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Research, part of a Special Feature on Sustainability Impact Assessment of Forest Management Alternatives in Europe
Public Preferences Across Europe for Different Forest Stand Types as Sites
for Recreation

David M. Edwards !, Marion Jay 2, Frank S. Jensen 3, Beatriz Lucas?, Mariella Marzano 1, Claire Montagné°, Andrew Peace?, and
Gerhard Weiss®’

ABSTRACT. A Delphi survey involving expertsin forest preference research was carried out to derive scoresfor the recreational
value of 240 forest stand types across Europe. The survey was organized around four regiona panels: Great Britain, Nordic
Region, Central Europe, and Iberia. In each region, 60 forest stand types were defined according to five forest management
alternatives (FMAs) on a continuum of management intensity, four phases of development (establishment, young, medium, and
adult), and three tree speciestypes (conifer, broadleaved, and mixed stands of conifer and broadleaved). The resulting scoreswere
examined using conjoint analysis to determine the relative importance of the three structural attributes (FMA, phase of
development, and tree species type), and each level or component of the attributes. The findings quantify the extent to which
forest visitors prefer a degree of management to unmanaged forest nature reserves across the four regions. Phase of development
was shown to make the highest contribution to the recreational value of forests while the contribution of tree species type was
shown to be relatively unimportant. While the results are indicative, they provide evidence to support long-term retention and

low-impact silviculture in forests where recreation is a primary objective of management.
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INTRODUCTION

Thefield of forest preference research has contributed much to
our understanding of the impacts of management interventions
on the aesthetic and recreational values of forests (e.g. Zube et
al. 1982, Brown and Daniel 1984, Jensen and Koch 1998, Lee
2001, Silvennoinen et al. 2001, Blasco et al. 2009). Within this
literature, perhaps the most fundamental question has been the
extent to which the visiting public prefers managed or
unmanaged forests (Ribe 1989, Tyrvéinen et a. 2005). While
this issue has been frequently addressed, the majority of work
has focused on specific case study areas, and relatively few
comparative studies or meta-analyses have been conducted
(Ribe 1989, Gundersen and Frivold 2008, Schraml and Volz
2009, Zandersen and Tol 2009, Arnberger et al. 2010, Edwards
et a., in press). We address this gap by quantifying the
recreationa value of forests using a Delphi survey involving
expertsin forest preference research in four contrasting regions
of Europe: Great Britain, the Nordic Region, Central Europe,
and Iberia. Recreational value was defined in terms of the
preferences of people who regularly use forests as sites for
recreation. Preferences for a given forest are likely to be
influenced by many factors, both on-site, such as recreational
infrastructure and services, and off-site, such as proximity to
centers of population and alternative forest and non-forest
recreational opportunities(Hill et al. 2003, Edwardset al. 2011).
To keep the goals of the study within manageable limits, we
focused only onthree structural attributes of theforest, namely,

management intensity, tree age, and tree species, at the forest
stand or forest management unit level.

Oneof thedifficultieswith comparative studies of preferences
for forests is the need to standardize the variation in
management regimes. To resolve this problem, we used the
typology of forest management aternatives (FMAYS)
developed by Duncker et a. (in press) which simplifies the
silvicultural diversity of Europe’'s forests into five types
located along a continuum of management intensity. This
typology was further differentiated into four phases of
development and three tree speciestypesto produce atotal of
60 forest stand types for each region. We obtained scores on
aten-point scalefor therecreational value of each forest stand
type through a Delphi survey undertaken simultaneously in
the four regions (Edwards et a. 2010a). The resulting scores
were later extrapolated to cover every country in Europe and
used asinput datafor European scenario analysis (Edwards et
al. 2011, UNECE/FAOQ 2011, M.-J. Schelhaas, M. Didion, E.
Arets, D. Edwards, G. Hengeveld, M. Lindner, B. Mason, A.
Moiseyev, G.-J. Nabuurs unpublished manuscript).

This study, however, focuses on analysis of the recreational
scores, and how these are composed of the three attributes
used to define the 60 forest stand types. The main objectives
are to determine the relative importance of: (1) the three
structural attributes, and (2) each level or component of the
three attributes, i.e., the five FMAs, four phases of
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development, and three tree speciestypes. In each casewe also
examine variation between regions. The discussion interprets
the findings by drawing from previous published research,
including a companion study conducted by the authors as part
of the same Delphi survey, which assessed the relationship and
relative contribution of abroader range of attributes(12intotal)
to the recreationa value of forests in the same four regions
(Edwardset a. 2010b, Edwardset al., in press). In contrast, the
study reported here assessed the forests themselves, and then
decomposed the results using conjoint analysis to assess the
contribution of thethreekey attributesthat wehad used to define
them. In doing so, we quantify public preferences for
management intensity and the extent to which generalizations
are possible across Europe. The wide applicability of our
findings should attract the interest of managers and policy
makers who seek accessible evidence to support recreational
planning within the context of multifunctional land use.

METHODS

A typology of 60 forest stand types was defined within amatrix
comprising five forest management alternatives (FMAS), four
phases of development, and threetree speciestypes. The FMASs
were located on a continuum of management intensity as
follows: (1) forest nature reserves; (2) close-to-nature forestry;
(3) combined objective forestry; (4) intensive, even-aged
forestry, and (5) woody biomass production (Duncker et al. in
press). The phases of devel opment were: (1) establishment (0-5
years, less than 2 meters in height), (2) young (5-15 years,
greater than 2 meters, and up to 7 cm breast height diameter),
(3) medium (15-50 years, up to when most height growth has
been reached), and (4) adult (50+ years, after the time when
most height growth has been reached). The tree species types
were conifer, broadleaved, and mixed stands of coniferous and
broadleaved trees.

The 60 forest stand types were assessed as part of a Delphi
survey in each of four European regions: (1) Great Britain, i.e.,
upland areas of Scotland, England, and Wales, (2) the Nordic
Region, i.e., boreal areas of Norway, Sweden, and Finland, (3)
Centra Europe, i.e, southern Germany, Austria, and
Switzerland, and (4) Iberia, i.e., Mediterranean areas of Spain
and Portugal . Theseregionswere selectedtoreflect thediversity
of biogeographical and socio-cultural contexts in Europe (cf.
Probstl et al. 2009). In each region, themost common treegenus,
by area, was sel ected to represent each tree speciestype. Insome
casesthetree specieswasgiveninstead of generawhen thiswas
judged to be more helpful to survey participants. The generaor
species selected in each region were Great Britain: Sitkaspruce
(Piceasitchensis) and birch (Betula spp.); Nordic Region: Scots
pine (Pinus sylvestris) and birch (Betula spp.); Central Europe:
Norway spruce (Picea abies) and beech (Fagus sylvatica); and
Iberia: pine (Pinus spp.) and oak (Quercus spp.).
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The Delphi survey

Following the protocol of Novakowski and Wellar (2008) we
developed a Delphi methodology whereby experts in forest
preference research were invited to participate anonymously
in a questionnaire survey conducted over successive rounds,
organized into four panels with one panel representing each
of the four regions (Linstone and Turoff 1975, cf. Landeta
2006, Edwards et a. 2011). The survey was carried out
between September 2009 and January 2010 following
completion of apilot phase. Overal, 46 experts participated:
10 in each of the Great Britain and Iberia panels, 12 in the
Nordic pand, and 14 in the Centra Europe panel (see
Acknowledgements). Two rounds were required before
stability in the responses was reached (Edwards et a. 2010a).

Potential participants were identified and recruited primarily
through the authors existing professional networks.
Candidates who declined the offer to participate were asked
to suggest other potential participants. Efforts were made to
ensure that the panels were similar in composition, in
particular intermsof theacademic disciplinesand professional
roles that were represented, although some bias may have
resulted from differences in the academic traditions of forest
preference research in each region. One of the reasons for
using expertsrather than direct sampling of forest visitorswas
that the questionnaire used a conceptua framework of forest
stand types, rather than photographs or computer images,
which greatly simplified the task of ensuring that comparable
information was presented to each panel. Participants were
selected partly ontheir expected ability to visualize each stand
type in their respective regions. An additional criterion for
selecting experts was their expected ability to respond on
behalf of the public rather than provide their persona
viewpoints. Experts in forest preference research, with their
linksto natural resource management and the human sciences,
were seen to be well placed to meet these two criteria.

The questionnaire included a scoresheet comprising a matrix
of 60 cells organized according to the three key variables that
defined the forest stand types (see Table 1). Participants were
asked to fill in each cell with a score on a ten-point scale to
indicate how they believed potential visitors would value a
forest stand of that type as alocation for recreational use. For
most visitors, visual attractiveness has a major impact on the
recreational value of aforest stand (Brown and Daniel 1984).
However, it was highlighted in the questionnaire that some
visitors may also value the same stand type for nonvisual
reasons, e.g., because they provide better habitats for hunting,
bird-watching, or collection of mushrooms and berries.
Participants were asked to take these differencesinto account,
and completethe scoresheet on behal f of the* average” visitor.
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Table 1. Median recreational scores for forest stand types, by region.

FMA'

Region Phase of Conifer Broadleaved Mixed

Development

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Great Establishment 3 3 3 1 1 4 35 35 25 2 4 4 35 25 2
Britain

Young 35 3 3 2 15 6 6 5 35 25 5 5 5 4 25

Medium 5 5 6 3 25 8 8 75 5 35 8 8 65 5 35

Adult 65 7 65 45 - 10 10 8 6 - 8 9 85 6 -
Nordic Establishment 2 2 25 1 1 2 2 25 15 1 2 2 25 2 1
Region

Young 25 3 35 25 2 3 35 4 3 2 3 35 4 3 2

Medium 55 7 7 55 3 6 8 7 7 4 55 75 7 6 45

Adult 8 9 9 8 - 8 10 9 8 - 8 9 10 9 -
Central Establishment 4 4 3 1 1 4 4 35 2 1 5 4 4 2 2
Europe

Young 45 4 3 2 1 55 5 4 3 2 55 55 45 3 2

Medium 6 6 5 3 2 7 7 6 5 3 7 8 7 5 3

Adult 8 75 7 4 - 85 9 8 6 - 10 9 8 6 -
Iberia Establishment 2 2 2 1 1 3 3 3 2 15 35 3 3 2 2

Young 35 35 35 15 1 4 5 45 3 15 5 6 5 35 2

Medium 7 65 6 4 2 7 7 75 5 3 8 9 75 6 3

Adult 65 8 8 5 - 8 85 8 6 - 95 10 9 65 -

TForest management alternatives (FMAS): (1) forest nature reserves; (2) close-to-nature forests; (3) combined objective
forestry; (4) intensive even-aged forestry; (5) wood biomass production.

They were al so asked to provide comments or explanatory notes
on the decisions that they made.

Participants were requested to use the full range of scoresfrom
1 to 10 across the whole scoresheet. However it was stressed
that thematricesfor each tree speciestype could haveadifferent
range of scores, e.g., 1-10for conifers, 2-8 for broadleaved, and
4-10 for mixed stands. They were asked to use full numbers (i.
e., no decimals or fractions), and to use the same score for
different forest stand types if they felt they were of equal
recreational value. They should assume that there was suitable
physical accessinto, alongside, or in closeproximity tothestand
from which avisitor could judge its recreational value. Scores
were to be based on hiophysical features only, ignoring paths
and other recreational infrastructure that may be present in such
aforest type. Participantswere also asked to provide ascore for
every cell, even though in practice some may be very rare, and
to provide average scores across all seasons of the year, for
example, to alow for differences in appearance of deciduous
trees or due to snowfall. However, in response to feedback
during Round 1, it was decided to remove adult phase wood
biomass production (FMA5) from the questionnaire for Round
2. They were asked to bear in mind that neighboring stands may

also be visible, especially when scoring establishment phase
stands, and to assume that these were of the same FMA. An
appendix was provided giving pan-European definitions of
each FMA (see Duncker et al. in press).

At the end of Round 1 the scores and comments were collated
and provisional analysis was carried out. Questionnaires for
Round 2 were prepared and circulated. These were tailored
for each individual: a table was provided, which gave the
resultsfromthefirst round of everyoneintheir panel, including
all of thecomments. Also, on aseparate page, alongsideanew
scoresheet, their personal scoresfrom Round 1 were provided.
Participants were invited to reconsider their previous answers
in the light of the aggregated group’s response, and to revise
them or comment upon them if they felt this was appropriate.
Of the 46 participants, 45 completed the two rounds of the
survey. A total of 41% of participants changed at least one
score during Round 2, athough only 14% of scores were
changed, which is less than the rule of thumb proposed by
Nelson that stability is reached when fewer than 20% of
individual participants responses have changed (Nelson
1978, cited in Novakowski and Wellar 2008). Once all
responses to Round 2 had been received, the results were
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analyzed and, since it was clear that stability in responses had
been reached, participants were informed that the survey had
been completed and asked whether they were willing to have
their names identified.

Two aternative designs were presented to the 10 research
colleagues who agreed to participate in the pilot phase of the
survey: thefull profile design that came to be used whereby all
60 forest stand typeswereincluded in the matrix, and areduced
design whereby respondentswere asked to score 16 forest stand
types selected to represent sufficient combinations of attributes
sothat all other combinations could be cal cul ated using conjoint
analysis. Typicaly a researcher seeks to reduce the
combinations of attributes, and levels of attributes, to optimize
the number of evaluation situations presented to the respondent
so that they are not overburdened (Alriksson and Oberg 2008).
However, it has also been argued that a full design can give a
more realistic choice situation allowing researchers to model
actua choices (Herrmann et al. 2003). In practice, during the
pilot phase respondents found the reduced design very difficult
to complete. The full design was also challenging but simpler
to complete, because of the contextual information inherent in
the design of the scoresheet. Respondents could take into
account the position of each cell in relation to the three axesthat
together defined each stand type, allowing for adjustmentsuntil
the scores fitted their understanding of the contributions of the
three attributes.

Overdl, 93 pointswereraised in survey participants comments
regarding the process of scoring forest stand types. Around half
of these points (47) were explanations for individua’s scores,
22 pointsraised issuesregarding the conceptual framework that
was used, 12 points highlighted difficulties experienced in
completing the exercise, seven points highlighted that forest
stands had been taken out of context making the process more
difficultandtheresultslessvalid, whilefivepointsraised similar
concerns about the requirement to respond on behalf of the
average visitor (Edwards et al. 2010a).

Analysisof data

For each forest stand type, the median values from Round 2 in
each region represented therecreational scoresthat areanalyzed
here, and used for European scenario analysis (UNECE/FAO
2011, M.-J. Schelhaas, M. Didion, E. Arets, D. Edwards, G.
Hengeveld, M. Lindner, B. Mason, A. Moiseyev, G.-J. Nabuurs
unpublished manuscript). For this latter purpose, a European
dataset was generated by transferring the scoresto each country
from the region that it most closely resembled in biophysical
terms.

The data were explored using conjoint analysis, a
decompositional stated preference method that can be used to
estimate the preference each respondent has for each attribute
of a situation. Respondents are presented with a number of
situationsthat vary according to thelevel s of each attribute, and
are then asked to evaluate each one, typically by ranking or
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rating. Their responses are then decomposed to calculate the
importance weightings, or utility factors, for each attribute
(Alriksson and Oberg 2008). Conjoint analysis was used here
to show the relative importance to the recreational value of
forests of: (1) the three attributes, and (2) each level or
component of the three attributes. A multivariate analysis of
variance (MANOVA) was carried out on the importance
weightings for each region to test whether there were
differencesinimportanceacrossthefour regions. All analyses
were undertaken using the statistical software SAS 9.2 (SAS
Ingtitute Inc. 2008).

RESULTS

Therecreationa scores(i.e., the median valuesfrom Round 2
for each forest stand typein each region are given in Table 1.
Examination of the table reveals that scores tended to be
highest for adult phase forest nature reserves and close-to-
nature forestry (FMA1 and 2) and lowest for establishment
phase wood biomass production (FMAS), suggesting that
recreational value was seen by many participants to increase
with both the age and, to a lesser extent, decrease with the
management intensity of the stand. Tree species type had a
relatively small impact on the scores for any given region.

Relativeimportance of each attribute

The mean relative importance of each of the three attributes
in each region calculated by conjoint analysisis expressed as
a percentage in Table 2. Multivariate analysis of variance
(MANOVA) showed that there was a significant difference
between the regions (p < 0.01; see Appendix 1 for the
individual utilities derived from the analysis). The results
indicate that, in all four regions, phase of development was
the most important, and species type was the least important,
of the three attributes in explaining the recreational scores
assigned to the forest stand types. For Great Britain, the
importance of phase of development was around twice that of
species type, while FMA was of dlightly lower importance
than phase of development. For the Nordic region, phase of
development was seen as eight times as important as species
type and more than twice that of FMA. The results of the
Central Europe panel resembled those of Great Britain,
although speciestypewas of relatively lower importance than
for Great Britain. For the Iberia panel, phase of development
was around three times as important as species type, while
FMA lay approximately halfway inimportance between phase
of development and tree species type.

Relativeimportance of the levels of attributes

Figures 1 to 3 show the relative importance or contribution to
recreational value of each FMA, phase of development, and
tree species type in each region, or in other words, the effect
of anincreasein thelevel of each attribute on the recreational
value of forestsin each region (see Appendix 1 for individual
utility values).
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Table 2. Mean importance and standard error of forest management alternative (FMA), phase of development, and tree species
type, by region.

Mean importance Mean importance

(percentage) (standard error)
Region FMA Phase of Tree species FMA Phase of Tree species

development type development type
Great Britain (n=10) 37 41 23 48 51 43
Nordic Region (n=12) 28 65 8 20 20 15
Central Europe (n=13) 38 45 17 27 34 17
Iberia (n=10) 35 50 15 3.1 4.2 25

Regarding FMASs, Figure 1 indicates that the relationship

between management intensity and recreational valueis bell-  Fig 2. Contribution of phases of development to
shaped or s-shaped. In all regions, wood biomass production  recreational score, by region

(FMAS) had the lowest contribution to recreationa value. In

Great Britain and Central Europe, forest nature reserves and

close-to-nature forestry (FMA1 and 2) were both of 4.0

approximately equal importance and there was a stepwise 3.0 =
decrease in contributionsfrom close-to-nature forestry to wood £ 20 b4

biomass production (FMAJS). However, in lberia, close-to- ® 10 Q// —4&—GB
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Region combined objective forestry (FMA3) had the highest £ °° Central
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establishment to adult phase for all regions. Figure 3indicates ~ © 30| O

that the differences between tree species types were relatively 40

small in al regions showing that this attribute had a minor Est  Young Medium  Adut

influence on recreational value of forests. Conifer stands had
the lowest contribution, while mixed stands had the highest
contribution except in Great Britain where broadleaved stands

had aslightly higher contribution than mixed stands. Fig. 3. Contribution of tree species type to recreational

score, by region

Fig. 1. Contribution of forest management alternatives
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(2) forest nature reserves; (2) close-to-nature forestry; (3) 30

combined objective forestry; (4) intensive, even-aged g .o
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DISCUSSION

Methodological issues
Survey design

The use of experts in a Delphi process, conducted over
successive rounds, has recognized strengths and weaknesses
(Landeta 2006, Novakowski and Wellar 2008). A review by
Landeta reports several potential methodological problems
including those associated with the definition and recruitment
of expertsand the biasesthat experts may have, the limited and
controlled nature of the interaction with participants, the scope
for irresponsible actions by participants acting anonymously
and for “interested manipulation” by those running the survey,
the difficulty of checking the accuracy of the results, and the
time and effort required to participate in the process (Landeta
2006:469). Nevertheless, if the method is followed rigorously
itisseento generatevalid dataat much lower cost than standard
guestionnaire surveysusing larger sasmplesof subjects(Landeta
2006).

Inour study, thereliability and validity of theresultscould have
been enhanced by employing apsychophysical survey whereby
images of each forest stand type are scored by individualsfrom
representative samples of the population in each region (e.g.,
Brown and Daniel 1984, Jensen and Koch 1998, Blasco et al.
2009), but given the broad scope of the study this option was
prohibitively expensive. Instead, the use of a conceptual
framework of forest stand types greatly reduced the resources
required for data collection, but necessitated the participation
of expertswho were able to imagine each stand type, and score
it on behaf of the average visitor, on the basis of their
professional knowledge and experience. Thedecisiontorunthe
survey over successive rounds provided participants with the
opportunity to revisetheir scores, but in practicethismadelittle
difference to the median scores obtained for each forest stand
type. Also, few new points were raised in the comments during
Round 2. In retrospect, given the extra work required by both
researchersand participants, the survey could have been carried
out more efficiently as a simple questionnaire administered in
a single round to individual experts in each region, athough
with asmall lossin the accuracy of the results.

The utility values derived through conjoint analysis are
dependent upon the precise dlicitation format presented in the
questionnaire (Alriksson and Oberg 2008). Asmentioned in the
Methods section, during the pilot phase a full design was
demonstrated to be easier to complete than a partia design.
Despite this choice of design, when the survey was
implemented, several participants reported difficulties in
completing the task, athough only one participant did not do
s0. Theinstructionto usethefull ten-point scalewasnot obvious
to some participants who were later asked to adjust their scores
accordingly. Thisinstruction was given to reduce the variation
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between parti cipantsintheir use of theten-point scalewhereby
some individuals mark generously, using the top end of the
scale, and vice versa. Definitions of forest stand types

The selection of tree species and geographical regions
represented a compromise between realistic definitions of
forest stand types and applicability of scores over a wider
geographical area. Given the scope of the study, the most
pragmatic sol ution wasto focuson the commonest tree species
within broadly defined regions. This decision raised concerns
among several participantsabout some of theforest stand type
definitions. The choice of Sitka spruce was questioned by
participantsin the Great Britain panel, sinceitisanintroduced
species, and strictly speaking would not be found in forest
nature reserves (FMA1). However, the speciesdoes existina
few old growth stands that structurally resemble forest nature
reserves, and we argue that they could be classified as FMA1
for the purposes of this study, which is concerned with
recreational rather than biodiversity values. During Round 1,
severa participants challenged the existence of adult phase
wood biomass production (FMADS), given the definitions of
rotations provided in the questionnaire. Accordingly it was
removed from Round 2, and no scores have been reported in
Table 1. Similar pointswererai sed about establishment phase
forest nature reserves (FMA1), but it was decided that it does
exist asaforest stand type evenif it occursrarely. Absence of
context

A number of points were raised in al regions regarding the
difficultiesin visualizing and scoring forest stand types when
taken out of context. The surrounding landscape, and the
geographical location of the stand, can influence its vaue.
Such effects have been highlighted by several other studies
(Axelsson-Lindgren and Sorte 1987, Jensen and Koch 1998,
Schraml and Volz 2009). In Central Europe, one respondent
noted that, in Switzerland, Norway spruce was only
appreciated by the public in higher atitude locations, where
itisconsidered to be anatural component of the landscape. In
the Nordic Region and Iberia, the size of the stand was seen
asafactor that influenced whether establishment phase made
a positive or negative contribution to the overall recreational
value of the forest, with small stands offering the visitor a
welcome break in forest cover and large stands seen as
intrusive interventions.

A related concern was with the notion of an “ average visitor”,
which was seen to be difficult to conceptualize. Most forest
preference research disaggregates its findings according to
social categories such as gender, age, and ethnicity (e.g.,
Pukkala et al. 1988, Blasco et a. 2009). While differencesin
preferences between these categories are often demonstrated,
itisrarely possible to generalize beyond the case study area,
or indeed to the pan-European scale adopted by this study.
Thus, we argue that the quality of the results would not have
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been improved by asking participants to disaggregate between
social categories. It is possible that individuals pursuing
specialist recreational activities such as hunting, berry picking
or mountain biking have consistently different preferences for
the structural attributes of forests, and respondents were asked
to take these differences into account when conceiving of the
average visitor. However, we judged that in most locations a
substantial majority of visitorstoforestsarelikely to bewalkers
for whomvisual attractivenessismoreimportant in determining
the recreational value of aforest stand than those factors that
only enhance its suitability for more specidist activities
(Edwards et a. 2011, Edwards et d., in press).

I nter pretation of results
Phase of development

Our finding that phase of development is of the highest
importance, and has a consistently positive relationship to
recreational value, issupported by the results of our companion
study of 12 attributes of forests, conducted as part of the same
Delphi survey (Edwards et al. 2010b, Edwards et a., in press),
where the attribute “ size of trees within stand” was ranked the
most important overall, with small regional differences, and its
relationship was judged to be positive, that is, an increase in
size of trees increased recreational value. The positive
relationship was also widely supported by participants
comments, although some participants from the Nordic Region
and Central Europe queried the consensus on the low value
attached to establishment phase since it may provide attractive
viewsover surrounding more matureforested land (cf. Edwards
et al. 2011). The literature on forest preferences also supports
these findings. Size of trees appears to be the quality with the
mostimportant and generalizabl elink torecreational value, with
larger trees being preferred (Gundersen and Frivold 2008, Ribe
1989). Tree speciestype

Our finding that tree species type was of relatively little
importance, and that, on balance, broadleaves are marginaly
preferable to conifers, while mixed stands are marginaly
preferable to monocultures, is also supported by Edwards et al.
(in press), where the attribute “number of tree species’ was
considered relatively unimportant overall, and assigned a
positive relationship to recreational value by only a small
majority of participants. Most of the participants' comments
also support this finding, for example, one respondent from
Central Europe wrote: “...a preference of beech over spruce
probably existsin my region, but | guessit is restricted to the
summer aspect; in wintertime probably the preference changes,
so in sum over the whole year there may not be very big
differences. However, mixed forests are probably preferred
eveninwintertime (they show theaesthetical advantagesof both
conifers and deciduous trees).” A dight preference for mixed
stands over monocultures, and broadleaved over conifer, was
also apparent from the literature review conducted by Ribe
(1989), although Gundersen and Frivold' s (2008) review of the
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Fennoscandian literature presents a more complex context-
specific picture (cf. Lee 2001, Williset al. 2003, Schraml and
Volz 2009). Forest Management Alternative

No single attribute was selected by Edwards et al. (in press)
to represent management intensity because this quality was
seen to comprise acombination of several other attributes that
wereincludedinthestudy, inparticular, size of trees, variation
in tree size, variation in tree spacing, number of tree species,
and variation between stands. Not all of these attributes were
assigned alinear positive relationship to recreational value by
participants; in some cases it was bell-shaped (Edwards et al .,
in press). This provides some support for the bell-shaped or
s-shaped rel ationship between FMA and recreational valuein
different regions reported here. Responses from the Nordic
Region differed most from the other regions, with the greatest
preference shown for combined objective forestry (FMA3).
The low preference for forest nature reserves (FMA1) was
explained by one participant: “...we know that Finnish people
ingeneral do not like dead trees and that the unmanaged forest
isin most casestoo dense...” Another stated that: “ Sometimes
forest nature reserves have been perceived as confused
sceneriesamong recreationistsdueto thedead wood and fallen
trees.” Similar points were made by participants from Central
Europe and to alesser extent from Iberia, but not from Great
Britain.

On preferences for management intensity, the review by Ribe
(1989:59) was inconclusive: “All these findings together
suggest that thereis no clear and simple aesthetic dichotomy
between managed and unmanaged forests, except when
management creates heavy disturbances.” However, a
household survey of forest preferencesin Great Britainby Lee
(2001) suggests a preference for forest nature reserves and
close-to-nature forestry (FMA21 and 2), which supports our
findings for the Great Britain panel (cf. Filyushkina 2010).
Several authorsin mainland Europe highlighted a preference
for close-to-nature forests (e.g., Schraml and Volz 2009)
athough it is not clear whether this forest type had been
distinguished from forest nature reserves (cf. Scrinzi and
Floris 2000, Rametsteiner and Kraxner 2003). Overall, the
consensus appears to be that a low level of management
intensity is valued most, but that a degree of intervention is
preferred to “tidy up” the forest |andscape allowing moderate
visual penetration or by removing deadwood, even if many
recreational users may not be fully aware that the forests they
prefer are not entirely “natural” (Jensen 1999). The available
literature does not alow clear differentiation between
European regions, although some evidence can be found to
support the regional differences suggested by the Delphi
survey, for example in Great Britain.

CONCLUSION
This study is the first to provide indicative scores, elicited
through expert consultation, for the recreational value of a
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comprehensive range of forest types at a European scale.
Perhaps the most important finding concerns the relationship
between the intensity of management and recreational value,
which indicates the extent to which forest visitors in different
regions of Europe prefer forests with a small but significant
degree of intervention to “tidy up” the stand as opposed to a
situation with no management at al. This preference was
clearestintheNordic Regionwherecombined objectiveforestry
(FMA3) was most preferred, i.e., the forest management
aternative that lies midway aong the continuum of
management intensity used in the study.

Across Europe, phase of development was shown to make the
largest contribution to recreational value, and tree speciestype
thesmallest contribution (cf. Edwardset al., in press). Thislatter
finding suggests that criticism directed towards conifers, and
perceived preferencesfor broadleaves, in many partsof Europe,
may not be due to the choice of tree species per se, but the use
of conifersinintensivemanagement regimesor geometricforest
designs within the wider landscape that are judged poorly from
avisual or recreational perspective(cf. Price2003). Thefindings
provide managers and policy makers with evidence to support
long-term retention of forest stands, and conversion of
intensively managed forests to continuous cover forestry and
other low-impact silvicultural systems, in which recreation is
an important management goal.

These headlinefindings are supported by theliterature on forest
preferenceresearch, although it is acknowledged that they may
hide substantial variation in preferences between individuals
and socia groups within any given region. It is important to
stressthat theresultsareindicative. Theuseof aDel phi approach
was necessary to carry out a survey on such alarge scale with
limited resources, but there are weaknesses in the approach
(Landeta 2006). More robust data could be obtained with a
psychophysical survey that usesimagesinstead of descriptions
for each forest stand type, and alarger sample of forest visitors
in each region. Asit stands, the study presents new evidence on
the relationship of management intensity of forests to
recreational value across Europe as a basis for further
comparative research, as well as providing for the first time a
dataset for modeling the impacts of forest-related policies on
therecreational value of forestsin Europe (UNECE/FAO 2011,
M.-J. Schelhaas, M. Didion, E. Arets, D. Edwards, G.
Hengeveld, M. Lindner, B. Mason, A. Moiseyev, G.-J. Nabuurs
unpublished manuscript).

Responsesto this article can be read online at:
http: //mww.ecol ogyandsociety.org/vol 17/issl/art27/responses/
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Appendix 1. Utilities from individual conjoint analyses of each attribute level within each region

D Inter Forest management altemative Phase of development Tree species type
-cept 1 2 3 4 5 E Y M A Con B/L Mix
Great Britain
1 5.00 1.50 1.00 -0.00 -0.83 -167 -3.00 -1.67 1.33 3.33 -0.49 0.56 -0.07
2 5.36 214 214 072 -194 -3.07 -0.69 0.31 0.17 0.21 -1.72 1.60 012
3 4.15 1.18 0.51 -0.23 -065 -0.82 -1.88 -0.75 0.65 1.98 -1.14 117 -0.03
4 5.50 158 1.75 175 -200 -3.09 -1.50 -0.76 0.70 1.56 -0.32 -0.42 0.74
5 453 0.55 1.13 088 -061 -1.96 -2.06 -1.53 1.20 2.40 -1.09 0.44 065
6 4.84 1.07 0.91 082 -0.84 -19 -2.18 -1.31 0.49 3.00 -1.42 0.68 0.74
7 6.06 -0.47 0.31 144 -1.22 056 -0.86 -0.46 0.81 0.50 -2.89 147 142
8 454 0.71 0.80 046 -062 -1.36 -2.00 -0.87 0.66 221 -1.12 1.09 0.03
9 5.36 0.89 0.56 039 -094 -091 -1.89 -1.69 091 267 -1.21 0.53 068
10 4.46 2.20 2.78 070 -346 -2.2 -1.66 -0.66 0.93 1.40 -0.09 0.07 0.02
Av 498 1.14 1.13 0.69 -1.31  -1.65 -1.77 -0.94 0.79 1.93 -1.15 0.72 043
Nordic Region
1 554 -0.20 2.46 055 -0.72 -2.09 -2.73 -1.34 1.06 3.01 -0.01 -0.01 0.03
2 451 -0.42 1.66 124 -049 -198 -2.04 -2.51 0.98 357 -0.00 -0.32 0.32
3 455 -0.89 0.2 094 0.14  0.02 -2.42 -1.22 0.25 3.39 -0.06 -0.11 0.17
4 366 -0.74 0.4 0.84 023 0.08 -2.66 -2.59 1.38 387 -0.40 0.08 0.32
5 507 0.18 0.43 118 -0.01 -1.78 -3.40 -2.14 2.00 3.54 -0.29 0.29 001
6 593 0.49 1.07 065 -0.10 -211 -3.46 -1.80 214 3.12 -0.93 -0.09 1.02
7 408 -1.08 -0.50 167 1.00 -1.08 -1.48 -2.48 0.62 3.34 -0.12 0.19 -0.07
8 4098 -0.23 1.35 068 -050 -1.29 -2.98 -1.32 0.89 341 0.02 0.23 -0.25
9 489 -0.06 0.78 0.28 0.04 -1.03 -3.09 -1.49 1.35 3.23 -0.51 0.17 0.34
10 412 -0.12 0.4 138 027 -1.48 -2.59 -2.12 0.80 391 048 -0.10 -0.38
11 486 0.31 047 097 000 -1.76 -2.59 -1.19 0.81 297 -1.16 0.73 043
12 444 1.14 0.97 -0.03 -1.03 -106 -3.31 -1.78 159 3.49 -0.21 -0.31 052
Av 472 -0.14 0.67 086 -0.10 -1.30 -2.73 -1.83 1.16 3.40 -0.27 0.06 021
Central Europe
1 519 1.80 1.64 031 -161 -214 -1.73 -0.59 0.63 1.69 -1.06 0.86 0.20
2 489 1.86 1.94 002 -1.64 -218 -2.16 -0.96 0.72 2.40 -0.35 -0.41 0.76
3 478 197 1.22 -0.03 -1.28 -190 -191 -1.11 0.77 225 -0.92 0.35 057
4 442 0.75 1.25 100 -092 -209 -0.08 -2.82 1.09 181 -0.69 -0.26 0.98
5 531 277 1.85 093 -206 -349 -111 -0.65 0.37 1.40 -0.85 0.73 012
6 430 1.45 0.62 045 -113 -1.39 -1.37 -0.83 0.09 2.10 011 -0.55 045
7 492 1.49 0.66 -0.01 -101 -114 -2.26 -0.59 0.97 1.87 -0.88 0.16 0.72
8 550 0.25 0.42 142 -041 -168 -1.76 -1.56 0.83 25 044 0.06 -0.50
9 409 1.41 1.08 008 -1.09 -1.48 -1.29 -1.69 0.52 2.46 -0.88 0.08 0.80
10 502 131 141 047 -119 -1.73 -1.69 -1.22 0.54 237 -0.83 0.39 044
11 459 0.08 0.91 083 -092 -0.90 -3.19 -2.59 159 4.19 -0.04 -0.37 041
12 486 0.23 1.39 139 -152 -149 -1.39 -0.79 0.33 1.85 -1.36 -0.01 138
13 537 2.46 1.80 005 -1.70 -260 -1.37 -0.77 0.58 1.56 -1.53 1.07 046
Av 486 1.37 1.25 053 -127 -1.8 -1.64 -1.24 0.69 2.19 -0.68 0.16 052
Iberia
1 417 -0.67 1.16 157 -092 -113 -191 -1.37 0.49 2.79 -0.88 0.86 0.02
2 436 1.39 0.89 -0.11  -0.77 -140 -1.56 -0.82 0.84 154 -1.35 -0.19 154
3 460 2.40 1.99 024 -1.8 -278 -2.60 -0.73 0.87 2.46 -0.25 -0.25 049
4 6.77 0.90 0.90 090 -143 -1.27 -2.23 -0.63 0.70 217 -0.77 0.39 0.39
5 6.77 1.40 1.40 090 -1.35 -233 -250 -2.04 1.90 2.65 -0.75 -0.02 0.77
6 422 -0.64 0.28 194 078 -2.36 -2.56 -0.02 0.64 1.94 -0.72 0.70 0.02
7 436 0.72 1.05 122 -095 -204 -2.76 -1.96 177 2.96 -0.32 -0.21 053
8 466 0.26 1.34 117 -066 -211 -2.46 -0.99 1.14 231 -0.54 -0.07 061
9 313 -0.05 0.62 037 -047 -047 -2.13 -2.13 0.27 4.00 -0.2 -0.10 0.32
10 612 2.29 2.38 -0.46 -1.71 -251 -0.86 -1.32 0.34 1.83 -1.00 -0.10 110
Av 492 0.80 1.20 077 -0.93 -1.84 -2.16 -1.20 0.90 2.47 -0.68 0.10 058

ID = Participant identification number; Av = mean

Forest management alternatives: 1. forest nature reserves; 2. close-to-nature forests; 3. combined objective

forestry; 4. intensive even-aged forestry; 5. wood biomass production.
Phases of development: E = establishment; Y = young; M = medium; A = adult.

Tree species types: Con = conifer; B/L = broadleaved; Mix = mixed stands of conifer and broadleaved
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