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SUMMARY In this study we estimate the passive use value of forest in
different ecological zones in the Mediterranean region. We estimate these
values for forests using meta-analysis. These estimates are used to reveal
the annual monetary values per hectare for each country. The total annual
amount of passive use value of the Mediterranean forest is about one billion
international dollars. The estimated passive use value of the forest from this
study can be used to account for the social welfare loss caused by fire,
insects, diseases, biotic agents, and abiotic factors.
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1 Introduction

The Mediterranean region partially covers the land of three continents: Africa, Asia,

and Europe. The countries in this region are diversi�ed in terms of economic de-

velopment, culture, and marine and terrestrial ecosystems. This region constitutes

13.5% to the world Gross Domestic Product and 7.7% of the world population and is

also known for its rich and unique ecosystems. The Mediterranean basin ecosystems

include around 25,000 plant species, 768 marine and fresh water species, 351 reptiles,

601 birds, and 296 terrestrial mammals (Myers et al., 2000).

Due to extensive human activity, environmental conditions, and climate this hotspot

region is one of the most endangered and threatened in the world. Historically, the

Mediterranean natural ecosystems have been used intensively for agricultural pur-

poses. Today, in the north, forests has recovered due to less intensive agricultural

use, while southern territories are still over-exploited, leading to deforestation and

erosion in this region (see Figure 1 in Appendix). As a result of human activities,

many native tree species from terrestrial ecosystems in this region are vulnerable,

threatened, or even endangered (see Figure 2).

It is well known that forest is crucial for human well-being. It provides many goods

such as timber, fodder, food, fuel, etc., and services such as recreational activities

(hiking, biking, etc.), watershed services, carbon sequestration, and preservation of

many plant, animal, and bird species. The total economic value of forest consists of

use and non-use values. The use value can be assigned to any resource that can be

sold on the market. This value includes the direct and indirect use values, and option

value.1 The direct use value arises from the actual use of forest such as timber, fodder,

etc., while the indirect use value is attributed to indirect bene�ts of forest such as

watershed protection, carbon sequestration, etc. Also, people place an option value

on having the opportunity to use forest products and its bene�ts in the future.

Beside the use value, people also attribute the non-use value. This value is assigned

1For a detailed discussion see Bateman et al. (2002).
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by people who do not use these goods and who do not intend to use them. However,

they do value the forest ecosystem simply in knowing of its existence. This value

is also known as a passive use value, and includes altruistic, bequest, and existence

values. While computating the forest use value is straightforward, computating the

passive use is a challenge.

The �rst attempts to calculate the passive use value for the Mediterranean re-

gion countries were undertaken by Merlo and Croitoru (2005) and Croitoru (2007).

Croitoru (2007) points out that the passive use value estimates for this region are

either missing due to the scarcity of research or not reliable meaning that ".... no

strong conclusion can be drawn".

Another study by Chaibai et al. (2009), suggests a methodology to compute the

passive use value of forest and provide monetary estimates at the regional level. The

estimates are based on the �ndings from earlier studies related to stated preference

techniques in di¤erent world regions, and then, adjusted to the region of interest based

on its demographic situation and economic development.

Our study contributes to the literature by computing the passive use value of

forest in di¤erent ecological zones in the Mediterranean region countries. Using the

selected case studies that applied stated preference techniques, we implement a meta-

analysis approach. Meta-analysis is an important statistical tool for combining the

main �ndings from di¤erent studies (Glass, 1976). Meta-analyses have been used

to study woodland recreation values and forest valuation (see Bateman et al., 1999;

Bateman and Jones, 2003) and for the forest bene�ts (see Lindhje, 2007), among

others. In addition, meta-analysis can be helpful in summarizing results of a single

study that provides multiple estimates.

The range of monetary estimates presenting the passive use value of the forest

vary considerably, from 0.06 in Slovenia to 188.17 international US dollars (int.$) in

Spain. The di¤erences in values are not surprising since countries di¤er widely with

respect to demographic and economic situations, as well as the total forest area and its
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conservation area. The total amount of passive use value of the Mediterranean forest

is 1,112,730,000 int.$ per year. The estimated passive use value of the forest from this

study can be used to account for the damage caused by �re, insects, diseases, biotic

agents, and abiotic factors. These monetary values are based on the preferences of

individuals, and therefore should not be ignored by policy makers.

The rest of the paper is organized as follows. In the next section the data are

presented. Section 3 presents methodology. Sections 4 and 5 discuss the results and

conclude.

2 Data

Little research has been conducted in the less developed countries compared to the

developed ones, and may indicate that less developed countries cannot a¤ord to invest

in research. According to Christie et al. (2012) for ecosystem services, 11.6% of studies

have been conducted in less developed countries, with 88.6% in more developed ones.

Most countries of Africa and Asia of the Mediterranean region, except Cyprus and

Israel are classi�ed as low- or upper-middle income countries, according to the World

Bankwhile while most European countries in this region are classi�ed as high income

countries.

We searched for case studies related to countries of interest (the Mediterranean)

and if none were found, we searched for studies in the neighboring countries. This

strategy is especially useful for the African countries, where little research is reported.

In order to guarantee that we capture non-use values, we select only the case stud-

ies that apply the stated preference techniques such as contingent valuation, choice

modeling, and choice experiment.

Table 1 shows the selected studies. Due to a paucity of case studies, the African

countries are represented by the studies for Burkina Faso, Ethiopia, Kenya, and

Uganda. The Asian part of the Mediterranean region is represented by Cyprus, Is-
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rael, Lebanon, and Turkey. The European countries are represented by Denmark,

Greece, France, North Ireland, and Spain. Even though Denmark and North Ireland

do not belong to the Mediterranean region, the decision to include these countries

is based on a high quality of studies conducted for the forest from the temperate

zone. According to FAO/FRA (2000), all countries from this region are allocated in

either subtropical or temperate ecological zones (see Figure 3). The countries�values

of wood and non-wood forest products removals, forest, and other woodland (OWL)

areas and their territories are presented in Table 2.

Overall we explore the marginal values from 22 studies. The number of marginal

values varies much from study to study. As seen in Figure 2, the maximum number

of values available in one study is 12 while the minimum is one.

The values for forest ecosystem services in the selected case studies are reported

in di¤erent currencies and time periods. Also, mean and/or median WTPs per house-

hold, per trip, per year, and/or per hectare are presented. We standardize the mar-

ginal values into the common metric of 2005 international $ per hectare per year

(int.$/ha/year). In order to transfer these values to the local currency unit (LCU),

the o¢ cial exchange rate (LCU per US$, period average) is used. In addition, GDP

de�ators with varying base year by country and PPP conversion factor, GDP (LCU

per international $), are applied. The data regarding the exchange rate, GDP de�a-

tors, and conversion factor are taken from the World Bank site.2 Then, WTPs per

person or per visit are converted to the marginal values per hectare per year given

information on a number of trips and respondents or population size in a particular

study.

Unfortunately, some selected studies do not provide any information regarding the

study site area. In this case the area is approximated from information in the Food

and Agricultural Organization of the United Nations, Food and Agricultural Data

Network, or Country Report on Global Forest Resources Assessment.3

2See www.worldbank.org.
3For Food and Agricultural Organization of the United Nations and Country Report on Global
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3 Methodology

In this section we describe the proposed methodology to estimate the non-use value

of the Mediterranean region countries. For that purpose we apply meta-analysis.

This analysis is a useful tool since it allows us to combine results across studies and

to transfer values from studied sites to the sites of particular interest (Glass, 1976).

This is an important feature since in less developed countries no studies of interest are

available. However, this analysis has several caveats since it involves di¤erent studies.

First, some studies provide several estimates for the same forest and its services at

stake but with just some di¤erence in attributes, for instance, levels of preservation

area or considering di¤erent species of animals and plants. Thus, even though these

studies address the same subject, the information provided varies considerably. Also,

from the statistical point of view several aspects such as heteroskedacticity, outliers,

leverage, and non-independence of residuals, in the meta regression have to be taken

into account. Ignoring these aspects may lead to spurious �ndings as well as wrong

statistical inference.

Regarding heteroskedasticity, the estimated coe¢ cients are not a¤ected, but the

standard errors are invalid. Next, having an outlier in a sample is an indication of

measurement error or a heavy-tailed distribution. Therefore, retaining outliers may

result in misleading �ndings.

Another potential concern is a leverage e¤ect. It occurs when one of the inde-

pendent variable deviates substantially from its mean. In this case, the estimated

coe¢ cients in the meta-analysis are a¤ected. Finally, non-independence of residuals

arises when several estimates are provided in the same study. It is possible that the

estimates provided in a study may not be independent, and as a result, residuals

are not independent as well. If this non-independency is not taken into account, we

may end up with wrong statistical inference. To cope these potential caveats, we use

Forest Resources Assessment, see www.fao.org/forestry/ while for Food and Agricultural Data Net-
work see www.countrystat.org.
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the iteratively reweighted least squares regression. This approach is implemented in

STATA (see rreg command).

After careful selection of 22 case studies for our analysis, the �rst step of the meta-

analysis is an OLS regression. It is worth mentioning that the OLS analysis provides

equal weights to residuals while in the robust approach large residuals are given small

weights. The regression of potential interest is as follows:

ln(WTP ) = �0 + �1Y ear + �2Median+ �3Attr + �4NonUse+ (Eq.1)

+�5Authors+ �6Subtrop+ �7Temp+ �8Asia+

+�9Europe+ �10ln(Resp) + �11ln(Area) + u

where ln(WTP ) stands for the natural logarithm of the estimated willingness to pay

(WTP). WTP is standardized in 2005 international US dollars per hectare per year

(int.$/ha/year). The variable Y ear represents a year of collected data. If the date

of the collected data is missing in the study, the year of publication is taken instead.

Median is a dummy variable and equals one for the median WTP and zero for the

mean. Attr is a dummy variable that equals to one if di¤erent forestry attributes such

as forest inhabitants, animals, birds, and/or plants are also explored in the study and

zero if only the forest is studied. NonUse equals one if the study provides the non-

use/passive value (estimate) and zero otherwise. The variable Authors stands for

the number of authors in a study. Subtrop and Temp equal one if the forest from

subtropical or temperate ecological zones, respectively, and zero if for the tropical one.

Asia and Europe equal one if the study is conducted in a country from Europe or

Asia and zero if from Africa. ln(Resp) and ln(Area) stand for the natural logarithms

of the number of respondents and area in hectares involved in a particular study. u

is a stochastic disturbance.

After estimating Eq.1, we use the iteratively reweighted least squares in order to

The Passive Use Value of the Mediterranean Forest
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improve our model and to cope with the potential caveats stated above. Then, for

each observation we estimate leverage and weight based on the size of its residual. A

small weight of an observation indicates that this observation distorts the outcome and

accuracy of the model. As a result, we drop the observations with large leverage and

small weights. Then, Eq.1 is reestimated using the Huber-White sandwich estimators

(see Huber, 1967; White, 1980). The standard errors from this approach are robust

and clustered at the case study. Finally, we obtain the predicted value of ln(WTP )

for the forest from each ecological zone and continent.

Next, we apply the second step following Chiabi et al. (2009):

WTPj;b =WTPi;b(
Nj
Ni
)(
Si;b
Sj;b

)
b�(GDPj
GDPi

)b
 (Eq.2)

where the subscript j stands for a country and subscript i stands for continent (Africa,

Asia, or Europe) while subscript b stands the forest in a particular ecological zone. �̂

and 
̂ are the estimated parameters and are taken from Chiabi et al. (2009). WTPi;b

stands for the average willingness to pay from continent i and forest from ecological

zone b derived from the �rst step. Nj and Ni stand for population in country j and

the average population in the studied countries from continent i, respectively. Si;b

and Sj;b are the forest areas designated to conservation in country i and continent j,

respectively. GDPj and GDPi are the Gross Domestic Product per capita based on

purchasing power parity (PPP ). This methodology can be easily extended for the

future trajectory of the marginal values of forest.

4 Estimation Results

In this section we present and discuss the results for the marginal values (WTP)

of the forest in the Mediterranean region countries. Table 3 shows the results of the

meta-regression analysis. As observed from this table, Y ear,Median, Asia, Subtrop,

and Temp are important explanatory variables for predicting ln(WTP ). However, in
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Figure 5, where residuals and the �tted values are plotted, we observe the presence of

heteroskedasticity in our analysis. For instance, the circled points (observations) in

the right top corner of this �gure point out that for these observations we have large

residuals. As such, the statistical inference presented may be misleading.

In order to provide robust results, we apply the iteratively reweighted least squares

procedure described in the methodological section. The results of the procedure are

in Figure 6, where the x-axis in this �gure is a normalized residual squared and the

y-axis stands for leverage. As shown in this �gure there are two observations with

numbers 86 and 87 that have large variances. Also, the estimated weights for these

observations are equal to zero. We therefore drop these observations from our analysis.

Further analysis of this �gure shows that observations 29 and 30 may create a

leverage e¤ect, meaning that the estimated coe¢ cients might be substantially a¤ected.

As a result, these observations must be excluded. Also, observation number 5 can be

the product of leverage and outlierness. This is in�uential as it substantially changes

the estimates of regression. Thus, it has to be removed from the analysis. Given

this information, Eq.1 is reestimated taking into account heteroskedasticity and non-

independency of residuals. The results are in Table 4.

As seen in this table R2 is substantially increased from 0.49 to 0.57 compared to

the estimation from Table 2. Moreover, the sign and signi�cance of some variables

have changed. This procedure shows that the statistical inference and estimated

coe¢ cients are results of potential caveats described in the methodological section.

Out of 22 studies we left with 19 (see number of clusters) since some observations are

previously removed.

The estimated coe¢ cient on Median is signi�cant, suggesting that the median

WTPs in studies are on average lower than means. Also, if the case study involves

additional attributes of forest, woodland, or trees, such as di¤erent types of animal

species, birds, plants, etc. then WTP is lower (see the coe¢ cient on Attr). This may

indicate a substitution e¤ect between included attributes. Regarding the coe¢ cient

The Passive Use Value of the Mediterranean Forest
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on the NonUse variable, it is not signi�cant, meaning that people attribute equal

weight to use and non-use forest services.

The estimate on the number of authors, Authors, has a negative sign. It may

be the case that some authors are more familiar with the studied region, and thus,

the survey designed may take into account particular country speci�cs. It is worth

mentioning that the explanatory variable Subtrop is not statistically signi�cant, sug-

gesting that the value of forest in the subtropical zone is not di¤erent from the value

of the forest in the tropical zone. Temp is positive and signi�cant, meaning that the

value of forest from the temperate zone has higher WTP. In addition, the value of

forest is higher in Asia and Europe compared to Africa. This can be explained by

the captured income e¤ect since on average European, and Asian countries of the

Mediterranean region are richer in terms of GDP per capita than the African coun-

tries. We also reject the possibility that coe¢ cients on Europe and Asia are equal

(H0 : �Europe = �Asia; p� value = 0:00) supporting the previous explanation.

The negative sign of the study site area, ln(Area), indicates diminishing returns

to scale for forest values. However, the estimated coe¢ cient is not statistically signi�-

cant. Overall, the results are consistent with the literature underlining the robustness

of the suggested methodology in revealing the marginal value (WTP) for the forest.

The marginal values calculated in the �rst step are shown in Table 5, where we see

that for each of the continents and forest from di¤erent ecological zones, the marginal

values per hectare per year and studied areas are reported, and that Avg. GDP and

Avg. Population stand for the average GDP per capita and average population in the

case studies. These values are used to calculate the marginal value for each country

in the next step.

Next, the second step (see Eq.2) for approximating the marginal values per hectare

for each of the country is applied. In Table 6, these monetary values (WTPs) for

each country are given. The columns in this table stand for countries, Marg. Value

for subtropical forest, Marg. Value for temperate forest, subtropical conservation
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area forest, temperate conservation area forest, and total amount in international

US dollars. The columns for WTPs for subtropical and temperate forests provide

information regarding the marginal value for each type of the forest in a particular

country derived from the second step. The columns for subtropical and temperate

conservation areas stand for the designated area for conservation in hectares. These

areas are approximated based on the information from FAO/FRA (2000; 2005; 2010).

As seen in Table 6, the marginal values per hectare per year vary a great deal, from

0.06 in Slovenia to 188.17 int.$ in Spain. The di¤erences in values are not surprising

since the countries di¤er considerably with respect to demographic and economic

situations as well as the total forest area and its designation for conservation. On

average, the non-use value of forest designated for the conservation or protected area

in the European countries of the Mediterranean region is 93.85 int.$/ha/year while

the value of the forest without any designated status is only 19.48 int.$/ha/year.

Overall, the total non-use value of the Mediterranean forest in the African countries

is 2,650,000 int.$, in the Asian countries is 15,140,000 int.$, and in the European

countries is 1,093,630,000 int.$.

5 Conclusion

The �ndings of this study can be used to calculate the welfare loss based on the passive

value of the forest which is burned or damaged by insects, diseases, abiotic factors and

biotic agents. These monetary values for the non-use values of the forest are based on

the preferences of individuals and, therefore, should not be ignored by policy makers.

The values presented in this study can be considered as lower bounds because some

countries do not correctly classify the use of forest. In particular, according FAO/FRA

(2010), some countries classify their forest as a multiple purpose area even though

this forest is indeed a conservation area.

The Passive Use Value of the Mediterranean Forest

11

C
en

tr
o

E
ur

o-
M

ed
ite

rr
an

eo
su

iC
am

bi
am

en
ti

C
lim

at
ic

i



References

[1] Bateman, I. J., R.T. Carson, B. Day, M. Hanemann, N. Hanley, T. Hett, m.

Jones-Lee, G. Loomes, S.Mourato, E. Ozdemiroglu, D. W. Pearce OBE, R. Sud-

gen and J. Swanson (2002), Economic Valuation with Stated Preference Tech-

niques, Edward Elgar, Cheltenham.

[2] Bateman, I. and L. P. Jones (2003), Contrasting Conventional with Multi-Level

Modeling Approaches to Meta-Analysis: Expectation Consistency in UK Wood-

land Recreation Values, Land Economics, 79(2), 235-258.

[3] Bateman, I., A. Lovett, and J. Brainard (1999), Developing a Methodology for

Bene�t Transfers Using Geographical Information Systems: Modeling Demand

for Woodland Recreation, Regional Studies 33(3), 191-205.

[4] Bellù, L. G. and V. Cistulli (1997), Economic Valuation of Forest Recreation

Facilities in the Liguria Region (Italy), working paper.

[5] Biro, Y. E. K. (1998), Valuation of the Environmental Impacts of Kayraktepe

Dam/ Hydroelectric Project, Turkey: An Exercise in Contingent Valuation, Am-

bio, 27(3), 224-229.

[6] Bonnieux, F., A. Carpentier, and J. C. Paoli (2006), Aménagement Et Protection

De La Forêt Méditerranéenne: Application De La Méthode Des Programmes En

Corse, INRA Science Sociales, 6(05).

[7] Brey, R., P. Riera and J. Mogas (2007), Estimation of Forest Values Using Choice

Modeling: An Application To Spanish Forests, Ecological Economics, 64(2), 305-

312.

[8] Bujosa, A., A. Riera and R. L. Hicks (2010), Combining Discrete and Contin-

uous Representations of Preference Heterogeneity: A Latent Class Approach,

Environmental and Resource Economics, 47, 477-493.

12

C
en

tr
o

E
ur

o-
M

ed
ite

rr
an

eo
su

iC
am

bi
am

en
ti

C
lim

at
ic

i

CMCC Research Papers



[9] Bush, G., N. Hanley, M. Moro, and D. Rondeau (2010), Measuring the Costs of

Conservation: A Provision Point Mechanism for Willingness to Accept Estimates

of the Impacts of Protected Areas in Uganda, Paper presented at the Fourth

World Congress of Environmental and Resource Economists, Montreal, Canada.

[10] Chiabai, A., C. M. Travesi, H. Ding, A. Markandaya, P. A.

L. D. Nunes (2009), Economic Valuation of Forest Ecosys-

tem Services: Methodology and Monetary Estimates, mimeo,

http://www.feem.it/user�les/attach/Publication/NDL2009/NDL2009-012.pdf

[11] Christie, M., I. Fazey, R. Cooper, T. Hyde, and J. O. Kenter (2012), An evalu-

ation of Monetary and Non-Monetary Techniques for Assessing the Importance

of Biodiversity and Ecosystem Services to People in Less Developed Countries,

Ecological Economics, 83, 67-78.

[12] Croitoru L. (2007), How Much are Mediterranean Forests Worth?, Forest Policy

and Economics, 9, 536-545.

[13] Glass, G. V (1976), Primary, Secondary, and Meta-Analysis, Journal of Educa-

tional Research, 5(10), 3-8.

[14] Huber, P. (1967), The Behavior of Maximum Likelihood Estimates under Non-

standard Conditions, Statistical Laboratory of the University of California,

Berkley, 221-233.

[15] Despres, A. (1998), Non-Market Bene�ts of Forestry in Managed Forests and

Valuation Methods: The Case of Forests in Lorraine (France), In Institutional

Aspects of Managerial Economics and Accounting in Forestry, Edited By Hans

Jöbstl, Maurizio Merlo And Lorenzo Venzi.

[16] FAO/FRA (2000), Global Forest Resources Assessment: Main Report, ISSN

0258-6150.

The Passive Use Value of the Mediterranean Forest

13

C
en

tr
o

E
ur

o-
M

ed
ite

rr
an

eo
su

iC
am

bi
am

en
ti

C
lim

at
ic

i



[17] FAO/FRA (2005), Global Forest Resources Assessment: Progress Towards Sus-

tainable Forest Management, FAO Forestry Paper 147.

[18] FAO/FRA (2010), Global Ecological Zones for FAO Forest Reporting: 2010

Update, Forest Resources Assessment Working Paper 179.

[19] Garcia, S., P. Harou, C. Montagné, and A. Stenger (2007), Valuing Biodiversity

from a National Survey in France: A Dichotomous Choice Contingent Valuation,

working paper.

[20] Gurluk, S. (2006), The Estimation of Ecosystem Services�Value in the Region of

Misi Rural Development Project: Results From a Contingent Valuation Survey,

Forest Policy and Economics, 9(3), 209-218.

[21] Kontogianni, A., M. S. Skourtos, I. H. Langford, I. J. Bateman, and S. Georgiou

(2001), Integrating Stakeholder Analysis in Non-Market Valuation of Environ-

mental Assets, Ecological Economics, 32(1), 123-138.

[22] Mekonnen A. (2000), Valuation of Community Forestry in Ethiopia: A Con-

tingent Valuation Study of Rural Households, Environment and Development

Economics, 5, 289-308.

[23] Mercer, E., R. Kramer, and N. Sharma (1995), Rain Forest Tourism-Estimating

the Bene�ts of Tourism Development in a New National Park in Madagascar,

Journal of Forest Economics, 1(2), 239-269.

[24] Merlo M. and L. Croitoru (2005), Valuing Mediterranean Forest: Towards Total

Economic Value, CABI Publishing.

[25] Montagné, C., J.L. Peyron, A. Niedzwiedz, and O. Colnard (2005), France, In

Valuing Mediterranean Forests: Towards Total Economic Value, Edited By Mau-

rizio, CABI Publishing, 299-317.

14

C
en

tr
o

E
ur

o-
M

ed
ite

rr
an

eo
su

iC
am

bi
am

en
ti

C
lim

at
ic

i

CMCC Research Papers



[26] Myers N., R. A. Mittlemeier, C. G. Mittlemeier, G. A. B. Da Fonseca, and J. Kent

(2000), Biodiversity Hotspots for Conservation Priorities, Nature, 403, 853-858.

[27] Murrithi, S. and W. Kenyon (2002), Conservation of Biodiversity in the Arabuko

Sokoke Forest, Kenya, Biodiversity and Conservation, 11, 1437-1450.

[28] Naidoo, R. and W. L. Adamowicz (2005), Economic Bene�ts of Biodiversity

Exceed Costs of Conservation at an African Rainforest Reserve, Proceedings of

the National Academy of Science.

[29] Noublanche, C. and J.P. Chassany (1998), Le Rôle Des Acteurs Locaux Dans

La Valorisation Économique Du Paysage. Le Cas De La Vallée Française En

Cévennes, Revue de l�Economie Meridionale, 46(183), 289-299.

[30] Olsen, S. B. (2009), Choosing Between Internet and Mail Survey Modes for

Choice Experiment Surveys Considering Non-Market Goods, Environmental and

Resource Economics, 44(4), 591-610.

[31] Plan Bleu (2009), State of the Environment and Development in the Mediter-

ranean, http://planbleu.org/sites/default/�les/publications/soed2009_en.pdf

[32] Reira, P. and J. Mogas (2004), Evaluation of a Risk Reduction in Forest Fires in

a Mediterranean Region, Forest policy and Economics, 6, 521-528.

[33] Yelkouni, M. (2005), Évaluation Contingente des Ressources Naturelles: Cas de

la Foret de Tiogo au Burkina Faso, Économie Appliquée, 4, 139-160.

[34] Sattout, E.J., S.N. Talhouk, and P.D.S. Caligari (2006), Economic Value of Cedar

Relics in Lebanon: An Application of Contingent Valuation Method for Conser-

vation, Ecological Economics.

[35] Scarpa, R., S. M. Chilton, W. G. Hutchinson, and J. Buongiorno (2000), Valuing

the Recreational Bene�ts from the Creation of Nature Reserves in Irish Forests,

Ecological Economics, 33, 237-250.

The Passive Use Value of the Mediterranean Forest

15

C
en

tr
o

E
ur

o-
M

ed
ite

rr
an

eo
su

iC
am

bi
am

en
ti

C
lim

at
ic

i



[36] Shechter, M., B. Reiser, and N. Zaitsev (1998), Measuring Passive Use Value:

Pledges, Donations and CV Responses in Connection with an Important Natural

Resource, Environmental and Resource Economics,12, 457-478.

[37] Soliño M., A. Prada and M. X. Vazquez (2010), "Designing a forest-energy policy

to reduce forest �res in Galicia (Spain): A contingent valuation application",

Journal of Forest Economics, 16, 217-233.

[38] Soliño, M. (2010), "External Bene�ts of Biomass-e in Spain: An Economic Val-

uation", Bioresource Technology, 101, 1992-1997.

[39] White, H. (1980), A Heteroskedasticity-consistent Covariance Matrix Estimator

and a Direct Test for Heteroskedasticity, Econometrica, 48(4), 817-838.

16

C
en

tr
o

E
ur

o-
M

ed
ite

rr
an

eo
su

iC
am

bi
am

en
ti

C
lim

at
ic

i

CMCC Research Papers



Appendix 

Table 1: Selected studies 

Countries of the Case Study References Forest by Ecological Zones 
Africa 
Burkina Faso, Ethiopia, Kenya, 
Uganda 

Bush et al. (2010), Mekonnen (2000), 
Murrithi and Kennon (2002), Naidoo 
et al. (2005), Yelkouni (2005) 

tropical 

Asia 
 Cyprus, Israel, Lebanon, 

Turkey 
Biro (1998), Gurluk (2006), Sattout et 
al. (2006), Shechter et al. (1998) subtropical/temperate 

Europe 
 

Denmark, Greece, France, 
North Ireland, Italy, Spain 

Bellù and Cistulli (1997), Bonnieux et 
al. (2006), Bujosa et al. (2010), Brey 
et al. (2007), Despres (1998), 
Kontogianni et al. (2001), Montagné 
et al. (2005), Noublanche and 
Chassany (1998), Olsen (2009), Reira 
and Mogas (2004), Scarpa et al. 
(2000), Soliño (2010), Soliño et al. 
(2010) 

subtropical/temperate 
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Table 2: Values from removals, land area, forest area, and other wooded land 

Country 
Value of Wood 
and Non-wood 
forest products 
removals in 2005 

(million $) 

Land area 
(1000 ha) 

Forest area 
(1000 ha) 

OWL 
(1000 ha) 

Designated Area 
 for Conservation 

(in %) 

Albania 111 2,740 794 261 9 
Algeria 18 238,174 2,277 1,595 4 
Bosnia-

Herzegovina n.a. 5,120 2185 549 1* 
Croatia 263.7 5,592 2,135 346 3* 
Cyprus 0.45 924 174 214 2* 
Egypt 11 99,545 67 20 2* 

France 33 55,010 15,554 1,708 3* 
Greece n.a. 12,890 3,752 2,780 4.2 
Israel n.a. 2,171 171 81 18* 
Italy n.a. 29,411 9,979 1,047 30 

Lebanon 1.75 1,023 136 106 2.6 
Libya n.a. 175,954 217 330 100 
Malta n.a. 32 0 0 - 

Monaco n.a. 2 0 0 - 
Morocco 25.5 44,630 4,364 408 12* 
Portugal n.a. 9,150 3,783 84 16.3 
Slovenia 145.5 2,012 1,264 44 46* 

Spain 874.3 49,944 17,915 10,299 37 
Syria n.a. 18,378 461 35 100 

Tunisia 127.8 15,536 1,056 170 3.7 
Turkey 748.6 76,963 10,175 10,689 7.6 

Sources:  FAO/FRA (2005;2010) 
Notes: n.a. is not available. * stands for information from FAO/FRA (2010) otherwise from 
FAO/FRA (2005) 
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Table 3: Meta-analysis, OLS approach 

Dependent Variable: ln(WTP) Coefficients   Standard Errors t-statictic 
Explanatory Variables 
Constant 717.77 *** 159.11 4.51 
Year -0.359 *** 0.079 -4.51 
Median -1.294 * 0.774 -1.67 
Attr -0.391 0.787 -0.50 
NonUse -0.785 1.063 -0.74 
Authors -0.189 0.314 -0.60 
Subtrop -2.514 ** 1.189 -2.11 
Temp 2.971 *** 1.058 2.81 
Asia 6.393 *** 1.254 5.10 
Europe 1.801 1.084 1.66 
ln(Resp) 0.073 0.191 0.38 
ln(Area) 0.057 0.140 0.41 
Number of Observations 98 
R2 0.49 

Note: ***, **, *stand for 1, 5, and 10% significance levels, respectively.  

Table 4: Robust estimation regression after iteratively reweighted approach 

Dependent Variable: ln(WTP) Coefficients Robust Standard Errors    t-statictic 
Explanatory Variables: 
Constant  146.02  139.11 -1.01 
Year -0.706 0.069 -2.37 
Median -1.337 ** 0.564 -2.49 
Attr -3.696 ** 1.487 1.11 
NonUse 1.643 1.483 -2.18 
Authors -0.642 ** 0.295 0.58 
Subtrop 0.683 1.185 2.64 
Temp 4.445 ** 1.685 2.06 
Asia 2.983 ** 1.217 2.42 
Europe 3.414 * 0.691 -0.90 
ln(Resp) -0.182 0.691 -1.20 
ln(Area) -0.182 0.152 1.50 
Number of Observations 93 
Number of Clusters 19 
R2 0.57 

Note: ***, **, *stand for 1, 5, and 10% significance levels, respectively. 

Table 5: Marginal values (WTPs) from the first step 
Continents Marg. Value  

for Sub. Forest 
Marg. Value 

 for Temp. Forest 
Sub. Forest 

Area 
Temp. Forest 

Area 
Avg. GDP 
per Capita 

Avg. 
Population 

Africa 1.07 0 61,989.88 0 976.7575 103,154,937 
Europe 2.7 116.05 19,247.5 741,640.1 29,468.82 36,664,419 
Asia 17.4 655.27 694 814,000 16,446.62 26,220,006 
Notes: Marg. Value is the marginal value. The marginal values for this step are calculated at Median equals zero. 
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Table 6: Marginal values (WTPs) for the Mediterranean forest 

Country 
Marg. Value 

for Sub. Forest 
(int.$/ha/year) 

Marg. Value 
for Temp. Forest 
(int.$/ha/year) 

Sub. Con. 
Area Forest 

(ha) 

Temp. Con. 
Area Forest 

(ha) 

Marg. Value 
of all Forest 

(int.$ 
/ha/year) 

Total Amount 
(Int.$) 

Africa 
Algeria 2.61 0 91,080 0 0.10 237,718.80 
Egypt 0.38 0 2,100 0 0.01 798.00 
Libya 1.32 0 217 0 1.32 286.44 
Morocco 3.89 0 615,720 0 0.55 2,395,150.80 
Tunisia 0.46 0 39,072 0 0.02 17,973.12 
Total in Million Int.$ 2.65 
Int.$/ha/year for Con. Area 3.54 
Int.$/ha/year for all Forest Area 0.33 
Asia 
Cyprus 2.67 0 3,460 0 0.05 9,238.20 
Israel 61.79 0 7,011 0 2.53 433,209.69 
Lebanon 4.55 0 3,536 0 0.12 16,088.80 
Syriaˠ 2.28 0 461,000 0 2.28 1,051,080 
Turkey! 19 20.72 634,106 139,194 1.47 14,932,113.68 
Total in Million Int.$ 16.44 
Int.$/ha/year for Con. Area 13.17 
Int.$/ha/year for all Forest Area 1.48 
Europe 
Albania 0.32 0.21 59,311.8 12,148.2 0.03 21,530.90 
Bosnia-Herzegovina 0.08 0.33 4,151.5 17,698.5 0.01 6,172.63 
Croatia 0.49 1.47 17,934 46,116 0.04 76,578.18 
France 0 77.93 0 155,540 0.78 12,121,232.20 
Greece 6.59 1.38 152,856.48 4,727.52 0.27 1,013,848.18 
Italy 78.56 184.12 2,514,708 778,362 34.16 340,867,471.9 
Portugal 4.16 7.98 505,077.93 118,475.07 0.81 3,046,555.25 
Slovenia 0.06 4.11 69,165.6 501,450.6 1.63 2,065,111.90 
Spain 89.1 188.17 5,302,840 1,391,995.5 40.99 734,414,837.24 
Total in Million Int.$ 1,093.63 
Int.$/ha/year for Con. Area 93.85 
Int.$/ha/year for all Forest Area 19.48 
Africa+Asia+Europe 
Total in Million Int.$  1,112.73 
Int.$/ha/year for Con. Area 81.52 
Int.$/ha/year for all Forest Area 14.79 

Notes: ! The calculation of the marginal values for this country is based on the European marginal value.  γThe calculation of the 
marginal values for this country is based on the Asian marginal value. Int.$ stands for international US dollar. Con. Area is the 
conservation area. Marg. Value is the marginal value (WTP). 
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Figure 1: Trends in the forest area 1990-2005 (in 1000 ha) 

Source: State of the Environment and Development in the Mediterranean (2009). 

Figure 2: Percentage of the endangered, threatened, and vulnerable native tree species 

Source: FAO, Global Forest Resources Assessment (2005) and the International Union for Conservation of Nature. 
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Figure 3: Forest by ecological zones in the Mediterranean region countries 
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Figure 4: Number of marginal values in the selected studies 
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Figure 5: Residuals and fitted values from the OLS regression 

Notes:  The residuals and fitted values are from eq. 1. The circled observations point out the presence of heteroskedasticity. 

Figure 6: Iteratively reweighted least squares approach 

8786

5

31

53

25232624

373935 864636265

101

49

19

27

38

48
17

43

2018

28

9

10056

16

29

76

60

2122

79

70

54
32

97

44

1213
40

102

46

85

72

11

66

45

36

41

89

71

78

33

1459

57

90

68

80
4

58

77

15

8132

67

6

50
61

75

30

82
74

91

47

52

10
98

69

42
773

88

961
99

83

5155 95

84

-5
0

5
10

R
es

id
ua

ls

-5 0 5 10
Fitted values

8786

5

31
53252326243739

35
8

64636265
101
49

19

2738
48

17

43

2018

289
100

56
16

29

76

60
2122
79

7054
3297441213
40

10246

85

72
11
66453641

89

71

78
33
14

5957

90

68

80
4
58

771581
32
67

6

5061

75

30

8274

91

475210986942

7

73

88

96199

83

51
55
95
84

0
.1

.2
.3

.4
.5

Le
ve

ra
ge

0 .05 .1 .15 .2 .25
Normalized redidual squared

The Passive Use Value of the Mediterranean Forest

23

C
en

tr
o

E
ur

o-
M

ed
ite

rr
an

eo
su

iC
am

bi
am

en
ti

C
lim

at
ic

i



24

C
en

tr
o

E
ur

o-
M

ed
ite

rr
an

eo
su

iC
am

bi
am

en
ti

C
lim

at
ic

i

CMCC Research Papers

c© Centro Euro-Mediterraneo sui Cambiamenti Climatici 2014

Visit www.cmcc.it for information on our activities and publications.

The Euro-Mediteranean Centre on Climate Change is a Ltd Company with its registered office and
administration in Lecce and local units in Bologna, Venice, Capua, Sassari, Viterbo, Benevento and Milan.
The society doesn’t pursue profitable ends and aims to realize and manage the Centre, its promotion, and
research coordination and different scientific and applied activities in the field of climate change study.


