-extractive uses, ecological function, passive uses
Specific Environmental Goods and Services and Environmental Asset:
Protection of natural habitat for flora and fauna
Extent of Environmental Change:
Baseline is the definition of Natura 2000 sites in Finland, equal to 95% of existing conservation
areas, plus 114,000 hectares of newly protected land and 376,000 hectares of newly protected
waters. Changes to be valued are 3% decrease, 3% increase, 6% increase, 9% increase in area to
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be protected as part of Natura 2000.
Environmental Stressor:
Resource extraction (forestry)
Specific Environmental Stressor:
Forestry
Source of Stressor:
land controlled

Study Methods
Type of Study:
 Primary
Survey/Study Information:
This study concerns a choice experiment which formed part of a larger national survey of 4000
Finns aged 18 to 70- selected randomly from the census register. Questionnaires were
administered by mail, and took the form of an 8 page booklet with a cover letter and a prepaid
return envelope. 1600 choice experiment questionnaires were mailed out, and 708 were returned
(44% return rate). These generated 562 useable observations. The first mailing was in November
1997, followed by a reminder postcard but no repeat questionnaires. Information provided
included a table which summarised the areas to be protected, the biotopes to be protected, and the
cost of the various alternatives in terms of a change in annual income tax. Cost changes considered
were (-60 FIM (60 FIM reduction), 0, 60 FIM increase, 120 FIM increase, 180 FIM increase), (-
170, 0, 170, 340, 510), (-280, 0, 280, 560, 840), and (-400, 0, 400, 800, 1200). Two scenarios for
implementing the changes were proposed: a ‘bureaucratic planning process’ (effectively the
existing EC Directive process), and a ‘participatory planning process’ whereby the proposed
changes were said to be an initial starting point for negotiation with the Finnish population.
Questions also included those relating to attitude, motivation and socio-economic status.
Available Study Information:
Tables, figures, questions used
Year of Data:
1997
Economic Measure:
Willingness to pay, willingness to accept
Valuation Technique:
Choice experiment
Valuation Equation/Function information:
Gauss software was used to maximise a likelihood function which included variables related to the
planning procedure assumed, income, age, attitude to the proposed policy, attitude to nature
conservation and involvement in nature-based activities, and a scale parameter to test whether the
valuation structure was nested. The parameters estimated through this process were then used to
define a survival function for the probability that an average household would accept a
preservation program at different costs. This function was then used to derive estimates of
willingness to pay and willingness to accept.

Estimated Values
Estimated (Service Flow) Values:
The ‘nested’ variable was significantly different from zero, indicating that respondents seemed to
be deciding first whether they were in favour of the status quo or a decrease or increase from it,
and then to choose what preservation level. The marginal value of an increase in conservation
above 3% is estimated as zero. It is argued that the programs with different levels of increase in
protection can therefore be regarded as close substitutes. Results suggest a preference for the
participatory planning process over the bureaucratic one. Younger respondents appear willing to
pay more than older ones. Other variables have the expected sign. Survival curves suggest, for a
3% increase in conservation, 44% would be in support at zero cost. This indicates a zero median
willingness to pay, although total willingness to pay for a 3% increase exceeds total willingness to
accept, indicating mean willingness to pay greater than zero. Only 8% would be in support of
decreased conservation at zero cost. Average willingness to pay for an increase in conservation is
estimated at 782 FIM, while average willingness to accept a decrease in conservation is estimated
at 3422 FIM. 1US$ = 6.79 FIM (April 2002).
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Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
This study concerns the implementation of the European Union’s Natura 2000 Network in
Finland. A mail questionnaire was used to gather information on respondents’ preferences for
increases or decreases from the proposed level of conservation. 1600 questionnaires were mailed,
generating 582 useable observations. The question format was a stated choice between the existing
conservation proposal and percentage increases and decreases at different cost. An increase in
conservation of up to 9% was found to have no higher value than an increase of 3%. Willingness
to pay for a 3% increase was found to be 782 FIM, and willingness to accept a 3% decrease 3422
FIM. Median willingness to pay for the increase was zero. Age was found to have a negative
effect on willingness to pay. Respondents preferred a participatory rather than bureaucratic
planning process.
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22. Spain: The value of spaces of natural interest in Spain. An application of the
Contingent Valuation and Travel Cost Methods (Riera, Descalzi and Ruiz)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Riera, P., C. Descalzi, and A. Ruiz
Title:
The value of spaces of natural interest in Spain. An application of the Contingent
Valuation and Travel Cost Methods
Source of Study:
Revista Española de Economía, “Número Monográfico sobre Recursos Naturales y
Medio Ambiente”
Date of Reference:
1995
Record's Status:

Study Area and Human Population Characteristics
Country:
Spain
Country's state of development:
High income
State/Province:
Catalonia
Location:
El Pla de Boavi, area of Pallars del Sobirá,  District of Leida
Availability of Substitutes and Substitute Sites:
Not available
Study Population Characteristics:
Not available

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Forests
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Recreational use
Extent of Environmental Change:
To keep constant the quality of the environmental asset
Environmental Stressor:
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n/a
Specific Environmental Stressor:
 n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
A survey was carried out by the University Autonomous of Barcelona (UAB) at the recreational
site. A random sample of 300 people was interviewed. For the Travel cost method, consumer
surplus was calculated drawing 4 different zones considering an equi-distant return journey of 150
km between each zone.  The travel cost “perceived” by the respondents and expressed in the
questionnaire was considered instead of the real cost (costs calculated from economic
information). Two unitary travel costs were obtained: a 10 pts/km comprising the maintenance and
petrol expenses and an opportunity cost of ¼ of the average salary and a 15 pts/km comprising
also the car depreciation and a ¾of the average salary.

Contingent Valuation questions were included in the same questionnaire where the maximum
willingness to pay for an entrance fee was asked. The sample was divided into 4 sub-samples. A
starting payment of 200 pesetas and 3000 pesetas were given to two different sub-samples. The
average of the results of both sub-samples was used as a starting payment for 2 groups of 100
people. With this procedure, the starting payment bias problem was tackled. 83 observations were
rejected as they were considered as protest responses.

Available Study Information:
Questionnaire
Year of Data:
1993
Economic Measure:
Consumer surplus
Valuation Technique:
Travel Cost, Contingent Valuation
Valuation Equation/Function information:
Not reported.

Estimated Values
Estimated (Service Flow) Values:
Travel cost results: The consumer surplus for a 10 pts/ km was 1394 pesetas per visitor while for 15 pts/km the
consumer surplus was 2090 pesetas, current prices 1993.
Contingent Valuation results: Using the mean, the consumer surplus was calculated in 1082 pesetas (1993, current
prices). The interval is between 875 and 1279 pesetas with a confidence level of 95%.

Abstract and Alternative Language Summaries
Abstract:
This article presents an application of TCM and CVM to value an area of natural interest in the
Catalan Pyrenees and offers a comparison of the results from both methods. Theoretically, one
could expect to find CV values to be larger than TC values, since the former also accounts for
option values. However, the results of the Spanish application show otherwise. Other recent
studies suggest the same results. The paper also deals with some other aspects present in the
international debate on the use of valuation methods for non-market goods.
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23. Spain: Mass tourism and the demand for protected natural areas: A travel cost
approach (Reira Font, 2000)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
A. R. Font
Title:
Mass tourism and the demand for protected natural areas: A travel cost approach
Source of Study:
Journal of Environmental Economics and Management, 39, p. 97-116
Date of Reference:
2000
Record's Status:

Study Area and Human Population Characteristics
Country:
Spain
Country's state of development:
High income
State/Province:
Mallorca
Location:
Mallorca
Availability of Substitutes and Substitute Sites:
Yes, this was taken into account.
Study Population Characteristics:
 The study sample consisted of individual tourists over the age of 18. The sample was stratified by
source country according to the parameters of tourist visits published in official statistics.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Protected natural areas
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive
Specific Environmental Goods and Services and Environmental Asset:
Protected natural areas
Extent of Environmental Change:
Elimination of site
Environmental Stressor:



Populating EVRI: 40 European valuation studies

eftec 74 28 June 2002

Development/ infrastructure
Specific Environmental Stressor:
 Development pressure for tourism
Source of Stressor:
Land -controlled

Study Methods
Type of Study:
 Primary
Survey/Study Information:
After an initial pilot survey, the final surveys were conducted by personal interviews at the
departure area of the airport, thereby targeting tourists who had and had not visited the natural
areas. The random route procedure was chosen for sampling, and the interview process was
conducted during May-September, 1997, i.e., middle and high tourist season. The total number of
surveys administered was 1,842 of which 37 were eliminated due to inconsistencies and
incomplete information responses. The total number of useable questionnaires was 1,805, and the
response rate was 97%.
Available Study Information:
Tables
Year of Data:
1997
Economic Measure:
Compensating variation
Valuation Technique:
Revealed preference, travel cost method
Valuation Equation/Function information:
A tourist i that has decided to participate in outdoor recreation will face a set of J mutually
exclusive natural areas (1, 2, 3, …J) and the utility of each is a linear function of a constant term
α, a set of environmental attributes z, such as travel cost to each site, presence of a bar, restaurant,
parking, level of environmental impact, etc; and individual socio-economic characteristics w, such
as personal income, age, sex, educational level, occupation or profession; plus a random
component ε. The utility of tourist i during period t if s/he chooses to visit area j is given by
vjti = αj + z'ji β + wi'γ + εjti. In practice vjti is not observed but one can observe a dummy variable yjti
resulting from a binomial process. One can define the probability that area j is chosen which gives
the multinomial logit model. This model is extended to include the option of not participating (i.e.
to visit the site). A value for compensating variation for a given change is obtained that is
necessary to leave the individual indifferent between the initial attributes structure and the new
structure. The compensating variation for the entire seasons obtained by multiplying the
compensating variation per choice occasion by the number of choice occasions.

Estimated Values
Estimated (Service Flow) Values:
 The results in table 2 show the compensating variation necessary for each of the 10 sites. The
average is approximately 8,696.5 pesetas per tourist per choice period. If the median is chosen as a
reference instead, the population median for a 95% confidence interval falls between 4,933.8 and
5,603.6 pesetas. Multiplying the lower bound by the average compensating variation for the
4,660,100 tourists who visited Mallorca during the study period, an estimate of 22.992 billion
pesetas for the removal of these 10 areas is obtained. This reflects an estimate of how much all the
tourists in Mallorca would have paid for the option of being able to visit these sites during 1997.
Assuming that the tourist behaviour during the study period reflects that of all of the tourists who
visited Mallorca over the year, the annualized value of 30.21 billion pesetas is obtained.
Table 1: Estimation of model
Variable Coefficient t-ratio
Constant 3.570604 57.293
Travel cost -0.000411 -23.061
Sun and sand 2.495694 24.712
Bar -1.511628 -20.719
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Bathroom -7.072306 -20.164
Tree coverage 3.185150 12.404
Recreational surface are 0.33035 20.451
Naturalness -
artificiality 0.513476 7.707

Environmental impact -0.769383 -12.967
Accessibility -0.520742 -10.776
Parking 3.933696 25.492
Boat tours 1.537713 12.349
Public transportation -3.377126 -23.586
Income -0.000102 -14.062
Age -0.006053 -3.527
Educational level -0.290466 -8.121
German nationality -1.088023 -14.616
British nationality 0.453997 4.830
Other nationality -0.512859 -6.754
Employed -0.801784 -6.951
Retired -0.792516 -5.253
Student -1.070364 -7.126
Notes: The estimated coefficients are all significant at the 1% level. The log of the likelihood
function is -7532.3515
Table 2: Mean, median, and standard deviation of the compensating variation for the elimination of
one of these areas (Pesetas, 1997)
Natural area CV TCV
La Victoria
Mean 25.8548 243.3330
Std. deviation 26.9865 307.0474
Median 17.6851 146.6330
S'Albufera
Mean 34.3886 323.7704
Std. deviation 36.7063 413.7864
Median 23.47431 194.3355
Cala Agulla
Mean 142.0639 1334.7618
Std. deviation 180.2634 1887.3935
Median 88.6230 740.4186
Mondrago
Mean 16.8700 157.7947
Std. deviation 17.7618 194.4789
Median 11.2593 96.7772
Es Trenc-Salobrar de
Campos
Mean 181.7676 1693.3809
Std. deviation 181.7028 2001.0561
Median 121.7654 1084.4711
Sa Calobra
Mean 150.4457 1418.6125
Std. deviation 105.4545 1871.2652
Median 105.3141 891.4338
Formentor
Mean 333.6379 3193.7111
Std. deviation 364.6617 4126.8830
Median 231.8441 1916.3020
Cala Figuera
Mean 15.3755 142.2997
Std. deviation 16.4050 175.3117
Median 9.9174 85.1378
Punta de n'Amer
Mean 9.1925 86.4940
Std. deviation 10.5278 113.2729
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Median 5.8847 50.1455
Cap de Ses Salines
Mean 10.9644 102.4331
Std. deviation 11.2664 125.5015
Median 7.2155 63.1235
Notes:

Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
English
 The study presents an application of the travel cost method to valuing environmental attributes in
tourist destinations. The good considered was a group of natural areas in Mallorca that are visited
by international tourists on holiday. The amount that all the tourists in Mallorca would have paid
for the option of being able to visit these 10 sites during 1997 is estimated at 22.992 billion
pesetas. Assuming that the tourist behaviour during the study period reflects that of all of the
tourists who visited Mallorca over the year, the annualized value of 30.21 billion pesetas is
obtained.
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24. UK and Republic of Ireland: valuing the recreational benefits from the creation
of nature reserves in Irish Forests (Scarpa et al, 2000)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Scarpa, R., S. Chilton., G. Hutchinson.,  J. Buongiorno,
Title:
Valuing the Recreational Benefits from the Creation of Nature Reserves in Irish Forests
Source of Study:
Ecological Economics 33 pp237-250
Date of Reference:
2000
Record's Status:

Study Area and Human Population Characteristics
Country:
United Kingdom and Republic of Ireland
Country's state of development:
High income
State/Province:
13 forests in Northern Ireland and 13 forests in the Republic of Ireland
Location:
Tollymore, Castlewellan, Hillsborough, Gosford, Belvoir, Glenariff, Florencecourt, Lough Navar,
Castlearchdale (Northern Ireland), Lough Key, Hazelwood, Dun a Dee, John Kennedy, Avondale,
Glendalough (Republic of Ireland).
Availability of Substitutes and Substitute Sites:
Not examined.
Study Population Characteristics:
9400 visitors to forest sites.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Forests
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Effect of creating nature reserves on the recreational value of woodlands
Extent of Environmental Change:
Creation of nature reserves in all Irish forests currently without one
Environmental Stressor:
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n/a
Specific Environmental Stressor:
 n/a
Source of Stressor:
N/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
On-site person-to-person interviews were conducted on 9400 visitors in 26 sites. Non-response
rate < 10%. Total usable observations: 8371. Information was obtained on socio-economic
characteristics including age, sex, household income, means of transport to forest and other. Only
household income was statistically significant in determining WTP, and was combined with data
on site attributes including the presence of a nature reserve, total area, site congestion, percentage
of old trees, and of conifers, broadleaves and larch (see Table 1).
Available Study Information:
WTP question, tables
Year of Data:
1992
Economic Measure:
Willingness to pay
Valuation Technique:
Stated preference technique: contingent valuation - single and double-bounded dichotomous
choice
Valuation Equation/Function information:
Observable component of utility from visit defined by visitor's income net of the proposed access
charge, vector of forest specific attributes and vector of socio-economic variables. The maximum
likelihood equation is estimated to derive estimates of expected WTP. Single- and double-bound
parameter estimates were obtained by maximizing the log-likelihood functions. In both models the
presence of a nature reserve had a significant positive effect on the visitors’ WTP for the
recreational experience. The models are then applied to estimate the WTP distributions for each
forest site as well as their mean and medians. The effects on the welfare of visitors from a policy
that establishes new nature reserves in each forest currently without one are predicted.

Estimated Values
Estimated (Service Flow) Values:
The total welfare change for the set of forests investigated exceeds £570,000 per year. A
capitalization at a conservative discount rate of 3% gives a present value of approximately £19
million.

Table 1: Parameters of probability of willingness to pay function

Single bounded
lnL = -0.4799

Double
bounded
LnL = -1.1267

Constant 9.752 0.276*** 10.6333 0.221***
Forest area 0.018 0.007** 0.016 0.005***
Congestion -0.358 0.029*** -0.358 0.023***
Nature Reserve 0.581 0.067*** 0.465 0.065***
Old trees 0.0007 0.0015 0.0025 0.001**
Coverage
Conifers 0.054 0.019*** 0.057 0.017***
Broadleaves 0.129 0.017*** 0.113 0.014***
Larches 0.205 0.034*** 0.130 0.028***
Income bracket 0.082 0.016*** 0.101 0.013***
Bid -2.217 0.048*** -2.416 0.038***
Notes: ***, **,  significant at 1% and 5% level, respectively, for 8371 observations.
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Table 2: Predicted welfare changes due to the introduction of a NR, for the population of
visitors at each site (£ sterling per year)
Northern
Ireland Forests
Tollymore 58186 Drum Manor 7109
Castlewellan 40790 Gortin Glen 11081
Hillsborough 110310 Ballypatrick 5656
Gosford 15743 Somerset 2743
Republic of
Ireland forests
Lough Key 76515 Dun a Ree 22950 Farran 15950
Hazelwood 45510 Currachase 25150 Guaghan Barra 9150
Dun a Dee 40610 Cratloe 10434 Killykeen 9198
John Kennedy 40291 Douneraile 22284

Notes: These are likely to be lower bound estimates of the true changes in social welfare
associated with the creation of nature reserves, as they do not include other values of nature reserve
creation such as increased property values in the forest's vicinity or existence value for habitat
protection.
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
Data from a large-scale contingent valuation study are used to investigate the effects of forest
attributes on willingness to pay for forest recreation in Ireland. The presence of a nature reserve in
the forest is found to significantly increase the visitor's WTP. A random utility model is used to
estimate the welfare change associated with the creation of nature reserves in all the Irish forests
currently without one. The annual impact on visitor's economic welfare of new nature reserves
approaches half a million pounds per annum, exclusive of non-recreational values.
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25. Italy: valuing bird watching in a Mediterranean Wetland (Signorello, 1998)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in Book
Authors:
Signorello, G.
Title:
Valuing Bird Watching in a Mediterranean Wetland
Source of Study:
Environmental Resource Valuation: Applications of the Contingent Valuation Method in
Italy.  Bishop, R., and Romano, D. (eds) Kluwer Academic Publishers, Dordrecht, the
Netherlands
Date of Reference:
1998
Record's Status:

Study Area and Human Population Characteristics
Country:
Italy
Country's state of development:
High income
State/Province:
South-eastern coast of Sicily
Location:
Vendicari, Mediterranean wetland (1,450 ha)
Availability of Substitutes and Substitute Sites:

Study Population Characteristics:
Adult birdwatchers (over the age of 18) at the site.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Wetlands
Man made environment/
infrastructure:
Water general:
Animals: Birds
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Bird watching
Extent of Environmental Change:
The study is designed to obtain a measure of recreational use values of Vendicari, a Mediterranean
wetland of recognised international importance. Only benefits accruing to birdwatchers are
evaluated, who are asked whether they would be willing to pay a fee per visit to continue entering
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the Vendicari as they usually do.
Environmental Stressor:
n/a
Specific Environmental Stressor:
 n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
On-site, personal interviews were conducted with 300 adult birdwatchers over autumn 1993 and
spring 1994. The questionnaire was pre-tested and refined using a small pilot sample. For the pilot,
an open ended CV survey was conducted so as to obtain information to design the bid vectors in
the final survey. The payment vehicle was an entrance fee for each visit. A final sample of 293
surveys were successfully completed and used to estimate the benefits derived from bird watching.
With the double-bounded dichotomous choice format, individuals were asked whether they are
WTP an amount x per visit to go to the site. If the respondent answers yes, the question is
followed up by the same question replacing the first amount x with a second higher amount, y, or z
amount smaller if the initial response was no.
Available Study Information:
Scenario descriptions, tables
Year of Data:
1994
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - double-bounded dichotomous choice
Valuation Equation/Function information:
To estimate the benefits of bird watching in Vendicari, the mean WTP estimates were expanded to
the population of birdwatchers and over time.

Estimated Values
Estimated (Service Flow) Values:
Using Turnbull lower-bound means, a conservative estimate of annual benefits accruing to
birdwatchers in Vedicari ranges from 231,680,000 to 274,400,00 Lire. The annual benefits per
hectare varies from 159,780 to 189,241 Lire. Assuming a social time rate of preference of 6% and
constancy over time, the present value of Vendiraci for birdwatching ranges from 3,195,585 to
3,784,628 Lire per hectare.

Abstract and Alternative Language Summaries
Abstract:
The study describes the application of a CV study to value the non-market benefits associated with
the use of Mediterranean wetlands for bird watching. The study gives estimates that are
comparable to those estimated in other studies, and suggest that the wetlands under investigation
provided relevant benefits, much larger than those associated with many conventional market
activities. Specifically, a conservative estimate of annual benefits accruing to birdwatchers in
Vendicari ranges from 231,680,000 to 274,400,00 Lire. The annual benefits per hectare varies
from 159,780 to 189,241 Lire. Assuming a social time rate of preference of 6% and constancy
over time, the present value of Vendiraci for birdwatching ranges from 3,195,585 to 3,784,628
Lire per hectare.
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26. Finland: Economic valuation of urban forest benefits in Finland (Tyrvainen,
2001)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
L. Tyrvainen
Title:
Economic valuation of urban forest benefits in Finland
Source of Study:
Journal of Environmental Management, 62 p. 75-92
Date of Reference:
2001
Record's Status:

Study Area and Human Population Characteristics
Country:
Finland
Country's state of development:
High income
State/Province:

Location:
Joensuu and Salo
Availability of Substitutes and Substitute Sites:
Several sites considered
Study Population Characteristics:
 Joensuu and Salo are both medium-sized towns in Finland but with different supplies of urban
forests. Joensuu is a town of 48,000 inhabitants in North Karelia, eastern Finland. Green areas
represent 34% of the town area. The dominant tree species on 69% of the forest areas is Scots
pine. Salo is a town of 23,000 inhabitants in south-western Finland. Salo has considerably less
urban forests than Joensuu. In 1996, the green spaces covered 17.3% (356 ha) of the planned town
area. The majority (81%) of the green areas is forested.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Urban forests
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Recreational use of urban forests



Populating EVRI: 40 European valuation studies

eftec 83 28 June 2002

Extent of Environmental Change:
Loss of recreational opportunities
Environmental Stressor:
Development/ housing
Specific Environmental Stressor:
 Condensing town structure, i.e., infill of present housing areas
Source of Stressor:
Land -controlled

Study Methods
Type of Study:
 Primary
Survey/Study Information:
The questionnaire was sent in the spring 1995 in Joensuu and during autumn 1996 in Salo to 500
randomly chosen residents between 15-75 years of age. The samples were drawn from the
database of the Finnish official register of persons and addresses. In both towns, two follow-up
letters were sent to increase the response rate. The questionnaires were pre-tested before the main
surveys. The final questionnaire consisted of four parts, including definitions of urban forests,
general attitudes, elicitation of willingness to pay etc. The payment vehicle was either a monthly
entrance fee or a seasonal fee for the use of recreation areas. The response rate in Joensuu was
68%. Due to several incomplete questionnaires, 64.8% of the surveys were useable. The sample
was found to be representative of the population. The response rate in Salo was 47% and the final
amount of useable questionnaires was 44.8%. The data was found to be statistically representative
of the whole population.
Available Study Information:
Tables
Year of Data:
1995 for Joensuu and 1996 for Salo
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation -payment card method
Valuation Equation/Function information:
To compute the aggregate figures in Joensuu, the number of actual users was calculated by
multiplying the proportion of users in the sample with the number of whole population i.e.,
residents between 15-75 years of age. Recreation value per season was calculated by multiplying
the mean WTP/season with the number of actual users. The annual recreation value was obtained
by summing the benefits from the summer and winter seasons.
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Estimated Values
Estimated (Service Flow) Values:
 Table 1 and Table 2 show results of WTP in the two areas. The monthly fees in Joensuu can be
compared with the Salo figures by calculating the recreation value per visitor/month. In Salo the
use value per visitor in different areas ranged from 31 to 76 FIM/month. The recreation value in
Tupuri was twice as high as in other areas because of the best management and location (see Table
3). The aggregate recreational value per season is calculated using the data on intensities and the
mean WTP from the areas. The highest value in Joensuu was in the Linnunlahti recreation area,
which is the largest and most intensively used area in the town. The benefits are calculated to be
8.58 million FIM/year. Here it was assumed the people would use the areas every month. A more
conservative estiamte is obtained by using seasonal rather than monthly fees. In Salo, the value of
the Tupuri area is estimated to be 6.14 million FIM/year, which is the most intensively used and
best equipped area in the town. The lowest annual value was in Kankare, which was the smallest
and poorly maintained (0.58 million FIM/year).

Table 1: WTP a monthly fee for the use of forested recreation areas in Joensuu (users)
Recreation area
(no. of
respondents)

Willing to pay
(%)

Willing to pay
= 0 (%)

Protests or
cannot say (%)

Mean WTP
FIM/month a

Repokallio
summer (39) 82.1 5.1 12.8 46

Repokallio
winter (32) 75.0 9.4 15.6 53

Linnunlahti
summer (80) 75.0 6.2 18.8 51

Linnunlahti
winter (63) 70.0 9.5 20.5 42

Lykynlampi
summer (40) 67.5 10.0 22.5 47

Lykynlampi
winter (39) 64.1 15.4 20.5 50

Notes: Summer season: May-September; winter season: October- April
a  Protests not included

Table 2: WTP for a 2 hour visit to forested recreation areas in Salo (users)
Recreation area
(no. of
respondents)

Willing to pay
(%)

Willing to pay
= 0 (%)

Protests or
cannot say (%)

Mean WTP
FIM/visit a

Tupuri summer
(89) 77.5 10.1 12.4 16.5

Tupuri winter
(93) 79.6 11.8 8.6 15.5

Maalu summer
(29) 65.5 13.8 20.7 16.7

Maalu winter
(43) 76.7 11.6 11.7 16.2

Kankare
summer (19) 63.2 21.0 15.8 9.1

Kankare winter
(22) 72.8 13.6 13.6 11.3

Notes: Summer season: May-September; winter season: October- April
a  Protests not included
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Table 3: Recreation value of forested recreation areas in summer and winter
Variable Tupuri Maalu Kankare Reokallio Linnunlahti Lykynlampi
Use
value/visitor/
month FIM a

76 b

(68)
37 b

(53)
31 b

(34)
46
(53)

51
(42)

47
(50)

Proportion of
users among
residents (%)

39.8
(42.0)

13.2
(20.5)

8.5
(8.8)

21.6
(20.1)

46.0
(34.9)

20.4
(21.3)

Recreation
value/season
million FIM

4.17
(1.97)

0.68
(0.76)

0.37
(0.21)

2.51
(1.93)

5.94
(2.64)

2.43
(1.92)

Annual
recreation
value million
FIM

6.14 1.44 0.58 4.44 8.58 4.35

Notes: Winter values in parenthesis
a  Protests excluded
b Mean WTP/visit * average number of visits/month

Abstract and Alternative Language Summaries
Abstract:
 A contingent valuation approach is used to evaluate the benefits of urban forests in two town,
Joensuu and Salo, in Finland. More than two-thirds of the respondents were willing to pay for the
use of recreation areas. The highest value in Joensuu was in the Linnunlahti recreation area, which
is the largest and most intensively used area in the town. The benefits are calculated to be 8.58
million FIM/year. Here it was assumed the people would use the areas every month. In Salo, the
value of the Tupuri area is estimated to be 6.14 million FIM/year, which is the most intensively
used and best equipped area in the town. The lowest annual value was in Kankare, which was the
smallest and poorly maintained (0.58 million FIM/year). Good location and active management
raised the average WTP and the main values were related to nature and social functions of forests.
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27. Finland: property prices and urban forest amenities (Tyrvainen and Mietinen,
2000)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
Tyrvainen, L., and A. Miettinen
Title:
Property Prices and Urban Forest Amenities
Source of Study:
Journal of Environmental Economics and Management 39, 205-223
Date of Reference:
2000
Record's Status:

Study Area and Human Population Characteristics
Country:
Finland
Country's state of development:
High income
State/Province:
District of Salo (110 km Northwest of Helsinki)
Location:
Salo and Halikko (2 municipalities within the district of Salo)
Availability of Substitutes and Substitute Sites:
Several sites are examined.
Study Population Characteristics:
Salo is a town with 23,000 inhabitants, and Halikko with 9,000 inhabitants (1996). Halikko is an
integral part of the housing market in the region as many people who live in Halikko work in Salo
(biggest employer in the region is the Nokia Mobile Phones company). Salo is an old commercial
center within a wide river valley, with buildings not higher than three stories. Detached houses or
terraced houses predominate. Most of the forested areas are found in the urban fringe located on
the hills into which housing has recently expanded.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: Forests
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses
Specific Environmental Goods and Services and Environmental Asset:
Amenity value of houses in the vicinity of forests
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Extent of Environmental Change:
no change/ preservation
Environmental Stressor:
n/a
Specific Environmental Stressor:
 n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
Selling prices and structural data concerning the characteristics of dwellings were collected from
stamp duty record files charges on housing share transactions. Data collection was restricted to
terraced houses because the characteristics of such housing vary less than those of detached houses
or apartments. Only dwellings with a maximum of 5 rooms were included in the sample. Due to
strong price fluctuations after 1987 (due to liberalisation of financial markets and an increase in
interest rates), data was collected for the reasonably stable period of 1984-1986. All prices were
converted to the 1983 price level using price index for terraced housing in southern Finland. The
number of housing share transactions in the sample was 590. 72 observations were ignored due to
insufficient information regarding the view from the dwelling; 17 observations were rejected as
the selling price was substantially lower than the general price level in the market.
Available Study Information:
Scenario description, tables
Year of Data:
1984-1986
Economic Measure:
Implicit price
Valuation Technique:
Revealed preference technique: hedonic pricing
Valuation Equation/Function information:
A linear Box-Cox model was fitted to the data (see table 1 for variables included and results of the
maximum likelihood estimation). The model includes two variables measuring urban forest
amenities.  The variables included were selected on the basis of several estimation trials and
information on multicollinearity of the explanatory variables.  Due to the very low values of the
estimated parameters for λ and ϑ, a null hypothesis was used to test whether the log-linear
functional form was appropriate (λ = ϑ = 0) and was accepted. Hence ordinary least squares was
used (see table 2 for results).

Estimated Values
Estimated (Service Flow) Values:
From table 2, the results indicate that for example, the partial elasticity of dwelling price with respect to floor area
of a dwelling leads to an average of a 0.78 % increase in the selling price of the dwelling. The results indicate that
an increase in 1 km in the distance to the nearest forested area leads to an average decrease of 5.9% in the market
price of the dwelling. [The percentage change of an urban forest amenity is calculated by taking the antilog (to the
base e ) of the estimated coefficient, from which one is subtracted.] Using Guldin's law, the value of the park is
calculated as 4.88% of the total value of apartments which is 22.17 million FIM. Further, dwellings with a view
onto a forest are on average 4.9% more expensive than dwellings with otherwise similar characteristics. Given the
total value of dwellings next to the park (approximately 35, therefore 13.31 million FIM), the value of the forest
view is about 652,000 FIM. Together these results indicate that the total value of the park is 22.82 million FIM.

Table 1: Hedonic Price Equation: Linear Box-Cox Transformations
Estimated
coefficient

Standard
error t- Statistic

Transformed (λ = 0.09) variables
Floor are of the dwelling, m2 1.604 0.0381 42.10
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Distance to the centre of Salo, km -0.333 0.0563 -5.91
Distance To local shopping ctr, km -0.100 0.0289 -3.51
Transformed (ϑ  = 0.09) variables
Distance to nearest forested area -0.116 0.0330 -3.51
Untransformed variables
Age of the building -0.044 0.0030 -14.68
Municipality
0= Salo
1= Halikko

…
0.173

…
0.0630

…
2.75

Brick house
0= No
1= Yes

…
0.209

…
0.0410

…
5.10

View to forest
0= No
1= Yes

…
0.137

…
0.0439

…
3.12

Constant 14.321 0.2189 65.43

Notes: Transformed (λ = 0.09) dependent variable: unencumbered real selling price for a dwelling
in a terraced house.  Adj R2 = 0.87,  n = 590, F9590 = 205906.27,  log likelihood = -6830.43

Table 2: Hedonic Price Equation. Semilogarithmic relationship
Estimated
coefficient

Standard
error t- Statistic

Explanatory variables
Ln(floor are of the dwelling, m2) 0.779 0.0201 38.71
Ln(distance to the centre of Salo, km) -0.111 0.0228 -4.87
Ln(Distance to local shopping ctr, km -0.033 0.0113 -2.96

Distance to nearest forested area -0.057 0.0171 -3.37
Age of the building -0.015 0.0012 -12.32
Municipality
0= Salo
1= Halikko

…
0.046

…
0.0206

…
2.24

Brick house
0= No
1= Yes

…
0.068

…
0.0156

…
4.33

View to forest
0= No
1= Yes

…
0.048

…
0.0143

…
3.37

Constant 9.082 0.0883 102.91
Notes: Adj R2 = 0.87,  n = 590, F9581 = 544720.69,  Durbin-Watson = 1.91

Abstract and Alternative Language Summaries
Abstract:
The aim of this study is to value implicitly non-priced urban forest amenities by comparing
dwelling prices and specific amounts of amenities associates with dwelling units. The empirical
study is based on data from the sales of terraced houses in the district of Salo in Finland.
According to the estimation results a one kilometre increase in the distance to the nearest forested
area leads to an average 5.9 percent decrease in the market price of the dwelling. Dwellings with a
view onto forests are on average 4.9 percent more expensive than dwellings with otherwise similar
characteristics.
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2.3 Value of Statistical Life

28. Italy: individual WTP for reduction in cancer death risks (Aimola, 1998)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in Book
Authors:
Aimola, A.
Title:
Individual WTPs for Reductions in Cancer Death Risks
Source of Study:
Environmental Resource Valuation: Application of the Contingent Valuation Method in
Italy, ed Bishop and Romano. Kluwer Academic Publishers, Dordrecht, the Netherlands
Date of Reference:
1998
Record's Status:

Study Area and Human Population Characteristics
Country:
Italy
Country's state of development:
High income
State/Province:
Sicily
Location:
Town of Lentini
Availability of Substitutes and Substitute Sites:
Not examined.
Study Population Characteristics:
Random sample of voters in town of Lentini, Sicily. 51 of 89 completed questionnaires were of
women.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human: Human health
General Type of Environmental Goods and Services Valued:
Mortality -risk of death
Specific Environmental Goods and Services and Environmental Asset:
Reduction of risk of death from leukaemia, lung cancer, uterus, and prostate cancer.
Extent of Environmental Change:
Introduction of public health program that can reduce the risk of death from four different types of
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cancer.
Environmental Stressor:
n/a
Specific Environmental Stressor:
n/a
Source of Stressor:
Accidental

Study Methods
Type of Study:
Primary
Survey/Study Information:
261 personal interviews were conducted in March 1994, of which 89 were complete. Information
was obtained on the socio-economic characteristics of the individuals as well as on their
perception of risk associated with the different types of cancer.
Available Study Information:
WTP tables, regression results
Year of Data:
1994
Economic Measure:
Willingness to pay
Valuation Technique:
Stated preference technique: contingent valuation -  open ended and payment card format
Valuation Equation/Function information:
Two approaches were used to elicit information on individual's WTP for a public health program
in the form of a lump-sum voluntary contribution to finance the realisation of the program. The
first approach asked individuals to choose one of the four different health programs (each reducing
by 50% the risk of death from a specific type of cancer). Once the choice was made, respondents
had to state their WTP as a contribution for the realisation of the health care program. The
question was administered in an open ended format (see table 1 for results). With the second
approach, respondents were given additional information about the four types of cancer, including
the age groups affected, degree of suffering, and the likelihood of effectiveness of each program.
Individuals were then asked to state their WTP for each type of cancer among values contained in
payments cards, the assumption being that only one of the health programs would be selected e.g.
by the government (see table 2 for results).

Estimated Values
Estimated (Service Flow) Values:
Full sample mean and median WTPs are utilised to compute the rates of substitution between risk
and wealth (see table 3). These are computed by dividing mean (median) WTP by risk reduction
promised by the program. Respondents appeared insensitive to different degrees of risk reduction
entailed by the four programs, so that the substitution ratios do not reflect individual preferences
for the four programs. Finally, WTP for each type of cancer is regressed on age, years of
schooling, and a dummy for familiarity (i.e. relative with the disease). Age and years of schooling
are the only statistically significant explanatory variables.
Table 1: WTP from the open-ended questions (1994 Lire)

WTP for changes in the
risk of death from: Mean WTP Median WTP Standard

deviation

Lung cancer 266,800 (n=36) 50,000 442,600
Leukaemia 322,000 (n=26) 100,000 554,200
Uterus cancer 370,600 (n=16) 100,000 593,000
Prostate cancer 150,000 (n=2) 150,000 70,700
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Notes: Five respondents were unable to answer. 15.7% of the sample stated a zero WTP in all
monetary questions due to personal budget constraints. 4.5% gave zero values in this open-ended
question though they stated a WTP greater than zero in the payment card questions.

Table 2: Payment card WTP (n=89) (1994 Lire)

WTP for changes in the
risk of death from: Mean WTP Median WTP Standard

deviation
Lung cancer 159,800 50,000 260,800
Leukaemia 175,500 50,000 323,700
Uterus cancer 183,200 50,000 276,000
Prostate cancer 122,000 50,000 238,000
Table 3: Value of a Statistical Life (1994, Lire)
Substitution rates
between wealth and risk

Mean rates Median rates

Lung cancer 639.2 millions 200 millions
Leukaemia 8,775 millions 2,500 millions
Uterus cancer 1,077 millions 294 millions
Prostate cancer 6,100 millions 2,500 millions

Abstract and Alternative Language Summaries
Abstract:
The study used 1994 data obtained from 89 personal interviews conducted in Lentini, Sicily, to
estimate the monetary value of changes in the risk of death from cancer. More specifically these
were leukaemia, lung cancer, uterus and prostate cancer. The study employed two methods for
eliciting WTP from the contingent valuation: open ended formats and the payment card approach.
The average WTP for the different forms of cancer risk reductions lay in the range of 122,000-
183,000 ITL. The study does not account for the potential of free-rider bias.
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29. Portugal, Greece, England, Scotland and New Zealand: public perceptions and
valuations of UV health risks in low and high risk countries (Brower et al, 2001)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Working Paper
Authors:
Brouwer, R., I. Batemen., N. Hanley., R. Dubourg., S. Georgiou., A. Kontogianni., F.
Macado., S. Mourato., C. Saunders., M. Skourtos., E. Tompkins., and A. Aftab.
Title:
Public Perceptions and Valuations of UV Health Risks in Low and High Risk Countries
Source of Study:
CSERGE Working Paper GEC 01-05, University of East Anglia, Norwich, UK.
Date of Reference:
2001
Record's Status:

Study Area and Human Population Characteristics
Country:
Portugal, Greece, England, Scotland, New Zealand
Country's state of development:
High income, upper middle income, high income, high income, high income
State/Province:
Various
Location:
Lisbon (Portugal), Lesvos (Greece), Bournemouth (England), Edinburgh, Aberdeen, St. Andrews,
North Berwick (Scotland), Christchurch (New Zealand)
Availability of Substitutes and Substitute Sites:
Not considered

Study Population Characteristics:
Affected population was those of the five countries. Almost an equal number of men and woman
were interviewed. In New Zealand, respondents were slightly older, falling in the age categories
30 to 50. On the other hand, in Greece, more than half the sample was between 20 and 29 years of
age. People older than 50 were somewhat underrepresented in all countries, not exceeding more
than 25% of the entire sample. Younger people under 20 were also not well represented, especially
in Scotland and Portugal. Most respondents belonged to household consisting of two to four
people, of which one or two earn an income. Average annual household income before tax in 1998
Pounds Sterling was highest in England (£23,100), followed by New Zealand (£22,400) and
Scotland (£18,100). Respondents in the Greek case study had the lowest average income levels
(£12,800). The distribution of respondents over the various income groups was significantly
different across countries.

Environmental Focus of Study
General Environmental Asset:
Air general: Global
Land general:
Man made environment/
infrastructure:
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Water general:
Animals:
Plants:
Micro-organisms:
Human: Human health
General Type of Environmental Goods and Services Valued:
Mortality - risk of death
Specific Environmental Goods and Services and Environmental Asset:
Regulation of stratospheric ozone-depleting substances
Extent of Environmental Change:
Reduction of ozone-depleting emissions
Environmental Stressor:
Predominantly anthropogenic stressor
Specific Environmental Stressor:
Ozone depleting substances/emissions
Source of Stressor:
Emissions, transboundary

Study Methods
Type of Study:
Primary
Survey/Study Information:
A total of 1415 respondents were interviewed in five different countries. The New Zealand survey
was carried out in January and February 1997 at nine different locations in and around
Christchurch. 359 people were interviewed face-to-face on the beach, in towns near these beaches
and towns further away from the beach. This was followed by four surveys carried out from June
until October 1998 in Bournemouth on the south coast of England (251 interviews), at the Scottish
coast near Edinburgh, Aberdeen, St Andrews and North Berwick (198 interviews), at beaches in
and near Lisbon in Portugal (501 interviews) and the island of Lesvos in Greece (106 interviews).

Due to large differences in socio-economic and other factors associated with visitors in
comparison with residents, foreign visitors were eliminated from the data sets, leaving a total
sample size of 615. Information was obtained on place of residence, actual behaviour outdoors,
precautions taken to reduce risk, risk perceptions of negative health effects associated with sun
exposure in comparison with smoking, drinking, driving and so on as well as other socio-
economic characteristics.  WTP for risk reduction was evaluated both for a private good (a new
sun protection product) and a public good (a global fund for reducing global emissions of
stratospheric ozone-depleting substances). The results of the latter are reproduced in Table 1
below.
Available Study Information:
Scenarios description/classification schemes, tables
Year of Data:
1997-1998
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open-ended
Valuation Equation/Function information:
WTP for the public good in each country is regressed (via tobit model) on a number of variables,
only seven of which are statistically significant. These vary for different countries and consist of
annual income, current sunscreen price, skin cancer check-up, sun exposure, sex, age group, and
perceived skin type. The overall regression results from New Zealand are statistically insignificant
at the 10% level.
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Estimated Values
Estimated (Service Flow) Values:
Average WTP is significantly higher in New Zealand than in any of the European countries. Based on these values,
contributions which citizens would want their governments to make to the Montreal Protocol fund vary widely, with
for example, New Zealand paying twice as much as England per capita, and more than ten times as much as
Portugal, based on median values, since this is the amount that 50% of the population would vote yes to.

Table 1: Mean and Median WTP values for the public good (1998 Pounds Sterling)
New Zealand England Scotland Greece Portugal

Mean 144.8 58.7 41.9 39.3 16.4
95% CI 78.4-211.3 40.1-77.4 34.4-49.4 28.7-49.8 10.9-21.9
Median 42.4 20.0 30.0 18.4 2.5
Minimum 0.0 0.0 0.0 0.0 0.0
Maximum 1696.4 1200.0 250.0 276.3 508.5
Zero bids (%) 13.2 6.4 11.9 2.3 40.5
Observations 68 187 134 86 338

Abstract and Alternative Language Summaries
Abstract:
The study is concerned with evaluating the health risks of sun exposure due to ultra violet (UV) radiation. The
main objective is to assess public perception and valuation of UV health risks in countries in which the
scientifically established risk levels are significantly different. Using a multi-country survey, the relationships
between risk awareness, perception, behaviour, and WTP for risk reductions are investigated. The study finds that
public awareness of risks is highest in New Zealand, and that the health effects of sunbathing are perceived as
more detrimental in Southern Europe (Portugal and Greece) than in Northern Europe (England and Scotland),
even though the actual risks are higher in the latter. Finally, public WTP to contribute to the Multilateral Fund
under the Montreal Protocol is highly variable across countries
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30. France: reference values for human life - an econometric analysis of a contingent
valuation (Desaigues and Rabl, 1995)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in Book
Authors:
Desaigues B, A Rabl,
Title:
Reference Values for Human Life: An Econometric Analysis of a Contingent Valuation
in France
Source of Study:
Contingent Valuation, Transport Safety and the Value of Life. Schwab Christe, N.,
Soguel N. (eds) Kluwer Academic Publishers, Dordrecht, the Netherlands
Date of Reference:
1995
Record's Status:

Study Area and Human Population Characteristics
Country:
France
Country's state of development:
High income
State/Province:

Location:

Availability of Substitutes and Substitute Sites:
Not applicable
Study Population Characteristics:
 Representative of French population

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human: Human health
General Type of Environmental Goods and Services Valued:
Mortality
Specific Environmental Goods and Services and Environmental Asset:
Reducing risk of road accidents
Extent of Environmental Change:
Reducing risk
Environmental Stressor:
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Specific Environmental Stressor:
Road traffic
Source of Stressor:
Accidental

Study Methods
Type of Study:
Primary
Survey/Study Information:
Survey sponsor was the Commissariat General du Plan, the Ministry of Environment, EDF
(French Utility Company), and the Centre d'Energetique of the Ecole des Mines. A pre-test was
undertaken with a sample of 50 indicating that the concept of risk reduction is difficult to
comprehend. The final questionnaire was formulated in terms of clear scenarios. The questionnaire
was administered via the quota method (i.e. persons selected as representative of France due to
stratification by age, gender, profession, region, etc). 16% of respondents did not own a car.
Personal interviews conducted with 1000 individuals (of about 20 minutes) in early 1994. 18 non-
responses for WTP, 89 non-responses for income.  Individuals asked for their WTP per household
per year to save 50, 100, 5000, 1000, 2000, 5000 lives. Payment vehicle was an increase in taxes,
to be used by the government to improve road safety.

Available Study Information:
Scenarios description/classification schemes, tables, figures
Year of Data:
1994
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open ended
Valuation Equation/Function information:
Reference value of life = (number of households in France * WTP) / number of lives saved
Total households in France:  21,535,000 households.
The reference value of life obtained is approximately a straight line on a log-log plot such that:
    ln (Value of life) = 4.62 + 0.3 ln ( Number of lives saved)
                             (t= 38.8)  (t= 16.4)                                        R2= 0.985

Estimated Values
Estimated (Service Flow) Values:

Table 1: WTP as a function of number of lives saved (French Francs 1994)

Lives to be saved WTP
Mean

WTP
Trimmed
Mean*

WTP
 Median

Reference value
of life
Mean (millions)

Reference value of
life
Median (millions)

50 303 258 100 130.2 43.0
100 454 376 100 97.8 21.5
500 637 516 200 30.5 8.6
1000 819 612 300 17.6 6.5
2000 995 720 300 10.7 3.2
5000 1305 824 400 5.6 1.7
Notes: * By trimming all values ≥ FF 10,000 (1.8% of the responses).
The large difference between mean and median arises from a small number of individuals with extremely high
bids. Apparent variation of the value of life with the number of lives saved can be classified into four types of
mental modes: 'lump sum' pattern (same WTP regardless of number of lives saved), 'constant WTP/life' pattern,
'gradual increase' pattern, and 'saturation' pattern (individuals begin with fairly high WTP relative to their budget
when asked first question about 50 lives, but as number of lives saved increases, respondents cannot pay as much
per person).
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Table 2: Coefficients ββββi of linear, semi-log, and Box-Cox

Variables Mean of sample
(% if 0, 1) Linear model Semi-log model Box-Cox model

λ = 0.17

Gender (m=1) -3.59
(-0.02)

-0.07
(-0.39)

-0.03
(-0.08)

Age (yrs) -16.30
(-2.59)

-0.005
(-0.74)

-0.02
(-1.40)

Farmer (yes=1) 2% 193.40
(0.33)

0.12
(0.19)

0.66
(0.40)

Craftsman (yes=1) 6% -97.80
(-0.24)

0.05
(0.11)

0.36
(0.28)

Managerial staff (yes=1) 10% 700.3
(1.95)

0.03
(0.08)

0.68
(0.57)

Employee (yes=1) 49% -187.50
(-0.70)

-0.34
(-1.16)

-0.47
(-0.45)

Retired (yes=1) 25% 233.090
(0.72)

-0.22
(-0.61)

0.10
(0.09)

Head of HH (yes=0) 28% -289.6
(-1.42)

-0.38
(-1.70)

-0.82
(-1.65)

Children present (yes=1) 34% -379.30
(-1.92)

-0.57
(-2.63)

-1.60
(-2.19)

Persons in hh
(no. of persons) 2.7 124.20

(1.68)
0.18
(2.23)

0.35
(1.84)

Size of urban area (5
levels, increasing)

75.05
(1.51)

0.08
(1.57)

0.24
(2.00)

Owner of car (yes=1) 84% -419.30
(-1.66)

-0.74
(-0.26)

-0.38
(-0.60)

Principal driver (yes=1) 64% -43.30
(-0.22)

-0.27
(-1.27)

-0.64
(-1.25)

Two-wheel vehicle
(yes=1) 6% 1159.20

(4.07)
0.84
(2.66)

2.44
(3.50)

Km/yr (number) 17,700 5.2E -3
(1.60)

1.8E-6
(0.51)

0.8E-5
(1.08)

Accident w/
hospitalization
interviewee (yes=1)
Someone close (yes=1)

15%

31%

-360.50
(-1.87)
61.80
(0.42)

0.04
(0.21)
-0.05
(-0.036)

-0.29
(-0.62)
-0.03
(-0.01)

Education (4 levels,
increasing) 2.6 -7.43

(-0.09)
0.07
(0.86)

0.15
(0.78)

Income of hh
(8 levels, increasing) 4.0 154.30

(3.01)
0.13
(2.38)

0.38
(3.01)

Constant 1.67 4.68 5.49
R2 0.10 0.06 0.08
WTP
Mean
median

819
300

187 269

Notes:
t Statistics in parenthesis
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
This study examines the WTP to save lives by improving road safety in France. The authors
conclude that given the recommendations of Schulze et al (1994) for correcting hypothetical bias,
they recommend using the value obtained from the Box-Cox model for 1000 lives saved: FF5.5
million.
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31. Sweden: the value of risk reduction (Persson and Cedervall, 1991)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Working paper
Authors:
Persson, U, M Cedervall
Title:
The value of risk reduction: Results of a Swedish sample survey
Source of Study:
Swedish Institute of Health Economics, working paper 1991:6
Date of Reference:
February 1991
Record's Status:

Study Area and Human Population Characteristics
Country:
Sweden
Country's state of development:
High income
State/Province:

Location:

Availability of Substitutes and Substitute Sites:
Respondents were given information on different health and transport risks and were asked to express their
preferences between them
Study Population Characteristics:
 Study population is the Swedish adult population.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human: Human health
General Type of Environmental Goods and Services Valued:
Human health: mortality and morbidity risk
Specific Environmental Goods and Services and Environmental Asset:
Risk of death in road traffic accidents. Risk of fatal heart attack, influenza and bleeding ulcer
Extent of Environmental Change:
Respondents were given information on the average annual risk of each impact and generally then
asked to estimate their own annual risk. They were asked to value the following changes:

•  50% reduction in annual risk of influenza from respondent’s own baseline risk estimate
(given average baseline of 600 in 100,000)
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•  50% reduction in annual risk of bleeding ulcer disease from respondent’s own baseline risk
estimate (given average baseline of 600 in 100,000)

•  25% reduction in annual risk of fatal heart attack from respondent’s own baseline risk
estimate (given average baseline of 10 in 100,000 for males aged 40)

•  50%, 25%, 10% reduction in annual risk of being killed in a road traffic accident from
respondent’s own baseline risk

•  50% reduction in own and passenger’s annual risk of being killed in a road accident from
respondent’s own baseline risk

•  50% reduction in own risk of being killed in a road traffic accident on a single trip from
respondent’s own baseline risk

•  50% reduction in own and passenger’s annual risk of facial injuries in a road traffic accident
from given 40 in 100,000 baseline

•  50% reduction in own and passenger’s annual risk of concussion in a road traffic accident
from given 25 in 100,000 baseline

Environmental Stressor:

Specific Environmental Stressor:
Road traffic
Source of Stressor:
Accidental, mobile

Study Methods
Type of Study:
Primary
Survey/Study Information:
The study was conducted in Autumn 1986 and Spring 1987. After piloting, a sample of 1000
individuals aged 18-74 was recruited from public registers. The sample was stratified by age, sex
and region to make it representative of the Swedish population. The survey was conducted via a
combination of telephone and mail. Respondents were mailed an introductory letter followed by a
questionnaire. They were then phoned by an interviewer, or they were given a free number to
phone where they could speak to an interviewer. They were allowed to return the questionnaire via
mail if they so wished. Three follow-ups were made to encourage respondents to take part. The
questionnaire comprised 32 questions, some multi-part, covering background (socio-economic
status, accident experience etc), risk perception, and risk valuation. Respondents were asked for
their willingness to pay for a safety feature which would reduce the risk of death from road traffic
accidents. They were also asked their willingness to pay for drugs to reduce the risk of influenza,
heart attack and bleeding ulcer. 506 useable questionnaires were returned (50.6%)
Available Study Information:
Questionnaire
Year of Data:
1986-1987
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation – open-ended
Valuation Equation/Function information:
Principal valuation results were obtained from simple arithmetic means and medians. Means were
also trimmed of the highest 10 responses to lessen the impact of outliers. Double-log OLS
regressions were undertaken to examine the effect of different factors on respondents’ risk
perceptions. Variables included age, sex, education, car ownership and use, accident experience,
income and reported willingness to pay. Double-log OLS regressions were undertaken to examine
the effect of different factors on reported willingness to pay. Variables included age, sex,
education, car ownership and use, accident experience, income, and respondents’ perceived
relative risk of driving a car (their reported risk divided by the average risk, adjusted by reported
car use versus average car use). Marginal rates of substitution were examined via a two-stage
procedure. First, reported risk and income were regressed on age. Then, estimated values of risk
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and income were included in a log-log regression of willingness to pay, along with age.

Estimated Values
Estimated (Service Flow) Values:
Values are given in million Swedish Krone. 1SEK = 0.1 US$ April 2002. Respondents generally
underestimated their own risk of road traffic accident.  Willingness to pay responses were highly skewed,
although some outliers were found to have accident experience. Willingness to pay was generally found to
increase with the baseline level of risk, and decrease with the size of risk reduction. The marginal value of
safety was found to be an increasing function of income, and either declining or u-shaped with age (except
fatal heart attack risk, where an ‘inverted u-shaped’ relationship was found.
Table 1: Estimates of value of statistical life

Mean Trimmed mean Median n
Fatal heart attack,
own risk, 25% risk
reduction

69.8 26.4 8.6 433

Fatal road accident,
own risk, safety
feature, 50% risk
reduction

64.5 28.8 6.7 406

Fatal road accident,
own risk, safety
feature, 25% risk
reduction

107.2 44.8 8.0 403

Fatal road accident,
own risk, safety
feature, 10% risk
reduction

193.0 45.6 10.0 401

Fatal road accident,
own risk and
passenger, safety
feature, 50% risk
reduction

80.0 38.4 8.9 402

Fatal road accident,
‘safe’ rental car,
single trip, 50% risk
reduction

53.2 35.6 6.1 382

Fatal road accident,
lump-sum tax, own
risk and all others’,
50% risk reduction

9.1 5.8 1.2 430

Fatal road accident,
extra tax on fuel,
own risk and all
others’, 50% risk
reduction

251.2 6.6 1.9 360

Table 2: Estimates of value of statistical cases of non-fatal events
Mean Trimmed mean Median n

Influenza,
vaccination, own risk 1.3 0.5 0.05 460

Ulcer disease, drugs,
own risk 10.3 3.2 0.5 446

Facial injuries, road
traffic accident,
safety glass, own risk
and passenger

11.4 5.1 1.0 321

Concussion, road
traffic accident,
safety feature, own
risk and passenger

20.7 4.2 0.8 324
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Notes:

Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
This study reports the results of a combined telephone- and mail-based survey of 1000 Swedish
adults in 1986-1987. 506 useable questionnaires were returned. Respondents were asked questions
on their background (socio-economic and risk experience), risk perception, and willingness to pay
for a range of reductions in the risk of death in road traffic accidents and from heart disease, of
non-fatal conditions in road traffic accidents, and of influenza and ulcer disease. Regression
analysis of the relationship between willingness to pay and relevant economic variables was
undertaken. The expected theoretical relationships were generally confirmed.
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32. Sweden: valuing the benefits of reducing the risk of non-fatal road injuries
(Persson et al, 1995)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in Book
Authors:
Persson, U., A. Lugner Norinder, and M. Svensson
Title:
Valuing the Benefits of Reducing the Risk of Non-Fatal Road Injuries: The Swedish
Experience
Source of Study:
Contingent Valuation, Transport Safety and the Value of Life. Schwab Christe, N.,
Soguel N. (eds) Kluwer Academic Publishers, Dordrecht, the Netherlands.
Date of Reference:
1995
Record's Status:

Study Area and Human Population Characteristics
Country:
Sweden
Country's state of development:

State/Province:

Location:
Nation-wide survey
Availability of Substitutes and Substitute Sites:
Not applicable.
Study Population Characteristics:
Sample characteristics: 52.7% men, 47.3% women. Average age: 43.2. Average number of
kilometres travelled by car per year: 16,250. Households owning a car: 87.2%. Respondents
injured in car accident: 19.3% (although no statistical significance between those injured and not).

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general:
Animals:
Plants:
Micro-organisms:
Human: Human health
General Type of Environmental Goods and Services Valued:
Morbidity
Specific Environmental Goods and Services and Environmental Asset:
Non-fatal injuries from road transport
Extent of Environmental Change:
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Increased road safety
Environmental Stressor:

Specific Environmental Stressor:
Road traffic
Source of Stressor:
Accidental, mobile

Study Methods
Type of Study:
Primary
Survey/Study Information:
Pilot study was undertaken with 100 respondents and the main study took place in November/
December 1993. Questionnaires were mailed (due to limited time and resource) to 1000 random
individuals aged 18-74, drawn from a nation-wide address register. Questionnaire included
stamped addressed envelope for reply and small gift incentive was offered for returned survey.
447 surveys were returned, 430 of which were usable. Respondents were randomly divided into
two groups who received different questionnaires (to derive which factors influenced WTP
without asking each respondent too many questions). Socio-demographic and WTP to avoid a fatal
accident questions were identical in the two groups. Questionnaires included three different types
of injuries and risk of improvement in each injury was valued.
Available Study Information:
Scenarios description/classification schemes, tables
Year of Data:
1993
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open-ended
Valuation Equation/Function information:
The marginal rate of substitution of wealth for risk (MRS) was calculated as the WTP divided by
the risk reduction. If the sample is trimmed by excluding the 5%, 10%, or 20% of the highest WTP
values, the MRS is approximately SEK 23, 18, and 16 million, respectively for a fatal injury. 17
respondents (9%) were WTP 10% or more of their annual household income for reducing their
risk of fatal or non-fatal traffic accidents. These were regarded as extreme values and were not
included in the analysis. Results show that: WTP increases by the initial risk; WTP is a
diminishing function of the size of the risk reduction at the same initial risk; WTP increases by the
severity of the injury (can only be seen for a serious temporary injury as both initial risk and the
risk reduction are identical). The relationship between WTP and the underlying factors are
investigated via regression analysis (see table 2). Statistically significant variables are income, km
driven, and subjective risk.
Finally, using the ratios between the MRS of the different injuries, the authors calculate that a
serious disabling injury is valued as 0.637 of a fatal injury, and a serious temporary injury is
valued as 0.093 of a fatal injury.

Estimated Values
Estimated (Service Flow) Values:
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Table 1: WTP and marginal rate of substitution of wealth for risk (1993 SEK)

Injury WTP
mean

WTP
median

MRS
mean

MRS
Median

Group 1
Fatal injury
P=8/100,000
∆p=50%,
n=181

1,268 500 31,697,376 12,500,000

Serious
disabling injury
P=24/100,000
∆p=50%,
n=184

1,459 800 12,154,620 6,666,667

Serious
disabling injury
P=24/100,000
∆p=25%,
n=184

1,147 500 19,118,659 8,333,333

Serious
temporary
injury
P=138/100,000
∆p=50%,
n=187

962 500 1,393,746 724,638

Serious
temporary
injury
P=138/100,000
∆p=25%,
n=186

778 300 2,289,342 882,353

Group 2
Fatal injury
P=8/100,000
∆p=50%,
n=177

1,448 500 36,189,972 12,500,000

Serious
disabling injury
P=48/100,000
∆p=50%,
n=176

1,821 1,000 7,587,121 4,166,667

Serious
disabling injury
P=48/100,000
∆p=25%,
n=176

1,541 600 12,840,436 5,000,000

Serious
temporary
injury
P=138/100,000
∆p=50%,
n=177

1,764 500 2,557,152 724,638

Slight injury
P=667/100,000
∆p=50%,
n=173

907 500 271,640 149,701



Populating EVRI: 40 European valuation studies

eftec 105 28 June 2002

Slight injury
P=667/100,000
∆p=25%,
n=173

804 250 481,347 149,701

Notes: p= initial risk, ∆p= risk reduction, n= number of cases

Table 2: Regression analysis, all variables transformed with natural logarithm, zero bids
excluded (1993 SEK)

Dependent
variable

WTP for
reducing the
risk of a fatal
injury

WTP for
reducing risk of
accident
resulting in
serious
disabling injury
Group 1, n=153

WTP for
reducing risk of
accident
resulting in
serious
disabling injury
Group 2, n=135

Income* 0.462
(3.92)

0.367
(2.31)

0.254
(1.60)

Km/yr by car 0.168
(2.18)

0.236
(2.28)

0.198
(1.86)

Age -0.197
(-1.00)

-0.098
(-0.40)

0.251
(0.88)

(age-mean)2 -0.020
(-0.54)

0.022
(0.50)

0.012
(0.22)

Experience of
accident
(yes=1)

0.036
(0.20) 0.029

(0.12)

0.166
(0.67)

Respondent's
subjective
baseline risk

0.191
(1.74)

0.114
(0.79) 0.414

(2.70)

Constant 0.516
(0.37)

0.838
(0.46)

0.779
(0.43)

R2 0.100 0.095 0.126
Notes: * Household income per consumption unit (household income divided by the number of
person of the household weighted as 1.16 (>18 years old), 0.76 (10-17 years old), 0.66 (4-10 years
old), or 0.56 (0-4 years old).
t-statistics in parenthesis.

Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The purpose of this study is to investigate whether the following factors influence the willingness to pay of
reducing the risk of non-fatal road injuries: 1) the initial risk; 2) the size of the risk; 3) the duration /severity of the
injury.  The results show that a doubling in initial risk of a serious disabling injury implies that the WTP value
increases by 20% if the risk is reduced by 50%. Further, respondents are WTP less than twice the amount for a
50% reduction of the risk of being injured than for a risk reduction by 25% of the same initial risk. The
respondents' WTP to reduce the risk also increases with the severity of the injury.

Assuming an average risk reduction in the physical risk of 50% for typical road constructions, the study indicated
that in 1993 prices, the Swedish National Road Administration's value of preventing a 'typical' serious non-fatal
road injury should be set at about SEK 1.9 million. The corresponding price for a 'typical' slight non-fatal injury
should lie between SEK 50,000 and SEK 150,000.
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2.4 Water ecosystems and their uses

33. Greece: social preferences for improving water quality - an economic analysis of
benefit from wastewater treatment (Kontogianni et al, 2001)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Working Paper
Authors:
Kontogianni, A., I. Langford, A. Papandreou, and M. Skourtos.
Title:
Social Preferences for Improving Water Quality: An Economic Analysis of Benefits from Wastewater
Treatment
Source of Study:
CSERGE Working Paper GEC 01-04
Date of Reference:
2001
Record's Status:

Study Area and Human Population Characteristics
Country:
Greece
Country's state of development:
Upper middle income
State/Province:
Thessaloniki
Location:
Thermaikos Bay
Availability of Substitutes and Substitute Sites:
Not examined.
Study Population Characteristics:
Population density of Thessaloniki: 21,532-26,171 inhabitants/km2 (national average: 79
inhabitants / km2 )

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure:
Water general: Salt water
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Extractive uses, non-extractive uses, passive uses.
Specific Environmental Goods and Services and Environmental Asset:
Swimming, fishing, odour, option values, bequest values, etc
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Extent of Environmental Change:
The full operation of the wastewater treatment plant would lead to 'significant improvements' in
the water quality of the Thermaikos Bay. The current baseline condition of the water is alkaline
with stable conductivity values. A normal temperature range exists throughout the year, with the
exception of early spring and late autumn which is particularly favourable in avoiding any
temperature stress of sea organisms. The dissolved oxygen is saturated with a tendency for over-
saturation in the summer months in the surface water layers, due to intense photosynthesis.
Environmental Stressor:
Congestion / crowding, non-toxic and toxic substances.
Specific Environmental Stressor:
Urban sewage, industrial waste, cultivation draining, petroleum-based products, toxic substances
Source of Stressor:
Effluent, stationary, land -controlled and uncontrolled.

Study Methods
Type of Study:
Primary
Survey/Study Information:
A total of 480 questionnaires were completed via personal interviews of which 466 were
considered usable. The sample consisted of randomly selected residents and visitors in
Thessaloniki during June-July, 1999. Information was collected on the attitudes and knowledge of
the Bay, willingness to pay for cleaning up the Bay, and socio-economic characteristics of the
individuals. WTP was elicited via an open-ended format question in which the payment vehicle
used was an increase in water rate bills for a period of 5 years.
Available Study Information:
Question, tables
Year of Data:
1999
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open ended
Valuation Equation/Function information:
Individuals were asked how much they are WTP to ensure the full operation of the wastewater
treatment plant, as an increase in four-monthly water rates for a fixed period of 5 years
(drachmas). The main predictors of higher WTP values were income, the desire to reduce odours
from the Bay, and having children under the age of 5.

Estimated Values
Estimated (Service Flow) Values:
Table 1 reports the 4-monthly willingness-to-pay for different motivations. The whole sample mean
WTP was a 5189 drachma increase on the standard four-monthly water rates payment, including those
who gave zero WTP or refused to pay in the payment principle question. The strongest motivation for
WTP was use by future generations, which accounted for 2457 drachmas per four months.

Table 1: 4-Monthly Willingness-to-Pay for different motivations, with nonparametric
bootstrapped confidence intervals (Drachma, 1999)

Motivation Number Percentage -95% CI Mean WTP +95% CI Whole sample
mean

For swimming 26 5.6 2684 4196 5691 234
For fishing 28 6.0 2447 3845 5253 231
To avoid smell 136 29.2 4525 5197 5859 1516
Gen env'l
improvement 175 37.6 4742 5317 5894 1997

Option 104 22.3 3480 4230 4994 944
Biodiversity 180 38.6 4085 4799 5512 1215
Moral 146 31.3 4655 5317 5947 1666
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Future generations 218 46.8 4931 5252 5938 2457
321 68.9 7298 7532 7750 5188Total (excl. 0's)

Total (incl. 0's) 466 100 4843 5189 5546 5189
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The contingent valuation method is used to examine the willingness to pay of individuals to ensure
the full operation of the waste-water treatment plant, leading to significant improvements in the
water quality of the Thermaikos Bay, adjacent to the city of Thessaloniki. The average amount
pledged of 5189 Greek drachmas every four months as an incremental increase in water rates is
equivalent to the funding required to fully operate the plant. The study then examines the specific
motivations of those WTP to improve the water quality of the Bay, the most important of which
was use by future generations, followed by general environmental improvement, moral concerns,
and alleviation of the unpleasant odours from the Bay.
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2.5 Cultural heritage

34. Denmark: a CV study of willingness to pay for the Royal Theatre in Copenhagen
(Bille Hansen, 1995)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Working paper
Authors:
Bille Hansen, T.
Title:
A CV Study of the Willingness to Pay for the Royal Theatre in Copenhagen
Source of Study:
Institute of Local Government Studies (AKF), Copenhagen, Denmark
Date of Reference:
1995
Record's Status:

Study Area and Human Population Characteristics
Country:
Denmark
Country's state of development:
High income
State/Province:
Copenhagen
Location:
Copenhagen
Availability of Substitutes and Substitute Sites:
Royal Theatre, founded in 1748, is the Danish national theatre. No particular emphasis was put to the existence of
other theatres, though respondents were asked about if they went to the Royal Theatre and about their other cultural
activities.
Study Population Characteristics:
Sample selected is representative of the Danish population aged 16 and over. No socio-economic
information is reported in the paper.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure: Royal Theatre, Copenhagen

Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-exhaustive use and passive use values
Specific Environmental Goods and Services and Environmental Asset:
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Enjoyment of theatre plays - quasi private / public good (as the Theatre receives public subsidy as
well as ticket proceeds)
Extent of Environmental Change:
Maximum WTP for the Royal Theatre continuing its activity at the present level
Environmental Stressor:
n/a
Specific Environmental Stressor:
 n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
The study encompasses a 1,843 randomly sampled respondents representative of Danish
population over 16 years old. Survey was conducted by telephone interview with a follow-up visit
for those who did not have a telephone or could not be reached by phone. The interviews took
place in autumn 1993 in conjunction with a study of the population's cultural and leisure-time
habits.
Two question formats were used:
1. open-ended WTP question
2. more-same-less question
The sample was divided randomly into two equally large groups. One half received information
about their actual expenses to the Royal Theatre in the form of public subsidy through general
taxation. They were then asked how much they were willing to pay at the most to the Theatre
through their taxes. The other half was not given information about the average expenses to the
Theatre but were simply told that Danes pay to the Theatre through their taxes and asked the same
WTP question. They were then asked if they knew how much was already paid to the Theatre. The
respondents were also asked if they think the State uses 'too much', 'a fitting amount' or 'too little
money' for a number of cultural purposes, including the Royal Theatre.

The respondents were also asked if they thought that the Theatre has a value for people other than
those who go there because of its significance for the country's cultural level, its attraction for
tourists or for other reasons. Finally the respondents were asked whether they go to the Royal
Theatre and if so how often.
Available Study Information:
Valuation scenarios, tables
Year of Data:
1993
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open-ended
Valuation Equation/Function information:
The WTP model constructed included the following variables: dummy which indicates whether
the respondent received information about the actual subsidy (I); dummy which indicates whether
the respondent is a user (B); dummy which indicates whether the respondent considers the Royal
Theatre to have non-use value (E); a subjective indicator of cultural interest (K) and a number of
socio-economic variables including: income, gender, age, schooling, training /education,
employment, marital status, children and distance between the respondent's residence and the
Theatre. Four models were tested: logistic (1) regression, (2) model 1 without the insignificant
variables; and two other models that grouped WTP responses. There was no significant change to
either the size, sign or significance of the parameter estimates.
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Estimated Values
Estimated (Service Flow) Values:
In total, 18% of the respondents had zero WTP. The WTP clusters around a few round figures,
namely, DKK 50-60, 100, 200,  500, 1000 and 2000. The author suggests that the DKK 154
estimate cannot be used without further consideration. Although protest bids and sample non
response bias do not seem to give rise to the need for carrying out adjustments, it would seem
reasonable to remove the highest bd fo DKK 8,000. The author recommends the use of the most
conservative estimate of DKK 79. Table 2 shows the regression results of the first model alone.

Table 1: Unadjusted WTP for the Royal Theatre per person per year (DKK, 1993)
Mean WTP Median WTP Dispersion

All sample
- all
- users
- non-users

154
368
137

60
100
60

442
736
406

With
information
- all
- users
- non-users

79
205
68

60
100
60

205
638
90

Without
information
- all
- users
- non-users

259
693
232

60
425
50

627
810
605

Believed
payment is
necessary
- all
- users
- non-users

399
277
410

100
100
100

891
307
924

Table 2: Logit model of WTP

Coefficient significance
level

Intercept 2.6 0.0002
I -0.6606 0.0005
E -2.3 0.0001
K -0.38 0.0001
B -0.15 0.7951
Gender -0.38 0.0723
Schooling -0.69 0.0005
Income 6.1E-07 0.72
Self-employed 0.2075 0.6016
Unemployed 0.7768 0.0224
White collar /
civil servant -0.03 0.9152

Occupational
training -0.34 0.0527

Distance to the
Theatre 0.03 0.761

Age -0.005 0.4926
Marital status 0.19 0.4105
Children 0.07 0.5264
Notes:

Discount Rate:



Populating EVRI: 40 European valuation studies

eftec 112 28 June 2002

Abstract and Alternative Language Summaries
Abstract:
The paper reports the results of a CV study of WTP for the Royal Theatre in Copenhagen. 1,843
representative Danish inhabitants were interviewed over the telephone. The study used an open-
ended format together with spending 'more-the same-less' questions. The users of the Theatre
comprise approximately 7% of the total population and the users' WTP comprises 12-18% of the
total WTP depending on if the median or the mean is used for aggregation. The non-users' WTP is
therefore quite substantial. The paper also investigates how to separate the total WTP into
different benefit categories; how much information respondents should be given before the
interview and the determinants of WTP.  The conservative average WTP estimate is DKK 79 per
respondent per year based on the sample which received information about the current subsidy to
the Royal Theatre including both user and non-user respondents.



Populating EVRI: 40 European valuation studies

eftec 113 28 June 2002

35. UK: valuing different road options for Stonehenge (Maddison and Mourato,
1999)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Working paper
Authors:
Maddison, D, S Mourato
Title:
Valuing different road options for Stonehenge
Source of Study:
Working paper GEC 99-08, Centre for Social and Economic Research on the Global
Environment, (CSERGE) University College London and University of East Anglia, UK
Date of Reference:
1999
Record's Status:

Study Area and Human Population Characteristics
Country:
United Kingdom
Country's state of development:
High income
State/Province:
Wiltshire
Location:
Stonehenge archaeological site
Availability of Substitutes and Substitute Sites:
Respondents were not given alternatives to the proposed tunnel as a way of alleviating traffic-related problems at
Stonehenge. No information is provided about whether respondents were told about alternative uses of tax funds or
of their own budgets.
Study Population Characteristics:
700,000 people paid to visit Stonehenge in 1998. The study population was proposed to be the
whole population of the United Kingdom (23.1million households), with an assumption that
individuals living in the south west of England might have higher valuations due to their relative
proximity to the Stonehenge site. No other information on the study population is provided.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure: Cultural monuments

Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Built environment, non-extractive uses (tourism, vicarious uses), passive uses (bequest values,
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existence values, option values).

Specific Environmental Goods and Services and Environmental Asset:
Stonehenge archaeological site in Wiltshire, UK. It was constructed between 5,000 and 3,500
years ago, and comprises a circle of stones and 450 archaeological monuments in the surrounding
area. Stonehenge has been designated a United Nations World Heritage Site.
Extent of Environmental Change:
At the time of the study, Stonehenge was subject to intrusion in the form of two roads passing
close by on either side, one to the south about 150 metres away, and one to the north about 50
metres away. Both roads were described as ‘quite busy’, and it is reported that visitors could hear
traffic whilst walking around the stones. The roads prevented visitors from walking over the entire
Stonehenge site. The construction of a 2000m tunnel for one of the roads is proposed, along with
the dismantling of the other road. This would remove any traffic noise and severance from the site.
It would also prevent passing motorists from viewing the site, as was possible at the time of the
study.
Environmental Stressor:
Congestion / crowding
Specific Environmental Stressor:
Noise and severance caused by traffic along roads passing near to the Stonehenge archaeological
site.
Source of Stressor:
Mobile

Study Methods
Type of Study:
 Primary
Survey/Study Information:
The survey was sponsored by English Heritage, a UK government agency. A national, in-home,
face-to-face survey of 500 households was undertaken, along with 300 on-site interviews of
visitors to Stonehenge. Households in the south west of England were over-sampled. The final
survey was implemented in March 1998 after pre-testing that included a focus group, stakeholder
interviews and two pilot surveys. 357 interviews were judged ‘successful’, of which 129 were
undertaken on site.

The contingent valuation scenario illustrated the changes that would occur if one road were closed
and the other was re-routed through a newly constructed 2000m tunnel. The scenario was
presented by means of colour photographs, supported by a verbal description and reinforced by
means of maps. Respondents were first asked to indicate which option they preferred. They were
then asked to indicate their willingness to pay for that option, in terms of an increase in annual tax
for two years (the time taken to construct the tunnel). Value elicitation was via a payment ladder,
with individuals being asked to indicate which values on the ladder they were sure they would and
would not be prepared to pay. Follow-up questions focussed on motivations for positive and zero
valuations. The survey also included a section on attitudinal beliefs, current use of the site and
demographic characteristics. Care was taken to ensure respondents considered only the heritage
impacts of the proposals, and not impacts on accidents, travel time etc.
Available Study Information:
Maps  pictures, scenario descriptions, tables
Year of Data:
1998
Economic Measure:
Compensating variation, willingness to pay
Valuation Technique:
Stated preference technique: contingent valuation – payment card
Valuation Equation/Function information:
A separate log-normal function is estimated for those respondents preferring the status quo and
those preferring the tunnel option. The function comprises a dummy variable for each interval on
the payment ladder, the bid level corresponding to the upper bound of each payment interval, a
standard deviation parameter and a vector of variables (not specified). A dummy representing off-
site south west interviews was also included.
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Estimated Values
Estimated (Service Flow) Values:
Values relate to on-site and off-site pooled samples as responses were not found to be statistically significantly
different. South-west residents did not have different values from other residents. Similar numbers of respondents
preferred the tunnel and the status quo options, but willingness to pay of those who preferred the tunnel option was
almost three times higher. Those who preferred the status quo option were motivated by a desire to maintain the
ability to see Stonehenge from the road, or by a dislike of long tunnels. Those who preferred the tunnel option were
motivated by a desire to protect Stonehenge for future generations, by the fact that Stonehenge is a national
monument, and by the view that the roads spoiled the view of Stonehenge. Zero bids for the tunnel option were
mostly due to binding budget constraints. Zero bids for the status quo were mostly due to a lack of real preference.
Values are presented in UK£.
Table 1: Value of the 2000m tunnel to UK residents (1999 UK £)

Mean bid per
household

Present value bid Probability of support Aggregate value

Tunnel 12.8 24.9 0.46 265 million
Current scenario 4.8 9.3 0.54 116 million
Notes:
Discount Rate:
6%

Abstract and Alternative Language Summaries
Abstract:
This study considers Stonehenge in Wiltshire, UK, an internationally important archaeological
site. At the time of the study, the site suffered intrusion in the form of two roads which pass close
by on either side of the stone circle. At the same time, these roads provided an excellent view of
the site from the road. A contingent valuation survey was undertaken in which the willingness to
pay for the dismantling of one road and the construction of a 2000m tunnel for the other was
estimated. Willingness to pay to retain the current situation was also estimated. A national, face-
to-face survey of 500 individuals, and an on-site survey of 300 individuals were undertaken. The
survey instrument included maps and computer-enhanced photographs. The results of the survey
were that the majority of people would prefer to retain the current scenario. However, most of
these were not willing to pay to retain it. As a result, the net heritage benefit from the construction
of the tunnel was estimated to be £149 million.
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36. Bulgaria: preserving cultural heritage in transition economies - a contingent
valuation study of Bulgarian monasteries (Mourato et al, 2002)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in book
Authors:
Mourato, S., A. Kontoleon and A. Danchev
Title:
Preserving Cultural Heritage in Transition Economies: a Contingent Valuation Study of
Bulgarian Monasteries
Source of Study:
Navrud S, and R Ready (eds) Valuing Cultural Heritage: Applying Environmental
Valuation Techniques to Historic Buildings, Monuments and Artefacts, Edward Elgar
Publishing Ltd, Cheltenham, UK.
Date of Reference:
(2002, in press)
Record's Status:

Study Area and Human Population Characteristics
Country:
Bulgaria
Country's state of development:
Lower middle income
State/Province:
National coverage
Location:
National coverage
Availability of Substitutes and Substitute Sites:
All Bulgarian monasteries are covered
Study Population Characteristics:
Sample was representative of the Bulgarian population. Average age was 45 with 19% of the
sample with university degrees. This high percentage of higher education is common across
Eastern Europe. 53% of the same was in full employment. The average gross monthly household
income is about BGL24,000 (which corresponds to US$48 using a December 1996 exchange rate
of BGL500=US$1).

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure: monasteries

Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses and passive use values
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Specific Environmental Goods and Services and Environmental Asset:
Passive use value, heritage assets and visiting monasteries
Extent of Environmental Change:
A conservation programme to preserve the heritage assets contained within and the buildings of
Bulgarian monasteries
Environmental Stressor:
n/a
Specific Environmental Stressor:
 n/a
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
Following the pre-test stages, the final survey took place in January 1997. A random sample of
483 people, representative of the Bulgarian population was interviewed face-to-face in 17
sampling points across Bulgaria. First, textual and visual information was provided describing the
current sate of conservation of Bulgarian monasteries. Then a management programme to protect
all monasteries and start conservation works where needed was described. Photographs were used
to illustrate the effects of restoration of buildings and frescos. The programme would be financed
through increased taxes.  The questionnaire also included extensive sections with attitudinal and
demographic questions.
Available Study Information:
Scenario description, tables, photos
Year of Data:
1997
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open-ended
Valuation Equation/Function information:
Four econometric models were used. A probit model was used to analyse the determinants of the
probability of stating a protest bid. Those that perceived monasteries as being a good sate of
conversation, objected to various aspects of the conservation programme and found the
questionnaire boring are more likely to protest.  Tobit regression assumed that participation and
payment are determined by the same model. The signs and significance of the key variables
confirm prior expectations and the findings from the attitudinal analysis. The value of
conservation varies positively with income and inversely with age. Those who feel a sense of
responsibility over heritage preservation are willing to pay more. Those who visited a larger
number of monasteries attribute a higher value to preservation; people scoring more highly on the
index of cultural activities also have a higher WTP; and having donated money to charity is also
seen to have a positive impact on WTP. The coefficient of lambda in the two-step Heckman
selectivity model was found to be statistically insignificant at the 10% level, which implies that
self-selection bias is not a serious problem in the data. The first column in Table 2 shows that
participation is mainly driven by education; interest in cultural activities; donations to charity and
a sense of responsibility over heritage preservation. The second column in Table 2 shows that the
decision of how much to pay is mainly driven by: income, age, number of monasteries visited,
perceived state of monasteries conservation and two attitudinal variables (bequest concerns and
high priority given to heritage investments).
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Estimated Values
Estimated (Service Flow) Values:
40% was not willing to pay anything for the preservation of Bulgarian monasteries. 15% of null
WTP responses were classified as an invalid expression of preferences (protest votes). Overall this
amounts to less than 6% of all answers. (December 1996 exchange rate of BGL500=US$1). Table
2 shows the results of the two-stage Heckman test.

Table 1: Willingness to pay statistics (BGL, 1997)

N
Mean WTP
(standard
deviation)

Median WTP

Full sample 483 1943
(6294) not reported

WTP >0 293 3203
(7832) 500

WTP = 0 190 - -
valid answers 162 - -
invalid answers 228 - -
total valid
answers 455 2062

(6466) 500

Table 2:  Econometric models (Heckman model)

Variables Probit
(participation)

Selection
(2-stage)

coefficient standard error coefficient standard error
Constant -1.67563*** (0.45232) -9794.3* (5305.24)
Sex 0.25640* (0.14655) 1137.26 (1046.32)
Age -0.00418 (0.00463) -71.1934** (34.2309)
Education 0.13869* (0.07829) 493.427 (602.337)
income 0.000008 (0.000006) 0.17145*** (0.04459)
State -0.02339 (0.07676) -864.337* (537. 213)
Monasteries
priority  1070.72** (494.817)

Bequest  2121.2** (1127.78)
Number of
visits  83.6474* (51.7241)
Responsibility
for preservation 0.23051*** (0.06080) 848.977 (595.735)

Cultural index 0.56678* (0.33189) 3503.06 (2234.77)
Programme
index 0.18687 (0.06967) 
Donations to
charity 0.68524*** (0.16954) 
Questionnaire
found Boring  

Sigma 3977.35 (3009.23)
R2 0.16
Chi-square 78.72 (9) 42.96 (10)
Log-likelihood -205.8675 -2624.15
N 386 254
Notes:
 ***: significant at 1% level; **: significant at the 5% level; *: significant at the 10% level
Discount Rate:
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Abstract and Alternative Language Summaries
Abstract:

This study sheds light to the debate about whether the total economic benefits of heritage
conservation are worth its costs. It investigates the nature of public attitudes and preferences
towards the conservation of Bulgarian monasteries and subsequently translating them into
economic values using the contingent valuation method. A random sample of 483 people
representative of Bulgarian population was interviewed. The study estimates average WTP for a
conservation programme for all Bulgarian monasteries of BGL2062 (USD$4.1) based on all valid
WTP answers.
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37. Norway: social costs and benefits of preserving and restoring the Nidaros
Cathedral (Navrud and Strand, 2002)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in book
Authors:
Navrud, S. and J. Strand
Title:
Social Costs and Benefits of Preserving and Restoring the Nidaros Cathedral
Source of Study:
Navrud S, and R Ready (eds) Valuing Cultural Heritage: Applying Environmental
Valuation Techniques to Historic Buildings, Monuments and Artefacts, Edward Elgar
Publishing Ltd, Cheltenham, UK.
Date of Reference:
(2002, in press)
Record's Status:

Study Area and Human Population Characteristics
Country:
Norway
Country's state of development:
High income
State/Province:
Trondheim
Location:
The Nidaros Cathedral
Availability of Substitutes and Substitute Sites:
The Nidaros Cathedral is the oldest medieval building in Scandinavia. WTP for both all historic and cultural
monuments in Norway and the Nidaros Cathedral is elicited.
Study Population Characteristics:
Study population was Norwegian and foreign visitors to the Nidaros Cathedral. The chapter does
not provide sample or population characteristics.

Environmental Focus of Study
General Environmental Asset:
Air general: regional air pollution
Land general:
Man made environment/
infrastructure:

preservation of historic
buildings

Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Non-extractive uses and passive use value
Specific Environmental Goods and Services and Environmental Asset:
Passive use value, heritage assets and visiting the Cathedral
Extent of Environmental Change:
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Two different preservation measures were distinguished:
1. through reduced air pollution it is presumed that the present degree of originality of the

Nidaros Cathedral can be retained; and
2. if air pollution is not reduced, it is conceded that the Cathedral will deteriorate gradually over

time, and thus lose more of its original structure. In such a case the Cathedral can be protected
through increased maintenance and restoration.

In both cases, the Cathedral is preserved but in the latter case it looses more of its originality,
which is an irreversible effect. All respondents were asked about their WTP for each of these two
types of protective measures.
Environmental Stressor:
Bio-accumulative substance
Specific Environmental Stressor:
Air pollution
Source of Stressor:
Stationary and mobile sources of air pollution in the city of Trondheim

Study Methods
Type of Study:
Primary
Survey/Study Information:
The CV survey was conducted outside the Nidaros Cathedral during the summer (June-August) of
1991. 237 persons were contacted, of which 163 were willing to be interviewed in person. The
main reasons for not wanting to be interviewed was a simple refusal (52 %), and problems with
the language (29 %) by mastering neither a Scandinavian language nor English. The survey
sample was split into four subsamples, in order to test for effects of different payment vehicles,
and sequence and scope.

Sub-samples 1 and 2 were informed about the impacts of air pollution other than the corrosion and
soiling of cultural monuments. The first WTP question for the sub sample 1 was for a voluntary
donation to a fund, while the same for the sub sample 2 was for increased taxes for all cultural
buildings and monuments in Norway.  The second WTP question to both sub samples asked
respondents how much of this total amount they stated they wished to allocate to the protection of
the Nidaros Cathedral. The two-stage WTP question designed was aimed to test the embedding
effect. It can also be viewed as a scope test.

Sub-samples 3 and 4 were not given any initial information about other environmental problems,
nor were they subjected to the first WTP question as in sub samples 1 and 2. Instead, their first
WTP question was how much they are willing to pay into a voluntary fund, in order for the entire
remaining originality of the Nidaros Cathedral to be protected.  The only difference between sub-
samples 3 and 4 was that sub sample 3 consisted of Norwegians and subsample 4 consisted of
foreigners. Sub samples 1 and 2 were entirely Norwegians.  The only difference between sub
samples 1 and 3 were the amount of information provided and hence the comparison should
provide information on the embedding effect.

A final WTP question asked respondents to allocate their WTP bid amongst the use (experience of
visiting the Nidaros Cathedral); altruistic and bequest values (for others to visit it and in order to
leave it intact for future generations) and other motives to be specified.
Available Study Information:
WTP questions / tables
Year of Data:
1991
Economic Measure:
Willingness to pay; equivalent variation
Valuation Technique:
Contingent valuation - open-ended
Valuation Equation/Function information:
The study attempts to value two different qualities of the same good: the Nidaros Cathedral
preserved for the future in its current condition, and the Cathedral restored to its current external
(but less original) state after some future deterioration due to air pollution. Comparing WTP for
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preservation and restoration shows that the former is greater, but only slightly so and the
difference is not significant at the 5% level. Since a preservation question was posed to all
respondents before the restoration question, there may be some anchoring from the first to the
second. Another possible issue is lack of realism of the preservation alternative. This alternative
requires the immediate elimination of air pollution. Concerning other variables, the study finds no
significant effect on stated WTP from an increase in the number of visits to the Cathedral during
the year in question, nor was there a significant difference between men and women.

Comparison of sub samples 1 and 3 showed that the difference in responses are not statistically
significant indicating that a certain but perhaps not very large embedding effect is present.  A
comparison of sub samples 1 and 2 shows that the answers are practically identical, indicating that
whatever payment vehicle bias is present in the survey it must be equally strong for both vehicles
applied. A comparison of sub samples 3 and 4 shows that, as expected, Norwegians have higher
WTP than foreigners.

Estimated Values
Estimated (Service Flow) Values:
Table 1 shows teh WTP for preserving or restoring the Nidaros Cathedral and all cultural
monuments in Norway. 1 NOK = 0.12 Euro = 0.11 USD)

Table 1: WTP per respondent per year (NOK, 1991)

Mean WTP standard
deviation Min WTP Max WTP No. of

observations
Preservation of
all cultural
monuments in
Norway
(WTPALL)

1,160 1,749 0 12,000 86

Preservation of
NC  (WTPP) 318 475 0 3,000 161

Restoration of
NC  (WTPR) 278 440 0 3,000 157

WTPP divided
into:
i) WTPP-USE
Own
experience
visiting NC

44 133 0 1,000 160

ii) WTPP-
NONUSE
Protect NC for
others and
future
generations

252 406 0 3,000 160

Table 2: WTP for preserving and restoring the Nidaros Cathedral for the four sub samples
(NOK, 1991)

Sub-sample no. Payment
vehicle WTP measure Mean

WTP
Standard
Deviation

Zero WTP
answers
(%)

1 Voluntary fund WTPP
WTPR

313
276

495
494

11
9

2 Increased taxes WTPP
WTPR

324
279

399
370

14
20

3 Voluntary fund WTPP
WTPR

410
400

623
535

17
15

4 Voluntary fund WTPP
WTPR

238
174

368
329

38
49
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Notes: Table 1: A third category includes motives like the historic importance and the religious
value of the Nidaros cathedral as a place of worship. These “other motives” accounted for the
remaining mean WTPP of 22 NOK.
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The main purpose of this study was to elicit the value of protecting and restoring the Nidaros
Cathedral in Trondheim, Norway, which is the oldest medieval building in Scandinavia. Thus, a
contingent valuation (CV) survey of visitors to the cathedral was carried out in the summer of
1991. The study provides information about the relative value of retaining the cathedral in its
present state, versus restoring it in the future.  Through split-samples, the potential information,
embedding and payment vehicle biases are examined and found that none of them are significant
problems for the study. The average WTP for preservations of all cultural monuments in Norway
using the total sample was NOK 1,160 per respondent per year (in 1991 prices). Preservation of
the Nidaros Cathedral was worth NOK 318, while its restoration (after some further damage is
allowed( was NOK 278, again per respondent per year. The difference between preservation and
restoration was not significant.
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38. Italy: valuing access to architectural and visual arts heritage (Scarpa et al, 1998)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Chapter in Book
Authors:
Scarpa, R., G. Sirchia., and M. Bravi.
Title:
Kernel vs. Logit Modelling of Single Bounded CV Responses: Valuing Access to
Architectural and Visual Arts Heritage in Italy
Source of Study:
Environmental Resource Valuation: Application of the Contingent Valuation Method in
Italy, ed Bishop R., and D. Romano. Kluwer Academic Publishers, Dordrecht, the
Netherlands
Date of Reference:
1998
Record's Status:

Study Area and Human Population Characteristics
Country:
Italy
Country's state of development:
High income
State/Province:
Piedmont, North-Western Italy
Location:
Rivoli Castle
Availability of Substitutes and Substitute Sites:

Study Population Characteristics:
The overall respondents' profile indicated that visitors to the Rivoli Castle had an above average
level of education (31% possessed at least a university degree), and a high interest in visual arts
(85% customarily visited visual arts museums).

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure: Cultural monuments

Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:
Cultural and visual arts heritage
Specific Environmental Goods and Services and Environmental Asset:
Rivoli Castle, historic building
Extent of Environmental Change:
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Maintain right to access sight vs. closing site to public
Environmental Stressor:
n/a
Specific Environmental Stressor:
Revenues from admittance tickets to the Castle have been falling short of maintenance costs.
Public institutions in charge of management of the Castle have therefore been investigating the
order of magnitude of the external benefits produced by this good and visitors’ willingness to pay
to maintain the good open to the public.
Source of Stressor:
n/a

Study Methods
Type of Study:
Primary
Survey/Study Information:
Pilot study was conducted in 1993 and the final survey in Spring 1995. Sample size was 1,900
1323 of which was completed surveys. On-site, personal interviews were conducted by trained
personnel. Information was obtained on annual WTP to maintain the right to access to the site
under present conditions and upon payment of existing entrance fees. The alternative was having
the site closed to the public. The payment vehicle used was a fee to an independent agency in
charge of Castle maintenance.
Available Study Information:
Tables
Year of Data:
1995
Economic Measure:
Willingness to pay
Valuation Technique:
Stated preference technique: contingent valuation - single bounded dichotomous choice
Valuation Equation/Function information:
WTP elicited via a single bounded dichotomous choice model, i.e., respondents were divided into
12 sub samples and each was presented with the request to pay a random bid drawn from a range
of 5000-100,000 Lire (1995 ITL). Individuals responded either yes or no (see table 1 for results).
Estimates of WTP are derived parametrically by means of a standard univariate logit model as
well as non-parametrically by means of univariate kernel smoothers.

Estimated Values
Estimated (Service Flow) Values:
For the logit model, given that indirect utility function is assumed to be v = a +b BID + u ,
maximum likelihood estimates are obtained. Results suggest that average annual individual WTP
to prevent the cultural heritage site from closing down is in the order of 49,393 ITL. For the non-
parametric approach, an automated optimal bandwidth selection process was employed, with four
different types of kernel functions. Results indicate that in repeated sampling, 95% of the
population of visitors would exhibit a WTP in excess of 41,395 ITL.
Table 1: Summary of frequencies

Pr(Yes/Bid) Respondents
Bids
(1995 ITL)
5,000 0.8230 113
10,000 0.7097 93
15,000 0.6271 118
20,000 0.5766 111
30,000 0.5439 114
40,000 0.4167 108
50,000 0.4640 125
60,000 0.3478 115
70,000 0.3913 115
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80,000 0.2245 98
90,000 0.2500 104
100,000 0.2522 115
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The purpose of this study was to estimate the annual WTP of visitors to the Rivoli Castle in
Piedmont, Italy, to maintain a historic building of cultural heritage under a regime of public
access. 1,900 visitors were personally interviewed starting in the spring of 1995, of which 1,323
surveys were complete. Information was obtained on their WTP (in a single-bounded dichotomous
choice format) where the payment vehicle was a separate fee to an independent agency in charge
of Castle maintenance. Parametric and non-parametric techniques were employed to estimate the
densities over the investigated bid range. The average annual WTP for individuals was in the order
of 49,393 ITL for the former approach, and 41,753 ITL for the latter.
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2.6 Other

39. Hungary: the possibilities of monetary evaluation of natural resource in
Hungary (Szerenyi, 2000)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
PhD thesis
Authors:
Szerenyi, Z. M.
Title:
The Possibilities of Monetary Evaluation of Natural Resources in Hungary
Source of Study:
Budapest University of Economic Sciences and Public Administration
Date of Reference:
2000
Record's Status:

Study Area and Human Population Characteristics
Country:
Hungary
Country's state of development:
Upper middle income
State/Province:
Budapest, District II and District III
Location:
The Pal-volgyi and Szemlo-hegyi Caves (Budai Mountains) created by thermal springs. These are
the only two that are regularly open to public among a cave system with a known length of 23
kilometres
Availability of Substitutes and Substitute Sites:
The caves are unique in terms of their physical characteristics and location, which is within the metropolitan area of
Budapest.
Study Population Characteristics:
The affected population is the visitors to the caves which mostly come from the Budapest area and
the residents of the Budapest area. The gender distribution was more or less representative of the
population: 45% male. The average age in the two samples (40 and 37) was lower than the
regional average. The samples contained 19.6% and 18.3% with higher education, while the
population percentage is 12. The average family size in the samples were 2.86 and 2.96 persons
per household compared to the regional average of 2.5 persons.  Average income in the two
samples was HUF 55,440 and HUF 57,140 compared to the regional average of HUF 55,609.

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general: caves
Man made environment/
infrastructure:
Water general:
Animals:
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Plants:
Micro-organisms:
Human:

General Type of Environmental Goods and Services Valued:
Non-exhaustive uses and passive use value
Specific Environmental Goods and Services and Environmental Asset:
Cave visits
Extent of Environmental Change:

Environmental Stressor:
Bio-accumulative substance, persistent substance, and resource extraction
Specific Environmental Stressor:
Housing and road construction that modifies the natural flow and infiltration conditions;
inefficient or insufficient sewage and waste disposal and contamination and damage due to
tourism.
Source of Stressor:
Effluent, land controlled

Study Methods
Type of Study:
Primary
Survey/Study Information:
Two samples were interviewed through in person interviews in Budapest and some in Pest
County: the first of 148 persons received an open-ended WTP question and the second of 250
persons received a (single-bounded) dichotomous choice question. A pilot survey of 25
interviewed was implemented. The main survey was carried out between 13 and 27 March (the
year is not reported in the thesis).

The questionnaire contains questions about the general environmental attitudes; and whether the
respondent visited the caves. The respondents were told that the Cave Development Plan would
largely be financed through visitor fees but in addition a one-off contribution from the citizens
would also be necessary. The open-ended question and dichotomous choice question (one of HUF
500, 1000, 2500, 5000, 10000, 16000 bid levels followed by an open-ended maximum WTP
question) were followed by questions on the reasons for being willing or unwilling to pay. The
survey ended with questions on socio-economic variables.
Available Study Information:
Contingent valuation questionnaire, tables
Year of Data:
Not mentioned in the thesis.
Economic Measure:
Willingness to pay
Valuation Technique:
Contingent valuation - open-ended and single bound dichotomous choice
Valuation Equation/Function information:
Open-ended responses were analysed using a linear regression model containing the following
variables: gender, age, purchasing habit regarding environmentally friendly products (purchase);
uncertainty of the bid (the degree of certainty of the respondent that s/he has about her/his
statement), net monthly income, whether the respondent had visited the Pal-colgyi Cave (visit),
whether the respondent considered the survey useful (useful), whether the respondent was familiar
with the caves (familiar). Two variables are insignificant: uncertainty and income - even though
the sign of the latter is correct.

Dichotomous choice responses were analyzed using a logit model. Probability of a respondent
accepting a bid is explained by the WTP bid level (linear logistic) and the natural logarithm of the
WTP bid level (log logistic).
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Estimated Values
Estimated (Service Flow) Values:
Table 1 shows the WTP estimates for both versions of the survey. Table 2 shows the regression
results for the open-ended version, while Table 3 shows the regression results for the dichotomous
choice version. The thesis does not mention the year of the data, though it is likely to be between
1997 adn 1999.

Table 1: WTP: one-off contribute per person (HUF)
Open-ended
question

Dichotomous
question
Linear logistic model Log-logistic model
Users Non-users Users Non-users

Mean WTP 1700 3533 2240 2736 1466
Standard
deviation 2282.8

Median 1000 3533 2240 2737 1467
Minimum WTP 100
Maximum
WTP 15000

N 148
Truncated
mean 4524 2805

Table 2: Regression results - open ended responses
Parameter
estimation b t-statistics

Gender (1-
male) -1411.9394 -0.291994 -3.100***

Age -34.1511 -0.221742 -2.379**
Purchase 1062.6408 0.176006 1.912*
Uncertainty -551.6109 -0.101066 -1.063
Income 0.005228 0.078128 0.848
Visit 947.6244 0.191430 2.065**
Useful 1233.9097 0.235186 2.476**
Familiar 1929.992 0.271664 2.813***
Constant 1874.226 2.274**
R2 0.26227
Adjusted R2 0.20080
F 4.2662
Sign. F 0.0002

Table 3: Regression results - dichotomous choice responses
Linear logistic Log-logistic

Constant 0.9910***
(20.4192)

8.7409***
(54.2215)

BID -0.0003***
(40.0448) -

LBID - -1.1442***
(58.2495)

-2 log
likelihood (LL) 263.575 253.396

Restricted LL 3332.9249 332.9249
Likelihood
ratio index 0.2083 0.2389

Chi-square 69.349 79.529
Correct
prediction 74.59% 76.64%

N 244 244
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Notes: ***: if P<0.01; **: if P<0.05 and *: if P<0.1
 Table 3. Wald-statistics are in brackets.
Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
The survey conducted as part of this PhD thesis aims to elicit the WTP of visitor and non-visitor
residents of the Budapest and Pest County to two underground caves in the Budapest area. The
study also aimed to test whether contingent valuation is an acceptable method in Hungary. 400
respondents were interviewed and two sub samples answered either an open-ended or a single-
bound dichotomous choice (followed by max. WTP open-ended) WTP question.  The results show
that open-ended version on the whole generates lower estimates than dichotomous choice version:
mean WTP of HUF 1700 versus HUF 1466-3533 (depending on the logistic model chosen and
visitor or non-visitor population).
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40. Switzerland: Costing the Traffic Barrier Effect: A Contingent Valuation Survey
(Soguel, 1995)

Study Reference
EVRI Ref. Number:

Date of capture or last update:
June 2002
Document Type:
Journal
Authors:
N. Soguel
Title:
Costing the Traffic Barrier Effect: A Contingent Valuation Survey
Source of Study:
Environmental and Resource Economics 6, p. 301-308
Date of Reference:
1995
Record's Status:

Study Area and Human Population Characteristics
Country:
Switzerland
Country's state of development:
High income
State/Province:

Location:
Neuchatel
Availability of Substitutes and Substitute Sites:

Study Population Characteristics:
 Sample of residents of Neuchatel

Environmental Focus of Study
General Environmental Asset:
Air general:
Land general:
Man made environment/
infrastructure: Traffic barrier effect

Water general:
Animals:
Plants:
Micro-organisms:
Human:
General Type of Environmental Goods and Services Valued:

Specific Environmental Goods and Services and Environmental Asset:
Removal of barrier effect
Extent of Environmental Change:
Removal of barrier effect by assuming the existence of an underground bypass.
Environmental Stressor:
Traffic
Specific Environmental Stressor:
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Source of Stressor:
Mobile sources

Study Methods
Type of Study:
 Primary
Survey/Study Information:
200 households were surveyed (i.e., one in about every 160 inhabitants) between February 17-
March 13, 1992 via personal interviews. 64 individuals (32%) refused to bid and are considered
'indifferent'.
Available Study Information:
Tables
Year of Data:
1992
Economic Measure:
Willingness to Pay
Valuation Technique:
Contingent Valuation, open-ended and bidding game
Valuation Equation/Function information:
To address the problem of large bids so as to avoid non-symmetrically distributed errors in the
regression analysis, the willingness to pay values were transformed according to the Box-Cox
method whereby WTP(λ) = [(WTP + λ2) λ1 - 1]/λ1  where λ1  is a Box-Cox parameter determined to
normalise the error distribution. Strategic bias due to free-riders is dealt with by including a
dummy variable equal to 1 if the respondent behaves strategically and 0 otherwise. A Tobit model
is also used which addresses the self-selection bias introduced by zero-bids, and does not require
the elimination of the indifferents' responses. However the tobit model does not limit the influence
of hypothetical bias.

Estimated Values
Estimated (Service Flow) Values:
136 respondents ('receptives') thought that the barrier effect was a significant problem. Of these 20
(15%) bid nothing which reflects the free-rider behaviour. The 116 respondents out of the
'receptives' who did not adopt the free-rider behaviour were regarded as 'volunteers'. WTP was
either positive for 107 individuals or zero for 9 individuals who could not offer a higher bid ('non-
solvents').   The estimated valuation function based on a sample including receptives only is shown
in table 1. The 'indifferents' are removed from the sample as they do not contribute to the
relationship between disutility and the WTP. Results for the full sample using a Tobit model are
also shown. Table 2 contains descriptive statistics for reported and predicted WTP to suppress the
barrier effect around Neuchatel city centre. The values predicted using the two methods are not
fundamentally different. The predicted mean WTP of a household sensitive to the barrier effect
problem amounts to 21.9 francs per month and 262.8 francs per year (Box-Cox). Taking into
account the probability that a respondent  is not interested in the contingent market (32%) lowers
the mean WTP to 14.9 francs, compared to 20.9 francs with the Tobit model.
Table 1: Box-Cox and Tobit regression coefficients
Independent variables Box-Cox a Tobit b

Constant 2.835**
(6.208)

22.105
(1.222)

Income 0.000121**
(2.794)

0.00354
(1.884)

Age of respondent in
years

-0.0292**
(-5.958)

-1.026**
(-4.902)

Car ownership,
dummy = 1 if owner

-0.435*
(-2.228)

-29.806**
(-3.535)

Exposure level 0.166
(1.963)

7.483*
(2.074)

Road nuisance 0.246*
(3.186)

5.165
(1.625)
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Free rider, dummy =
1 if free-rider

-2.964**
(-12.464) /

λ1 0.000 /
λ2 1.000 /

Sample size n 136 200
Lmax -330.667 -618.805
Notes: Numbers in parenthesis represent the t statistics.
** = significant at the 99% level
* = significant at the 95% level
a  Dependent variable is the monthly WTP to suppress the barrier effect in Swiss francs,
transformed according to the Box-Cox model
b Dependent variable is the monthly WTP to suppress the barrier effect
Income in the household's reported disposable monthly income net the reported monthly rent.
Exposure level is evaluated by a measure of the housing road noise exposure: <60 dB = 1,
60-65 = 2, 65-70 = 3, >75 = 4.
Table 2: Monthly WTP to suppress to barrier effect in Swiss francs

Sample size n Mean Median Std dev.
Bids reported
Respondents 200 19.4 5.0 33.0
Receptives 136 28.5 15.0 36.7
  Volunteers 116 33.4 20.0 37.6
     Solvents 107 36.3 20.0 37.8
     Non solvents 9 0.0 0.0 0.0
  Free riders 20 0.0 0.0 0.0
Bids predicted, Box
Cox
Respondents / / / /
Receptives 136 21.9 17.8 14.0
  Volunteers 116 22.2 17.8 14.8
     Solvents 107 23.4 18.7 14.6
     Non solvents 9 7.2 5.6 5.2
  Free riders 20 20.1 19.2 8.0
Bids predicted, Tobit
Respondents 200 20.9 18.5 12.6
Receptives 136 22.4 20.2 13.0
  Volunteers 116 22.8 20.7 13.4
     Solvents 107 24.0 21.5 13.2
     Non solvents 9 9.5 5.8 6.7
  Free riders 20 19.8 18.2 10.1
Notes:

Discount Rate:

Abstract and Alternative Language Summaries
Abstract:
English
 The study uses the contingent valuation method to evaluate the traffic barrier effect, which is
ignored in other studies. The barrier effect affects children and elderly in particular for whom the
street becomes too large too cross. The contingent market is created by assuming that an
underground bypass would have absorbed the flow of traffic. The upper and lower bounds for the
monthly costs of the nuisance are estimated at 235,000 to 330,000 francs (Sfr. 2.8 -4.0 million per
year).  These estimates must be used with care however, as they may overestimate the WTP for
the barrier effect suppression as respondents may have associated the underground bypass with the
removal of additional traffic-related problems.
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