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Abstract 12 

Forest degradation is a severe threat to the provision of ecosystem services, such as timber production, 13 

biodiversity and hydrogeological protection. Forest abandonment is one of the main causes of forest 14 

degradation in Mediterranean areas where the low value-added of forest activities affects economic 15 

sustainability. This issue requires urgent restoration actions which must be supported by cost-benefit 16 

analysis that comprises all forestry activities that generate income, including the recreational ones. In 17 

effect, while the impact of forest management systems on timber production is well studied, the 18 

impact of recreational values is not. The present article intends to demonstrate that different forms of 19 

forest management result in a differing willingness to pay (WTP) for maintaining the recreational use 20 

of forests. We collected 248 questionnaires from respondents who confirmed their WTP for the 21 

maintenance of the recreational function of forests under three management systems: coppice, active 22 

conversion to high forest, and the natural evolution of forests. Moreover, we tested the influence of 23 

certain socio-demographic variables on individual WTP. Users elicited a high preference for 24 

conversion to high forest, while natural evolution was the least preferred management system. 25 
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Moreover, males and users with higher levels of education had a greater WTP for conversion to the 1 

high forest approach. 2 

 3 

Keywords: forest management, contingent valuation, payment card, random effects interval model. 4 
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Introduction 6 

Restoring degraded forests is a critical issue, which deserves attention as degradation 7 

processes jeopardize the provision of essential forest services, such as the production of wood and 8 

biomass, the supply of non-wood products, watershed protection, and biodiversity conservation 9 

(Ciccarese et al. 2012; Schirpke et al. 2014; Jacobs et al. 2015; Ceccarelli et al. 2015). The recognition 10 

of the multifunctional role of forest areas has resulted in a growing interest in sustainable forest 11 

management (SFM), that is, the way in which a forest is managed in order to prevent degradation, 12 

thereby ensuring income-generation activities, sustaining employment and increasing environmental 13 

benefits, such as carbon sequestration and clean water. SFM postulates that economic and 14 

environmental sustainability must both be accomplished in order to prevent forest degradation. The 15 

challenge represented by this twofold goal requires future-oriented monetary cost-benefit analyses of 16 

several preventative actions, supported by scientific evidence and knowledge. 17 

Especially in Mediterranean forests managed for firewood production, which are 18 

characterized by a very low or negative economic balance, one of the main causes of forest 19 

degradation is the abandonment of forest areas. Indeed, timber production is the main income-20 

generation activity, which has several points of weakness, for example, cash flows are delayed over 21 

time and (very often) the market price of wood products from these areas is unable to cover the 22 

utilization costs. This situation is exacerbated, among other issues, by some peculiar features of the 23 

geographic locations of several forest parcels, such as higher steep slopes or inadequate forest road 24 

networks, which contribute to rising production costs (Bernetti et al. 2009; Sacchelli et al. 2013). 25 

These drawbacks result in very low forest value added. As an example, in Italy, the value added per 26 
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forest hectare is €41 and, in Spain, it is €75, while the average value added in other EU countries is 1 

almost €127 per hectare (Eurostat 2011). Therefore, investigating all factors related to the economic 2 

sustainability of SFM applied to forests dedicated to firewood production, is crucial for identifying 3 

additional “potential monetary revenue”, as well as supporting policy design for contrasting 4 

abandonment and generating sound monetary cost-benefit analyses for preventing forest degradation. 5 

In general, the aforementioned management systems mainly have a wood productive purpose, 6 

and their effectiveness in sustaining timber production is significantly covered in the literature, as 7 

well as their impacts on forest environmental functions, such as soil protection, water regeneration 8 

and biodiversity maintenance (Backéus et al. 2006; Riera et al. 2012; Tao et al. 2012; Marinelli et al. 9 

2013; Bottalico et al. 2016). However, scant attention has been devoted to their impact on an 10 

additional pivotal forest activity, i.e., the recreational use of forests.  11 

Recreational functions play an important role in contemporary societies and rural economies. 12 

According to the State of Europe’s Forest report (2015), 90% of forest and other wooded lands were 13 

reported as being available for recreational purposes. Moreover, 75% of countries reported that, in 14 

2010, at least 90% of their forest and other wooded lands granted access to the public for recreational 15 

purposes. The importance of this function is documented by a huge body of literature (see, among 16 

others, Loomis 2005; Zandersen and Tol 2009; Voces Gonzales et al. 2010; Baerenklau et al. 2010). 17 

The current article intends to demonstrate the capacity of management approaches1 to impact 18 

individual WTP for maintaining forest recreational functions, which in turn could open up additional 19 

potential revenue streams, as mentioned above, which are useful for economic balance. This 20 

hypothesis is supported by Holgén et al.’s (2000) seminal analysis of the relationship between the 21 

recreational values of forests and four different silvicultural systems: natural regeneration using seed 22 

trees, single tree selection, artificial regeneration after clearcutting, and natural regeneration using 23 

advance growth. 24 

 
1 System and approach are used as synonyms in the article. 



	 4 

Our main idea starts with evidence of the strong correlation between territorial planning and 1 

the individual behaviour of users (see, among others, Romano et al. 2014; Cozzi 2015; Boncinelli et 2 

al. 2015a,b; Riccioli et al. 2016). Moreover, as argued by several scholars (Horne et al. 2005; Nielsen 3 

et al. 2007; Bestard and Font 2009; Dhakal et al. 2012; Edwards et al. 2012; Zandersen and 4 

Termansen 2013), the demand and preferences for recreational services are directly related to forest 5 

site characteristics. These characteristics can include the composition of tree species, mix of stand 6 

types, age and health of trees, areas of open land within a forest site and landscape variety, with all 7 

these factors directly or indirectly related to forest management treatments. Hence, a specific 8 

management model could substantially affect one or more of the aforementioned features. 9 

A specific questionnaire was administrated to a random sample of potential users, who were 10 

shown photos to illustrate the selected management approaches: (i) traditional coppice; (ii) active 11 

conversion to high forest; (iii) natural evolution of forest management. With the use of a contingent 12 

valuation elicitation method (CVM), we confirmed the respondents’ WTP for the maintenance of 13 

forest recreational activities in the context of the selected management approach. The photographic 14 

sets were related to three typical forest management systems, which reflected the most common forest 15 

approach found in Italy, namely, the coppice approach. We collected the photographic sets from five 16 

sample areas located in Tuscany (Italy)2. The potential income related to the recreational value of the 17 

forest was quantified through the WTP for the maintenance of forest stands. The conservation of 18 

forests using one of the three types of management listed above let to avoid the degradation of selected 19 

forests due to abandonment phenomena.  20 

One additional aspect, which previous research has not addressed, is related to the estimation 21 

of WTP in relation to forest areas by considering different management forms based on the coppice 22 

approach. This management system, compared to the high forest approach, offers less valuable wood 23 

(it is essentially firewood). However, the maintenance of this type of management approach has 24 

 
2 The areas are related to the LIFE FutureForCoppiceS project, LIFE14 ENV/IT/000514. 
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positive repercussions at an economic, social and environmental level. Indeed, alongside the benefits 1 

resulting from the conservation of high forests (prevention of abandonment, proper water 2 

management), the coppice approach provides revenue streams that are less delayed over time and 3 

represents a non-fossil source of energy (Nicolescu et al. 2017). 4 

The quantification of monetary value related to recreational function allows us to establish 5 

indicators at the political level, by quantifying alternative revenues that could fill the gaps related to 6 

current policy strategies, which do not provide sufficient and specific support to forest recreational 7 

activities. Moreover, the recreational value of forests to the public also poses difficulties to 8 

landowners, firms utilizing forests or other forest associations in taking advantage of these potential 9 

resources, since, in most cases, potential users are free to enter. Therefore, they can be compensated 10 

by public authorities for maintaining and providing recreational functions. 11 

In sum, the present article intends to demonstrate that different forest management systems 12 

result in differing WTP for maintaining the recreational use of forests, such that we are able to identify 13 

what has the greater impact in terms of increasing users’ recreational value. 14 

 15 

Methods and data 16 

Stated preference valuation method 17 

Contingent valuation is a method widely adopted for estimating the economic value of forest 18 

ecosystem services (see among other works based on this method, Molina et al. (2016); Voltaire et 19 

al. (2017); Kniivila (2006) or Tao et al. (2012)). With the CVM, involving the use of questionnaires 20 

and interviews, individuals are placed in a realistic, credible but hypothetical market transaction and 21 

asked about their WTP (a sum of money) for a change in the availability of a given good or service 22 

or for improving or maintaining the quality of an environmental resource (Voltaire et al. 2017). Based 23 

on the concept of consumer welfare, WTP is related to the market price and consumer surplus of a 24 

specific good. 25 
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Boyle et al. (1996) and Venkatachalam (2004) listed, as the main types of WTP elicitation 1 

techniques, the price list, the bidding game, the payment card, and open-ended and single- or double-2 

bounded dichotomous choice approaches. However, combinations of these approaches are possible 3 

(Hu et al. 2011). The method used in this article is based on a revised multiple price list method 4 

(Andersen et al. 2006), which involves a payment card for multiple choices. In other words, the 5 

respondent provides his/her maximum WTP for each forest management system using a monetary 6 

range of WTP. Our approach is very similar to that adopted by Alphonce et al. (2014) to estimate 7 

consumers’ WTP for different food safety regulations by combining a multiple price list with a 8 

payment card. 9 

The payment card method has some advantages e.g. the payment card is easy to implement 10 

due to a lower cognitive burden for respondents, it shows lower rates of non-response, and the starting 11 

point bias is mitigated (Ready et al. 2001; Cameron and Huppert 1989). On the other hand, this 12 

method could possibly be affected by range bias, centering bias or end point bias (Mitchell and Carson 13 

1984; 1989). However we choose this method since our respondents were voluntary participants, thus 14 

a selection of easy-to-handle and easy-to-understand methods was crucial to avoid a high refusal rate 15 

or the failure to complete the survey. Therefore, our methods and survey were determined so as to 16 

minimize the statistical burden and completion time. 17 

In our implementation of the multiple price list, respondents with presented with the three 18 

different forest management approaches in columns, with the available responses in rows. The 19 

respondents had to indicate yes or no for 12 price intervals. The lowest level was €0.00 (no WTP at 20 

all), while the highest was €22.00. Each interval was different by €2.00. The elicitations were 21 

provided at the same time for each management system by each respondent. In this manner, the 22 

respondents could compare them and demonstrate their preferences in a relative framework.  23 

We established the WTP bid range by analysing annual users in case studies in previous works 24 

(Bernetti et al. 2009; Sacchelli et al. 2013); in turn, for each user, we calculated an average amount 25 

per year, which was required for the optimal maintenance of a forest (about €11 per year). The upper 26 
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bound was set at twice this value. More specifically, using a classic payment card, the respondents 1 

were asked to choose one value that represented their maximum WTP. The WTP of the respondents 2 

was then assumed to be located above the chosen value and below the next higher value (when such 3 

a value existed). 4 

 5 

Questionnaire design and survey 6 

The questionnaire was structured in three sections. The first part asked for the respondents’ 7 

socio-demographics information, such as age, gender, level of education and occupation. The second 8 

part collected the respondents’ preferences related to landscape types (not only for recreational use), 9 

such as urban, mountainous, rural and coastal landscapes, and typical agricultural and forest 10 

landscapes, such as crops, heterogeneous agricultural areas3, pasture, high forest and coppice. Using 11 

a five-point Likert scale (from 1=less appreciated to 5=very appreciated), respondents provided 12 

information about their aesthetic evaluation of these typical landscapes in Tuscany. In the third part, 13 

each respondent provided his/her WTP for maintaining forests for recreational use under the 14 

management approaches observed. The interviewers asked for the WTP for all types of recreational 15 

activities (none in particular was specified). We allowed the respondents to freely express their 16 

favourite forest activity. The respondents disclosed their elicitations after they received information 17 

about the three different forest management approaches. The hypothetical scenario included a 18 

supplement to income tax at a regional level, that is, the payment method with which we expected 19 

them to pay for maintaining the recreational value of the forest area.  20 

We illustrated the management systems to the respondents using photographs in order to 21 

strengthen the reliability of answers, given that, as noted by Scarpa et al. (2009), verbal descriptions 22 

are subject to individual interpretation and past experience. We photographed examples of each 23 

management system in five sample areas located in Tuscany (with a total of 15 pictures). The pictures 24 

 
3 Heterogeneous agricultural areas are considered as temporary crops associated with permanent crops, cropping systems, 
and particle complexes. Areas are predominantly occupied by agricultural fields with significant natural areas and areas 
of agricultural woods. 
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were captured during the same season, i.e., the spring of 2016. The respondents received a random 1 

set of three pictures, one for each management system (Figure 1). This experimental procedure was 2 

followed to avoid imposing specific preferences for a particular area. The selected areas were located 3 

in three provinces in Tuscany (Figure 2): Alpe di Catenaia and Valtiberina (Province of Arezzo), 4 

Alberese and Colline Metallifere (Province of Grosseto), and Caselli (Province of Pisa). 5 

A pilot test was carried out to ensure that the questionnaire was clearly and properly worded. 6 

The pilot was conducted between May and June 2016 in the University of Florence during the 7 

delivery of masters courses in forest science. A total of 30 students participated in the pretest stage, 8 

with the questionnaire modified according to the issues that emerged. The final questionnaire was 9 

administrated to forest users in Tuscany by professional interviewers in a face-to-face interview 10 

between July and September 2016. We obtained 248 valid questionnaires. Descriptive statistics of 11 

the sample are described in Chapter 3. 12 

 13 

Econometric model 14 

A straightforward analysis of WTP, obtained by the payment card approach, is to simply 15 

regress the stated card values on different explanatory variables. Cameron (1987) showed that this 16 

form of hedonic analysis is generally inefficient and ignores the important notion that the chosen card 17 

values only reflect the lower bound of a respondent’s WTP. Considering this, we modelled the WTP 18 

in relation to a random-effects interval data regression model, which takes into account that data are 19 

recorded in intervals; hence, the true unobserved respondents’ WTP lies in the known interval. The 20 

general assumption behind this model, as noted by Tian et al. (2011) and Cameron and Trivedi (2005), 21 

is that a respondent’s WTP is located randomly between the chosen value and the next larger value 22 

on the payment card. Moreover, a random-effects analysis allows for inference about the population 23 

from which the sample is drawn. 24 

Therefore, considering that the elicitation of WTP was obtained by using monetary intervals, 25 

the estimation of WTP was based on a random-effects interval data regression model. With C as 26 
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coppice, H as conversion to high forest and E as natural evolution, along with coppice set as the 1 

baseline, Equation 1 shows the model. 2 

 3 

𝑊𝑇𝑃!" = 𝛼 + 𝛾#𝐸 + 𝛾$𝐻 + 𝜀!"        (1) 4 

 5 

where WTPij is the dependent variable (WTP) of i-th respondent related to j-th forest 6 

management system, a is the intercept, and g1 and g2 are the estimated coefficients, i.e., the WTP 7 

difference between the three forest management approaches. E and H are the effect-coded dummy 8 

variables representing the natural evolution and high forest management systems, respectively, while 9 

eij is the error term. To account for the random effects, we spilt the residual εij into two components. 10 

The component ζi is specific for each subject and constant for each j-th forest management system, 11 

and the idiosyncratic component ξij is specific to each j-th forest management system for each i-th 12 

respondent. We then obtain the following model: 13 

 14 

𝑊𝑇𝑃!" = 𝛼 + 𝛾#𝐸 + 𝛾$𝐻 + 𝜉! + 𝜉!"        (2) 15 

 16 

As stressed by Rabe-Hesketh and Skrondal (2012), ζi is the random deviation of i-th 17 

respondent to the overall mean and is often called a random intercept, which represents individual 18 

differences due to the respondent features not included as covariates in the model. The random 19 

intercept ζi has variance su, interpretable as between-subject variance, while the residual ξij has 20 

variance se, namely, within-subject variance. The proportion of the total variance between subjects 21 

is called interclass correlation or ρ, which expresses how much of the total variability is explained by 22 

subjects. 23 

A secondary objective of this research is to test which individuals’ socio-demographic 24 

characteristics influence the WTP for forest management systems. Indeed, several studies have 25 
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demonstrated a strong correlation between the value of recreational forest activities and the 1 

characteristics of users. For example, Walsh (1984) observed that young people are more attracted to 2 

forest activities. In addition, cultural level is positively related to recreational activities. Chaudhry et 3 

al. (2007) found a correlation between professional jobs and the WTP for an environmental fund. On 4 

the topic of forest conservation, Lockwood et al. (1993) and Pouta et al. (2000) observed that older 5 

people are often found to have a lower WTP than others. Kniivila (2006) confirmed this claim with 6 

a conservation analysis, finding that older people (mainly belonging to the male gender) generally 7 

have a lower WTP. Tao et al. (2012) states that education and income are the most important 8 

determinants in terms of whether or not respondents are willing to pay for forest protection. Tempesta 9 

and Thiene (2006) reported the same findings, in that a lower title degree and a lower income are 10 

both correlated with lower WTP. Zandersen and Termansen (2013) observed, as prosperity and 11 

average incomes increase, individuals are more willing to spend on leisure and recreational activities 12 

in forests. Based on the above-mentioned literature, the hypothesis of this paper originates from the 13 

following: the characteristics of being older in age and being male will have a negative impact on 14 

WTP, while being more educated and having a higher income will have a positive impact on WTP.  15 

Therefore, a second model was used in order to test the relationship between WTP and socio-16 

demographic factors. Eight combinations were tested: four socio-demographic variables, namely, 17 

age, gender, education and occupation (where occupation was used as a proxy for income), and two 18 

forest management approaches, namely, conversion to high forest and natural evolution of forest 19 

(coppice was set as the baseline approach). Hence, on introducing the socio-demographic variables, 20 

Equation 2 is rewritten as follows: 21 

 22 

𝑊𝑇𝑃!" = 𝛼 + 𝛾#𝐸 + 𝛾$𝐻 +,𝛽%& ⋅ (𝑑!&)𝐸!" +,𝛽'& ⋅ (𝑑!&)𝐻!" + 𝜀!"

(

&)#

(

&)#

 23 

 (3) 24 

 25 
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where dic equals the c-th socio-demographic explanatory variable of the i-th respondent, dicEij 1 

and dicHij are the interaction variables between socio-demographic factors and forest management 2 

approaches, and bec and bhc are the coefficients of the interactions terms. 3 

 4 

Case study 5 

Tuscany is located in the centre of the Italian peninsula (Figure 2). The territory is mostly 6 

hilly (66.5%) with some plains (about 8.4% of the territory) and major mountain ranges (25.1% of 7 

the region). The climate is characterized by an average annual temperature of around 16°C, with 8 

annual rainfalls of around 600-700 mm. Tuscany is covered by 1,151,000 ha of forests, representing 9 

50% of the total area of the region (2,300,000 ha). Forests are largely composed of oak species (turkey 10 

oak, pubescent oak and evergreen oak). Broadleaf species represent 38% of the total forest area (about 11 

414,000 ha). The most popular forest management system is coppice, which is applied to 725,000 ha 12 

(63% of total forest), while high forest covers 207,000 ha (18% of the total broadleaf forest) (INFC 13 

2005). 14 

 15 

Results and discussions 16 

The sample of 248 respondents was almost equally composed by males and females. 17 

Concerning the age variable, the most representative group is the cohort younger than 35 years old 18 

(40% of the sample) following by the respondents aged between 35 and 50 years. Better educated 19 

participants was well-represent in the sample. Most of the participants are workers (30%) or students 20 

(29%). Our sample, compared to the overall population in Tuscany, shared similar statistical details 21 

(ISTAT 2016). Indeed, the Tuscan population comprises over 3.7 million inhabitants (48% male and 22 

52% female), with 31% made up of young people (aged under 35 years), and 22% and 21% 23 

respectively aged between 35 and 50 years and between 51 and 65 years. Employed people (including 24 
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self-employed) represent 42%, while unemployed people equal 9.5% of the total inhabitants in 1 

Tuscany. 2 

The results from the questionnaire concerning preference towards a landscape in Tuscany 3 

(Table 1) show that a mountainous landscape received the highest rating, with a percentage equal to 4 

69% of answers assigning scale values equal to 4 and 5 on the Likert scale. Respondents rated a 5 

coastal landscape with a maximum value of 65%, followed by a rural landscape (42%) and an urban 6 

landscape (6%). In addition, the Likert scale was used to analyse the respondents’ answers concerning 7 

the aesthetic degree of agricultural and forest landscapes. High forest received the highest rating with 8 

a percentage equal to 75% (4 and 5 on the Likert scale), while coppice received the second highest 9 

percentage (65%). This information was useful in highlighting the respondents’ degree of knowledge 10 

and appreciation in relation to forest areas. The respondents’ choices reflected a high degree of 11 

importance to forests and emphasized how WTP values are given conscientiously. Heterogeneous 12 

agricultural areas revealed a percentage equal to 48%, followed by pastures (35%) and crops (25%). 13 

A general analysis of WTP related to the three different forest management approaches can 14 

be performed simply by using the frequencies of WTP elicited for them. Figure 4 indicates that natural 15 

evolution received a large number of 0 values for WTP, while conversion to high forest prevailed as 16 

the favourite management system for respondents with higher levels of WTP. When analysing the 17 

simple means of the respondents’ WTP, conversion to high forest attracted a WTP equal to €8.64 per 18 

person per year, followed by coppice (WTP equal to €7.44 per person per year) and natural evolution 19 

(WTP equal to €6.52 per person per year).  20 

In order to test the differences in WTP for forest recreational functions under different 21 

management systems, a random-effects interval data regression was performed following the model 22 

in Equation 1. The results are given in Table 2. 23 

The results show significant differences between the WTP values for coppice and evolution 24 

to high forest, as well as between coppice and natural evolution of forest. The constant coefficient, 25 

€6.37, reflects the grand WTP mean (the mean of all management systems for all respondents). The 26 
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highest WTP was given to evolution to high forest (€7.60 per year), while respondents gave a lower 1 

WTP for natural conversion (€5.18 per year). This is likely due to the fact that natural evolution is 2 

perceived as impenetrable scrub, while coppice is less appealing (from an aesthetic point of view) 3 

due to frequent forest maintenance activities (i.e., thinning). The rho value is equal to 53%. This 4 

reveals that, despite a great heterogeneity of subjects, a large part of the variance results from the 5 

differences across panels, i.e., the management systems. This confirms the existence of differences 6 

in users’ WTP for forest recreational value according to the management systems. 7 

In the second phase, the effects of socio-demographic variables on WTP were evaluated. As 8 

mentioned above, we wanted to test whether certain socio-demographic groups have different levels 9 

of WTP for each forest management approach. The results are shown in Table 3. As in the previous 10 

model specification, the results show that significant differences occur between WTP values for 11 

coppice and evolution to high forest, and between coppice and natural evolution of forest. In this case, 12 

the highest WTP was given to conversion to high forest (€7.85 per year), followed by coppice with a 13 

WTP equal to €6.47. Respondents gave a lower WTP for natural conversion (about €5.00 per year). 14 

These results are similar to those reported by Zandersen and Richard (2009), while a review of several 15 

studies in Europe indicate that forest recreation values range from €0.66 to €112 per trip with a 16 

median of €4.52. Of the eight combinations of socio-demographic variables and forest management 17 

systems tested, only two combinations were seen as statistically significant predictors of WTP with 18 

a 95% confidence level, i.e., the degree of education and gender influenced WTP for conversion to 19 

high forest. Female users had a lower preference compared to males for natural evolution of forest. 20 

Meanwhile, educated individuals had a greater WTP for the recreational use of naturally evolved 21 

forest. Whether socio-demographics factors only impact WTP in the case of conversion to high forest 22 

is unclear from our data. 23 

Despite the particular nature of our research goal, the results obtained concerning the 24 

determinants of preference are consistent with the results of similar studies. Management systems 25 

influence not only timber production but also the recreational value of a forest. In our work, women’s 26 
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evaluation had a negative influence on WTP, which differs from the results observed by Kniivila 1 

(2006). However, as stated by Ressurreicao et al. (2011), the impact of gender on WTP for natural 2 

resources is uncertain because the literature on this topic is mixed (Berrens et al.997; Bord and 3 

O’Connor997; Brown and Taylor 2000; Birol et al. 2006). Having a higher level of education had a 4 

positive influence on WTP, which is consistent with the observations of Tempesta and Thiene (2006) 5 

and Tao et al. (2012). 6 

Other combinations of management systems and socio-demographics characteristics had no 7 

effect on WTP. However, our findings are in line with other studies on environmental goods, such as 8 

Cameron and Englin (1997) or Ressurreicao et al. (2011), i.e., the variables of age, education and 9 

occupational status were not statistically significant. 10 

 11 

Conclusions 12 

To limit degradation phenomena, forests need appropriate sustainable management systems 13 

that consider different socio-environmental contexts and, in particular, economic sustainability. 14 

Therefore, when investigating the impact of the adoption of a specific system on all potential forest 15 

sources of income, it is critical to consider timber production and recreational use. As described in 16 

Chapter 1, several researchers have studied the relationship between management systems and timber 17 

production. However, very little is known about the impact of a specific system on recreational value. 18 

In particular, the novelty of the present article is the attention paid to different forest management 19 

approaches involving coppice. Considering the widespread application of the coppice approach in 20 

Europe (about 23 million ha in the Mediterranean area and about 8.5 million ha in EU countries facing 21 

the northern rim (Forest Europe 2015)), our findings could provide data and information useful to 22 

improve the design of several environmental policies.  23 

In this article, the monetary quantification of the recreational function could be considered an 24 

additional income stream (to timber production) to supplement income tax on a regional scale. Thanks 25 
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to a regional tax, public administrations could provide economic support to landowners, firms 1 

utilizing forests or other forest associations in supporting the sustainable management of coppice. 2 

Our findings have established that the aforementioned management systems influence not 3 

only the supply of fuelwood, but also forest recreational value. The WTP analysis has revealed that 4 

natural evolution produces lower revenues than conversion and traditional coppice approaches. 5 

However, this low recreational value could be widely compensated by lower management and 6 

administration costs. That said, this management system could lead to abandonment phenomena with 7 

related environmental problems, such as less efficient water management and increased susceptibility 8 

to fires. 9 

We can observe that the utility function of users is affected by elements, which in turn are 10 

influenced by the forest management systems analysed. It is important to keep in mind that this paper 11 

mainly investigates the use value of forest resources. This is because many respondents have a direct 12 

relationship with the estimated good resulting from recreational functions. However, the fact that 13 

some of the interviewees (e.g., housekeepers, retired people) expressed a non-use value for forest 14 

recreational functions cannot be ignored.  15 

Investigating the recreational aspects, in the course of analysing the responses from potential 16 

forest users, we identified a forest user’s profile. Indeed, the statistically significant user’s profile, 17 

which refers to a male user with a high level of education, reveals a higher WTP for the conversion 18 

to high forest approach. This type of information could help stakeholders to direct future planning 19 

actions using the preferences of this particular user segment in terms of their WTP for recreational 20 

functions. 21 

The evidence that men have a greater WTP than women could be related to the fact that male 22 

users usually perform activities in the forest that women do not normally enjoy, such as mountain 23 

biking, hunting and mushroom picking. Instead, the high level of education could lead to the 24 

organization of innovative activities in the forest, such as recreational activities for children, 25 
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psychopedagogical pathways, culinary initiatives related to non-wood products, and concerts and 1 

book readings). 2 

Some issues that could be included in future research are represented by the characteristics of 3 

the examined landscapes (in term of forest types, composition, i.e., the size of parcels, density, 4 

distribution, age of tree species) and their connections with human activities (e.g., road network 5 

density, distance/proximity from/to agricultural crops). These factors contribute to forming a varied 6 

landscape that is more attractive than a homogeneous one, although they were not included in the 7 

present analysis because WTP was mainly examined in terms of the impact of different forest 8 

management systems on recreation activities, regardless of the aesthetic characteristics involved. 9 

Inevitably, WTP estimates could be influenced by certain distortions related to the CVM. Kula 10 

(1994), Venkatachalam (2004) and Hu (2006a,b) identified several concerns related to the 11 

psychological attitude of respondents and the description of hypothetical markets. For example, as 12 

respondents often have limited knowledge of the topic under investigation, they may be indirectly 13 

influenced by the interviewer. Some distortions can be related to misunderstandings, resulting in 14 

respondents attributing a generic value to the good in question. Moreover, the non-commitment 15 

distortion concerning the hypothetical market results in respondents’ tendency to overestimate their 16 

WTP. 17 

An additional concern of the present study could be related to the photographic set used to 18 

represent each forest management approach. As argued by some authors (Roth 2006; Acar and Sakici 19 

2008; Wang et al. 2016), the subjectivity (angle and position of shooting, camera model, etc.) related 20 

to photos can influences users’ preferences. We tried to mitigate this bias by using a photographic set 21 

shot during the summer, with the images taken by entering into the forest, as well as randomizing the 22 

presentation for the respondents. Moreover, in order to create a homogeneous photographic set, the 23 

photos were taken with a clear sky, approximately in the early hours of the afternoon in order to 24 

ensure the same solar angle for each shot.  25 

 26 



	 17 

Acknowledgements: the results that contributed to this work have been funded by the LIFE 1 

Programme of the European Commission under the Grant Agreement LIFE14 ENV/IT/000514 (LIFE 2 

FutureForCoppiceS, “Shaping future forestry for sustainable coppices in Southern Europe: the legacy 3 

of past management trials”). 4 

 5 

References 6 

Acar C, Sakici C (2008) Assessing landscape perception of urban rocky habitats. Build Environ 7 

43:1153–1170. 8 

Alphonce R, Alfnes F, Sharma A (2014) Consumer vs. citizen willingness to pay for restaurant food 9 

safety. Food Policy 49:160-166. 10 

Andersen S, Harrison GW, Lau MI, Rutström EE (2006) Elicitation using multiple price list formats. 11 

Exp Econ 9(4):383-405. 12 

Backéus S, Wikström P, Lämås T (2006) Modeling carbon sequestration and timber production in a 13 

regional case study. Silva Fenn 40:615–629. 14 

Baerenklau KA, González-Cabán A, Paez C, Chavez E (2010) Spatial allocation of forest recreation 15 

value. J Forest Econ 16:113–126.  16 

Bernetti I, Ciampi C, Fagarazzi C, Sacchelli S (2009) I comparti forestale e di prima trasformazione 17 

del legno. In: AA.VV. Stima della potenzialità produttiva delle agrienergie in Toscana, 18 

Manuale ARSIA, Firenze, pp 43–70 19 

Berrens RP, Bohara A, Kerkvliet J (1997) A randomized response approach to dichotomous choice 20 

contingent valuation. Am J Agr Econ 79:252–266.  21 

Bestard AB, Font AR, 2009. Environmental diversity in recreational choice modelling. Ecol Econ 22 

68:2743–2750.  23 

Birol E, Karousakis K, Koundouri P (2006) Using economic valuation techniques to inform water 24 

resources management: a survey and critical appraisal of available techniques and an 25 

application. Sci Total Environ 365:105–122. 26 



	 18 

Boncinelli F, Pagnotta G, Riccioli F, Casini L (2015a) The determinants of quality of life in rural 1 

areas from a geographic perspective: The case of Tuscany. Rev Urban Reg Dev Stud 27:104-2 

117. 3 

Boncinelli F, Riccioli F, Marone E (2015b) Do forests help to keep my body mass index low? Forest 4 

Policy Econ 54:11-17. 5 

Bord RJ, O’Connor RE (1997) The gender gap in environmental attitudes: The case of perceived 6 

vulnerability to risk. Soc Sci Quart 78:830–840.  7 

Bottalico F, Pesola L, Vizzarri M, Antonello L, Barbati A, Chirici A, Corona P, Cullotta S, Garfi V, 8 

Giannico V, Lafortezza R, Lombardi F, Marchetti M, Nocentini S, Riccioli F, Travaglini D, 9 

Sallustio L (2016) Modeling the influence of alternative forest management scenarios on 10 

wood production and carbon storage: A case study in the Mediterranean region. Environ Res 11 

144(Part B): 72–87.  12 

Boyle KJ, Johnson FR, McCollum DW, Desvouges WH, Dunford RW, Hudson SP (1996) Valuing 13 

public goods: Discrete versus continuous contingent-valuation responses. Land Econ 72:381–14 

396.  15 

Brown K, Taylor L (2000) Do as you say, say as you do: evidence on gender differences in actual 16 

and stated contributions to public goods. J Econ Behav Organ 43:127–139. 17 

Cameron AC, Trivedi PK (2005) Microeconometrics: Methods and applications. Cambridge 18 

University Press, New York. 19 

Cameron TA, Englin J (1997) Respondent experience and contingent valuation of environmental 20 

goods. J Environ Econ Manag 33:296–313. 21 

Cameron TA, Huppert DD (1989) OLS versus ML estimation of non-market resource values with 22 

payment card interval data. J Environ Econ Manag 17: 230–246.  23 

Cameron TA (1987) The impact of grouping coarseness in alternative grouped-data regression 24 

models. J Econometrics 35:37–57. 25 

Ceccarelli T, Salvati L, Bajocco S, Perini P (2015) Land-Use Trajectories and ‘Syndromes’ of Land 26 



	 19 

Degradation in Northern Italy. Ital J Region Sci 1:85–98. 1 

Chaudhry P, Singh B, Tewari VP (2007) Non-market economic valuation in developing countries: 2 

Role of participant observation method in CVM analysis. J Forest Econ 13:259–275. 3 

Chilton SM, Hutchinson WG (2003) A qualitative examination of how respondents in a contingent 4 

valuation study rationalise their WTP responses to an increase in the quantity of the 5 

environmental good. J Econ Psychol 24:65–75. 6 

Ciccarese L, Mattsson A, Pettenella D (2012) Ecosystem services from forest restoration: Thinking 7 

ahead. New Forest 43:543–560. 8 

Cozzi M, Persiani G, Viccaro M, Riccioli F, Fagarazzi C, Romano S (2015) Innovative approaches 9 

to the classification of rural areas: from the European addresses to the local application. 10 

Aestimum 67:97-110. 11 

Dhakal B, Yao RT, Turner JA, Barnard T (2012) Recreational users' willingness to pay and 12 

preferences for changes in planted forest features. Forest Policy Econ 7:34–44.  13 

Edwards D, Jay M, Jensen FS, Lucas B, Marzano M, Montagné C, Peace A, Weiss G (2012) Public 14 

preferences for structural attributes of forests: towards a Pan-European perspective. Forest 15 

Policy Econ 19:12–19.  16 

EUROSTAT (2011) Forestry in the EU and the world, a statistical portrait. Eurostat statistical books, 17 

Publications Office of the European Union, ISBN 978-92-79-19988-2. 18 

FOREST EUROPE (2015) State of Europe’s Forests 2015. http://foresteurope.org/state-europes-19 

forests-2015-report. Accessed April 12, 2018. 20 

INFC (2015) Third National Forest Inventory (INFC 2015). http://www.sian.it/inventarioforestale. 21 

Accessed 23 August 2017. 22 

ISTAT (2016) Occupazione e disoccupazione in Toscana. http://www.regione.toscana.it/-23 

/occupazione-e-disoccupazione-in-toscana-dati-2016. Accessed 16 March 2018. 24 



	 20 

Holgén P, Mattsson L, Li CZ (2000) Recreation values of boreal forest stand types and landscapes 1 

resulting from different silvicultural systems: An economic analysis. J Environ Manage 2 

60:173–180. 3 

Horne P, Boxall, PC, Adamowicz, WL (2005) Multiple-use management of forest recreation sites: A 4 

spatially explicit choice experiment. Forest Ecol Manag 207:189–199.  5 

Hu W (2006a) Comparing consumers’ preferences and willingness to pay for no-GM oil using a 6 

contingent valuation approach. Empir Econ 31:143–150.  7 

Hu W (2006b) Use of spike models in measuring consumers’ willingness to pay for non-gm oil. J 8 

Agr Appl Econ 38(3):525–538.  9 

Hu W, Woods T, Bastin S, Cox L, You W (2011) Assessing consumer willingness to pay for value-10 

added blueberry products using a payment card survey. J Agr Appl Econ 43:243–258. 11 

Jacobs DF, Oliet JA, Aronson J, Bolte A, Bullock JM, Donoso PJ, Landhausser SM. Madsen P, Peng 12 

S, Rey-Benayas JM, Weber JC (2015) Restoring forests: What constitutes success in the 13 

twenty-first century? New Forest 46:601–614. 14 

Kniivila M (2006) Users and non-users of conservation areas: Are there differences in WTP, motives 15 

and the validity of responses in CVM surveys? Ecol Econ 59:530–539. 16 

Kula E (1994) Economics of natural resources, the environment and policies. Chapman & Hall, 17 

London. 18 

Lockwood M, Loomis J, DeLacy T (1993) A contingent valuation survey and benefit–cost analysis 19 

of forest preservation in East Gippsland, Australia. J Environ Manage 38:233–243. 20 

Loomis J (2005) Updated outdoor recreation use values on national forests and other public lands. 21 

General Technical Report PNW-GTR-658, U.S. Department of Agriculture, Forest Service, 22 

Pacific Northwest Research Station, Portland, OR. 23 

Marinelli A, Marone E (2013) Il valore economico totale dei boschi della Toscana. Franco Angeli 24 

editore, Milano. 25 



	 21 

Mitchell RC, Carson RT (1984) A contingent valuation estimate of nation freshwater benefits. Report 1 

to the U.S. Environmental Protection Agency, Resource for the future, Washington D.C. 2 

Mitchell RC, Carson RT (1989) Using surveys to value public goods: The contingent valuation 3 

method. RFF Press, Washington DC.  4 

Molina JR, Rodriguez F, Herrera MA (2016) Integrating economic landscape valuation into 5 

Mediterranean territorial planning. Environ Sci Pol 56: 120–128. 6 

Nicolescu, VN, Carvalho, J, Hochbichler, E, Bruckman, V, Piqué-Nicolau, M, Hernea, C, Viana, H, 7 

Štochlová, P, Ertekin, M, Tijardovic, M, Dubravac, T, Vandekerkhove, K, Kofman, PD, 8 

Rossney, D, Unrau, A (2017) Silvicultural guidelines for European coppice forests. COST 9 

Action FP1301 Reports. Albert Ludwig University of Freiburg.  10 

Nielsen AB, Olsen SB, Lundhede T (2007) An economic valuation of the recreational benefits 11 

associated with nature-based forest management practices. Landscape Urban Plan 80:63–71. 12 

Pouta E, Rekola M, Kuuluvainen J, Tahvonen O, Li CZ (2000) Contingent valuation of the Natura 13 

2000 nature conservation programme in Finland. Forestry 73:119–128. 14 

Rabe-Hesketh S, Skrondal A (2012) Multilevel and longitudinal modeling using Stata. Vol I: 15 

Continuous responses, Third edition. Stata Press, College Station (USA). 16 

Ready RC, Navrud S, Dubourg WR (2001) How do respondents with uncertain willingness to pay 17 

answer contingent valuation questions. Land Econ 77(3):315–326.  18 

Ressurreicao A, Gibbons J, Dentinho TP, Kaiser M, Santos RS, Edwards-Jones G (2011) Economic 19 

valuation of species loss in the open sea. Ecol Econ 70:729–739. 20 

Riccioli F, El Asmar T, El Asmar JP, Fagarazzi C, Casini L (2016) Artificial neural network for 21 

multifunctional areas. Environ Monit Assess 188:1–11. 22 

Riera P, Signorello G, Thiene M, Mahieu PA, Navrud S, Kaval P, Rulleau B, Mavsar R, Madureira 23 

L, Meyerhoff J, Elsasser P, Notaro S, De Salvo M, Giergiczny M, Dragoi S (2012) Non-24 

market valuation of forest goods and services: Good practice guidelines. J Forest Econ 18: 25 

259–270.  26 



	 22 

Romano S, Cozzi M, Fanelli L, Viccaro M (2014) Climate change and forests vulnerability in 1 

Basilicata region: Economic damage evaluation. In Conference proceedings Environmental 2 

Sustainability and Food Security, International Congress. Potenza, 17-19 June 2014. 3 

Roth M (2006) Validating the use of Internet survey techniques in visual landscape assessment: An 4 

empirical study from Germany. Landscape Urban Plan 78:179–192. 5 

Sacchelli S, Fagarazzi C, Bernetti I (2013) Economic evaluation of forest biomass production in 6 

central Italy: A scenario assessment based on spatial analysis tool. Biomass Bioenerg 53:1–7 

10. 8 

Scarpa R, Gilbride TJ, Campbell D, Hensher DA (2009) Modelling attribute non-attendance in choice 9 

experiments for rural landscape valuation. Europ Rev Agr Econ 36(2):151–174. 10 

Schirpke U, Scolozzi R, De Marco C, Tappeiner U (2014) Mapping beneficiaries of ecosystem 11 

services flows from Natura 2000 sites. Ecosyst Serv 9:170–179. 12 

Tao Z, Yan H, Zhan J (2012) Economic valuation of forest ecosystem services in Heshui Watershed 13 

using contingent valuation method. Procedia Environ Sci 13:2445–2450. 14 

Tempesta T, Thiene M (2006) Percezione e valore del paesaggio. Franco Angeli editore, Milano. 15 

Tian X, Yu X, Holst R (2011) Applying the payment card approach to estimate the WTP for green 16 

food in China. No 23, IAMO Forum 2011: Will the "BRICs Decade" Continue? – Prospects 17 

for Trade and Growth, Leibniz Institute of Agricultural Development in Central and Eastern 18 

Europe (IAMO). 19 

Venkatachalam L (2004) The contingent valuation method: a review. Environ Impact Asses 24:89–20 

124.  21 

Voces González R, Díaz Balteiro L, López-Peredo Martínez E (2010) Spatial valuation of recreation 22 

activities in forest systems: Application to province of Segovia (Spain). For Syst 19: 36–50.  23 

Walsh RG, Loomis JB, Gillman RA (1984) Valuing option, existence and bequest demands for 24 

wilderness. Land Econ 60:4–29. 25 



	 23 

Wang R, Zaho J, Liu Z (2016) Consensus in visual preferences: The effects of aesthetic quality and 1 

landscape types. Urban For Urban Gree 20:210–217. 2 

Zandersen M, Richard SJ Tol (2009) A meta-analysis of forest recreation values in Europe. J Forest 3 

Econ 15:109–130. 4 

Zandersen M, Termansen M (2013) TEEB Nordic case: Assessing recreational values of Danish 5 

forests to guide national plans for afforestation. In: Kettunen, M, Vihervaara, P, Kinnunen, S, 6 

D'Amato, D, Badura, T, Argimon, M and Ten Brink, P (eds), Socio-economic importance of 7 

ecosystem services in the Nordic countries: Scoping assessment in the context of The 8 

Economics of Ecosystems and Biodiversity (TEEB), Nordic Council of Ministers, 9 

Copenhagen. 10 

  11 



	 24 

Table 1 - Descriptive statistics for variables 1 

Variable Description Mean SD 

Typical 

landscape 

Likert scale from 1= less 

appreciated to 5 = very 

appreciated 

a) Rural landscape 3.27 1.10 

b) Mountainous landscape 3.95 1.01 

c) Coastal landscape 3.99 0.94 

d) Urban landscape 1.83 0.97 

Agricultural and 

forest landscape 

Likert scale from 1= less 

appreciated to 5 = very 

appreciated 

Likert scale from 1= less 

appreciated to 5 = very 

appreciated 

a) Crops 2.65 1.20 

b) Heterogeneous agric. areas  3.46 1.01 

c) Pasture 2.91 1.21 

d) High forest 4.12 0.97 

e) Coppice 3.74 1.09 

WTP 

Values in the payment card 

(interval values from 0 to 22 

euros per year) 

1) Coppice 7.44 5.13 

2) Conversion to high forest 8.64 5.31 

3) Natural evolution 6.52 5.66 
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Table 2 - Random-effects interval data regression of forest management systems 1 
Variables Coef. Std. Err. p-values| 

Conversion to high forest 1.23 0.20 0.000 

Natural evolution -1.19 0.21 0.000 

Constant 6.37 0.30 0.000 

    
su (Standard deviation of individual effect) 4.08 0.25 0.000 

se (Standard deviation of residual) 3.84 0.16 0.000 

ρ (Interclass correlation) 0.53 0.04 
 

    
Log likelihood -1644.28 

  
Wald Chi2(10) 46.70 

 
0.000 

Observations 744 
  

Respondents 248 
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Table 3 - Random-effects interval data regression with socio-demographic explanatory variables 1 
Variables Coef. Std. Err. P>|t| 

Conversion to high forest 1.48 0.35 0.000 

Natural evolution -1.38 0.36 0.000 

Age*conversion to high forest -0.63 0.70 0.368 

Age*natural evolution 0.72 0.71 0.310 

Gender*conversion to high forest -0.85 0.41 0.035 

Gender*natural evolution 0.76 0.41 0.065 

Education*conversion to high forest 1.28 0.54 0.017 

Education*natural evolution -0.91 0.55 0.096 

Occupation*conversion to high forest -0.09 0.43 0.832 

Occupation*natural evolution -0.14 0.43 0.753 

Constant 6.37 0.30 0.000 

    
su (Standard deviation of individual effect) 4.10 0.24 0.000 

se (Standard deviation of residual) 3.79 0.15 0.000 

ρ (Interclass correlation) 0.54 0.04 
 

    
Log likelihood -1637.59 

  
Wald Chi2 (10) 61.01 

 
0.000 

Observations 744 
  

Respondents 248     

 2 
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Figure Captions 1 

Fig. 1 Example photos of forest management systems taken in Caselli: panel a) coppice; panel b) conversion to high 2 
forest; panel c) natural evolution of the forest 3 

Fig. 2 Sample areas from the photo collection  4 

Fig. 3 General statistics on respondents 5 

Fig. 4 Frequencies of WTP 6 
 7 


