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This research is devoted to analysis of visitors’ preferences for forest management activities in Riga region. The stated 

choice experiment, used for evaluation, was designed as a set of alternatives, characterised by forest management activities, 

management costs and a level of biodiversity. Management activities included deadwoods, boughs, and understorey removal and 

construction of recreational amenities (paths and benches). Economic welfare in form of a marginal willingness to pay was also 

estimated, and the alternatives were compared using compensating variation values. The study was conducted for four different 

forest landscapes – open and mature mixed forests with dense understorey and open-type and park-type pine forests. 

Results show strong public preferences for extensive forest management, but a trade-off with management costs and 

biodiversity is also found significant for certain forest types. The study allows developing of hypothetical management scenarios 

and estimating their public utility for well-grounded forest policies.  
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1. Introduction 

 
Forest policy is an essential part of large cities government. Forest policy has multi-attribute nature 

and forest management is always a trade-off between several conflicting goals[1]. The stumbling block of 

forest management is a balance between saving natural biodiversity of forest sites and their recreational 

attractiveness for public[2]. Thereby research of public preferences for attributes of a forest as a 

recreational place becomes necessary for sustainable forest management. Benefits of forest enhancements 

removal are widely acknowledged, but are not covered by studies for Riga region.  

Evaluation of natural resources has been a crucial task for environmental and resource economists 

for decades. A rich set of tools for individual preferences analysis have been employed – contingent 

valuation, revealed preferences, and others. Attribute-based stated choice methods, based on individual 

preferences for specified real or hypothetical alternatives, are widely accepted by practitioners[3]. 

Estimation of non-market values is regarded by government departments as an important step in pursuing 

of sustainable forest policy, oriented both on public needs for recreation and landscape aesthetic, and 

ecological stability. 

Evaluation of economic welfare of projected management activities is essential for forest policy 

purposes. Public willingness to pay is not only a good point to plan government finances, but also is even 

more important in context of a trade-off between natural biodiversity of forests and their recreational 

properties.  

This paper reports on a study of public preferences for forest management activities in Riga and 

estimation of their economic welfare. Using results of the stated choice experiment and the econometric 

conditional logit model, we estimated public preferences for deadwoods, understorey, and boughs 

removal, and recreational amenities construction. We examined four different types of forest landscapes 

and found a significant difference in public preferences between them. Marginal willingness to pay values 

was estimated by inclusion costs into design of the stated choice experiment. Also comparison and 

ranking of different alternatives were implemented on the base of alternatives’ compensating variations.  
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2. Literature review 

 
Discrete choice experiments are widely applied for evaluation of environmental and natural 

resources. There are a significant number of studies [4–7], related with evaluation of forest recreational 

utility, in particular, in terms of forest management.  

Holmes and Boyle [6] used a stated choice experiment for analysis of Maine residents’ preferences 

for alternative timber harvesting practices. They considered a wide set of management attributes – forest 

roads density, dead trees and slash disposals, and evaluated four different forest management plans. 

Significance of management attributes for public was discovered and values of willingness to pay were 

estimated. 

Horne, Boxall, and Adamowicz [7] examined public preferences for forest management at five 

adjacent recreation sites in Finland, using a spatially explicit choice experiment. Alternatives presented to 

respondents, were characterized by different levels of attributes – forest scenery, costs of management, 

and indicators of species richness. Research findings include strong preferences of public for the 

preservation of species richness and for scenic beauty, but also a strong trade-off between recreational 

amenities in a preferred site and biodiversity in others was discovered. 

Hanley, Wright, and Adamowicz [8] applied choice experiments to data on public preferences for 

alternative forest landscapes in United Kingdom. The research incorporated three attributes: shape 

(straight edges versus organic edges); felling (large versus small scale clear felling) and species mix 

(evergreen only versus mixture). Economic welfare of presented attributes was estimated. Also the 

authors investigated the difference in preferences of rural and urban respondents and found it significant. 

Garrod, Ruto, and Snowdon [9] used computer-generated images for revealing public preferences 

for forest landscapes and willingness to pay in Great Britain. Alternative specific attributes include a type 

of trees (coniferous or broad-leaved), a forest type (with open spaces or dense), a distance to town. The 

analysis demonstrated significant variations in preferences and WTP for different forest landscapes. 

Finally, an extensive analysis of different aspects of econometric evaluation of environmental 

utilities were presented by Haab and McConnell[10]. 

Only a limited number of forest preference studies have been conducted, and, to the best of our 

knowledge, there are no such studies for Riga region. So many aspects of citizen preferences for forest 

management remain unexplored. 

 

3. Stated Choice Experiment 

 
Methods, based on individual preferences, have a lot of applications in valuing non-market 

resources and utilities. There are two main approaches to capturing preferences – stated preference and 

revealed preference methods [11], [12]. Both approaches have their own advantages and very useful in 

some cases. The revealed preference methods are based on analysis of real behaviour of individuals. In 

respect of forest management, it can be a real choice of a place for recreation. However these methods are 

limited with analysis of existing alternatives and cannot be used to valuation of new states.  

In the stated preference methods respondents are directly asked about their preferences for 

products or services, and a researcher has an option to present any combination of alternatives’ attributes 

(including hypothetical ones). This option is very important for analysis of potential changes before 

including them into forest management plans. 

A realistic choice task requires identification of crucial attributes, which define individuals’ 

preferences. In this research we utilised the stated preference methods for evaluation of different types of 

forest management activities like deadwood and understorey removal, paths and benches construction, 

and others. 

A total of 506 respondents were used to estimation of stated preferences. The survey was carried 

out in 5 different forest and park places (Mežaparks, Bolderāja, Vecāķi, Jugla, and Mežciems) and 

included different groups of respondents regarding to their age, sex, education and social status. 

Every respondent was provided with 4 sheets; each of them includes 8 management alternatives 

and represents a special type of a forest landscape. A short description of every alternative was presented 

to respondents, and a respondent selected the most preferred alternative. Alternatives’ descriptions were 

augmented with graphical representation of results of management activities (see, for example, the 

Figure 1). 



The 12th International Conference “RELIABILITY and STATISTICS in TRANSPORTATION and COMMUNICATION - 2012” 

 

 47

 
 

Figure 1. A card example for the stated choice experiment 

 

The presented forest landscapes are as follows: 

1. Open forest with understorey (Site 1, Buļļi locality);  

2. Mature mixed forest with understorey(Site 2, Imanta locality);    

3. Open-type pine forest (Site 3, Mangaļsala locality); 

4. Park-type pine forest (Site 4, Mežaparks). 

 

4. Statistical Modelling and Empirical Results 

 
Statistical analysis of the stated choice experiment results is based on McFadden’s theory of  

random utility [13]. An individual’ choice is considered as deterministic, but due to inability of taking all 

uncertainty attributes into account is modelled stochastically. Therefore every alternative j from a set of J 

alternatives has an overall utility (Uj ) containing deterministic (Vj) and stochastic parts (εj): 

jjj VU ε+= . 

The deterministic component Vi is modelled as a function of alternative- or individual-specific 

attributes Xj. In the simplest linear form the utility will be presented as:  

,jjj XU εβ +=  

where β is a vector of unknown coefficients. 

Since the utility includes a stochastic component, an individual’s choice is described in terms of 

probability. Under assumption of independence of irrelevant alternatives, the Gumbel distribution is 

frequently used for this probability [14]: 
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In our research the set of attributes Xj includes only dummy variables for different types of forest 

management activities: 

- deadwoods removal; 

- boughs removal; 

- understorey removal; 

- recreational amenities (path, benches). 

The specified model, which includes only alternative-specific parameters, is called a conditional logit 

model. 

An important issue of forest management analysis is related with a current state of management 

(status quo). Some researches[7], [8] show that respondents prefer saving status quo alternative (when 
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other utilities are identical). Additional percent of status quo selection is usually explained by difficult 

choices between alternatives or general reluctance to changes. Surprisingly, in our dataset the percent of 

status quo choices is varying from 5.3% to 11.4%, less than average frequencies of other alternatives. 

This can be explained by a low basic level of utility for status quo situations (all four status quo situations 

don’t include recreational amenities). To account for status quo effects, an alternative specific constant 

StatusQuo, representing the current situation, was included in each model. 

One of the most practically important goal is estimation of people willingness to pay (WTP) for 

different activities[9], [15]. It measures a monetary value of a marginal change in each attribute for a 

representative individual. In context of the conditional logit model, marginal WTP is a marginal rate of 

substitution between an attribute and a price, so the price variable should be included into consideration. 

In our experiment we included a calculated cost of each alternative (price) on the survey sheets and 

presented them to respondents. 

A direct inclusion of a price term into the conditional logit model provides estimate for linear 

willingness to pay, which rarely a case in practice. A usual assumption about reducing marginal utility of 

money leads to the exponential definition of WTP[10], [16]. Let willingness to pay is the exponential 

function of alternative’s attribute: 

jjX

j eWTP
εβ +

= .
 

Then the probability that the alternative will be chosen is based on a comparison of WTP and the 

alternative’s price. 

j

X
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+εβ

 
or 

( ) βε jjj Xprice −> ln .
 

So the model with an exponential WTP includes a logarithm of the alternative’s price in addition 

to other parameters. 

Summarizing, the utility model is presented as: 
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The model was estimated separately for every of four research sites. The pooled model (including 

all four data sets) is not considered as adequate, because four data sets presented different types of forest, 

where management activities can have different effects. Also activities themselves differed from site to 

site – for example, paths were dirt or wooden, which obvious had different costs to carry out and different 

utilities. 

The results of estimation of four site-specific models are presented in the Table 1. 

 
Table 1. Estimation results of site-specific conditional logit models 

 

Site 1 Site 2 Site 3 Site 4 

 β Sig. β Sig. β Sig. β Sig. 

ln(Price) -0.208 0.558 -0.410*** 0.000 -0.113 0.231 -0.203** 0.012 

Bough Removal 0.284** 0.028 0.328* 0.097 -0.226** 0.050 -0.476** 0.040 

Understorey Removal 0.829*** 0.000 0.326* 0.093 -0.230* 0.093 0.139 0.582 

Deadwoods Removal 0.234* 0.086 0.677*** 0.000 0.651*** 0.000 0.892*** 0.000 

Recreational Amenities 1.829** 0.039 1.204*** 0.000 0.160 0.654 1.174*** 0.000 

Status Quo 0.608 0.110 -0.406 0.120 -0.396** 0.045 0.287 0.408 

Significance codes: 
***

 – less than 1%, 
**

 – 1-5%,
 *

 – 5-10%.
  
 

 

Almost all estimated coefficients have expected signs. For Site 1 and Site 2 all management 

activities (Bough Removal, Understorey Removal, Deadwoods Removal, and Recreational Amenities) 
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have significant positive influence (activities increase the utility of an alternative). Site 3 looks specific – 

boughs and understorey removal have negative effects, and recreational amenities effect is not significant. 

These results can be explained by specifics of Site 3’ landscape – open-type pine forest. The basic 

attractiveness of this type of landscape is very high – it is very comfortable for walking and recreation 

activities without additional management efforts. The only problem is related with deadwoods, which was 

reflected as a positive utility of deadwoods removal for this site. The model for Site 4 provides an 

unexpected negative utility of bough removal. This can be explained by additional requirement for 

greenery in park-type forests. 

Coefficients of status quo constants are insignificant in all models, except the model for Site 3. For 

the Site 3 model the influence of status quo is negative, so respondents prefer changes in forest 

management. This finding is hardly to be explained in terms of utility theory. 

Prices of alternatives have expected negative signs (reduce alternatives’ utilities), but in models for 

Site 1 and Site 3 are insignificant. This finding can be explained in different ways – from a general 

indifferent attitude to municipal funds to incorrect perception of the experiment’s alternatives. 

The marginal willingness to pay can be derived from the model parameter estimates using the 

standard approach: 

price
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So in case of exponential WTP its marginal value depends on the initial level of price (expenses). 

In consideration of a negative estimate of the coefficient γ for price, the WTP value is higher for higher 

values of initial expenses. This fact reflects a kind of synergetic effects in management activities – a WTP 

value for a complex of activities is higher than a sum of WTP values for every activity separately.  

WTP values in the status quo state are of interest for practical management. These values are 

presented in the Table 2. WTP is calculated only for activities which are not implemented in the status 

quo state.  

 
Table 2. Marginal willingness-to-pay values for the status quo states 

 

Site 1 Site 2 Site 3 Site 4 

 

MWTP 

coef. * 

SQ 

attr. 

** 

SQ 

MWTP, 

Ls 

MWTP 

coef. * 

SQ 

attr. 

SQ 

MWTP, 

Ls 

MWTP 

coef. * 

SQ 

attr. 

SQ 

MWTP, 

Ls 

MWTP 

coef. * 

SQ 

attr. 

SQ 

MWTP, 

Ls 

Bough 

Removal 

1.37 – 109.34 0.80 – 63.93 -2.00 – -398.9 -2.34 +  

Understorey 

Removal 

3.99 – 319.38 0.80 – 63.63 -2.03 +  0.68 – 102.44 

Deadwoods 

Removal 

1.13 +  1.65 +  5.75 +  4.39 +  

Recreational 

Amenities 

8.81 – 704.49 2.94 – 234.86 1.42 – 283.2 5.77 – 866.11 

Status Quo 2.93 +  -0.99 +  -3.50 +  1.41 +  

Price  80   80   200   150  
*
 MWTP coefficients are derived from MWTP formula as (–βj/γ). 

**
 SQ attr. has “+” if the activity is applied in the status quo state and “–” if not. 

 

Marginal WTP has reasonable values for all management activities. Recreational amenities have the 

most significant values, from Ls 234 for Site 2 to Ls 866 for Site 4. Lower MWTP value for Site 2 is easily 

explained by the type of paths for this forest – they are dirt, while for other sites the paths are modelled as 

wooden.   

One of the strengths of the stated choice experiment is its ability to estimate a difference of welfare 

for alternatives (with varying attributes). Using compensating variation (CV) as a basis, welfare 
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difference can be defined as “the amount of money that has to be taken from (...) an individual in the new 

state in order to keep him at the initial state utility level (i.e. indifferent between the new and the initial 

state)” [17]. 

According to this definition, the compensating variation between a status quo state and an 

alternative k can be mathematically formalised as: 

( ) ( )kkkSQSQ XCVpriceUXpriceU ,, ∆+= .
 

Applying our functional form of the utility function, we can derive a formula for the compensating 

variation: 
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We applied this formula to compare welfare of every alternative (Alternative 2 – Alternative 8) 

with the status quo state. The results are presented in the Table 3. 

 
Table 3. Compensating variations for alternatives in relation to status quo states 

 

 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 

Site 1 (Buļļi) 

Bough Removal – + + + + – – 

Understorey Removal + + – – + + – 

Deadwoods Removal + – – + + – – 

Recreational Amenities – – – + + + + 

Price 200 200 80 1950 2080 1930 1900 

∆CV Rank 6 5 7 3 1 2 4 

 

Site 2 (Imanta) 

Bough Removal – + – – + + + 

Understorey Removal + + – – + + – 

Deadwoods Removal + – – + + – – 

Recreational Amenities – – – + + + + 

Price 200 200 10 220 430 350 150 

∆CV Rank 5 7 6 2 1 3 4 

 

Site 3 (Mangaļsala) 

Bough Removal + – + + – + – 

Understorey Removal + – – + + – – 

Deadwoods Removal – + – + – + – 

Recreational Amenities – – – + + + + 

Price 130 70 <10 2080 1930 1950 1800 

∆CV Rank 5 1 4 3 7 2 6 
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The continuation of Table 3 

 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 7 Alt. 8 

 

Site 4 (Mežaparks) 

Bough Removal + – – – + + – 

Understorey Removal + + – – + + – 

Deadwoods Removal + – – + + – – 

Recreational Amenities – – – + + + + 

Price 280 130 <10 2050 2330 2250 2020 

∆CV Rank 5 4 3 1 2 7 6 

 

Due to the problems with attitude of prices, described above, absolute values of compensating 

variations are overestimated and not presented in the table. Indifference of respondents to the price 

attribute of alternatives and heightened interest to utility attributes create significant problem with welfare 

estimation. The problem shows up even stronger in our research due to a way of alternatives presentation. 

Results of management activities (more exactly – absence of activities like deadwoods and understorey) 

are presented using attractive graphical images, when the price was presented as a number in a description. 

Naturally that respondents paid more attention to graphics and less to the price, and so the impact of price 

was reduced. A way the price is presented is even more significant when it is related to government 

finances, because respondents usually have no basis to compare (don’t know a volume of other 

government expenses). Correct approach to this practically important problem is a subject to additional 

scientific researches. 

Although absolute values of compensation variance are uninformative, we can use them for 

comparison of alternatives. The Table 3 contains ranks of calculated compensation variances (higher rank 

means better alternative). For Site 1 and Site 2 all management activities have positive utility, which, 

under price indifference, directly lead the first rank for “all included” alternatives. Nevertheless the ranks 

of non-complete combinations are informative for decision makers – they allow choosing a variant with 

higher utility for implementation. For Site 3 the best alternative includes minimal management efforts – 

only deadwoods removal. Preferred alternatives for Site 4 also include a specific set of activities – 

deadwoods removal and construction of recreational amenities. 

 

5. Conclusions 
 

This paper presents an empirical application of the stated choice experiment to forest management. 

Identification of public preferences for forest enhancement activities and estimation of activities’ 

economic welfare provide invaluable information for forest policy makers. A complex trade-off between 

forest biodiversity, forest recreational attractiveness for the public and management costs require careful 

valuation of all aspects.  

The stated choice experiment included 506 respondents and covered four different forest 

landscapes in Riga region. The survey includes graphical representation of forest management 

alternatives, differing in terms of implemented activities – deadwoods, boughs, and understorey removal 

and construction of recreational amenities. Using the conditional logit model, we estimated significance 

of every type of activity and found them varying for different forest landscapes. All projected activities 

are found valuable for open and mature mixed forests with understorey, but for open-type and park-type 

pine forests the public have stronger preferences for saving natural landscapes.  

Economic welfare of activities was also evaluated. Utilising costs of alternatives, we estimated 

public marginal willingness to pay for every forest enhancement activity. Also all alternatives were 

compared on the base of calculated compensating variation values. These finding can be useful for 

designing of forest policies and forest management planning.  

We think that carefully organised surveys, such as those presented here, can help forest managers 

identify management alternatives preferred by the public and utilise this information for policy making. 
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