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Abstract

Protecting biodiversity within separate set-asideservation areas has not been effective enoughltats loss. Thus,
new approaches to conserve biodiversity alongsiddyztion are needed. The non-market values ofesfanay play
an essential role when the forest owner decidesiskeof their land. However, so far the servicerirfigs other than
related to timber production, have been scant. misenatch between decision support services offaretithe service
interests of forest owners may result in the olbjestof forest owners remaining unfulfilled. Thenaiof this study were
to explore the links between family forest owndosest management preferences and their objediveake forest and
secondly their preferences for decision suppoktices.

Data were collected in a postal survey in the NaritKarelia region, Finland in spring 2014. Datagist of 298 survey
answers that were analysed using multi-variateyaeal Two typologies were combined: clusteringooé$t ownership
objectives and the preferred forest managemerd.styl

We found that the forest owner’s objectives wenmalestrated by their preferred way of managing thiest. Opinions
about different decision aid services varied betwelester groups. The groups emphasizing natuneesatonsidered
biodiversity related information about their foresbre necessary than other groups. They were edsosiatisfied with
the usability of the forest management plan. Fadsgisory services should better acknowledge thegdence of multiple
objectives also among forest owners who are inedleim timber selling. Developing services for &irewners with
diverse socio-economic backgrounds, informatiordeesnd objectives is important.

Keywords

Family forest owners; Finland; Landowner survey;lfiAobjective forest planning; Advisory services
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INTRODUCTION

There are several interlinked but contradictory ateends going on in the use of forests. On one haede is a strong
urge to move to a bio-based economy, where magmigwable raw materials are used. This developragrarily driven

by the need to diminish carbon dioxide emissionsitigate climate change and its societal impa@tsthe other hand,
there is a need to intensify efforts to consenaslviersity and to strengthen the spatial conndgtivetween biotopes.
Connectivity maintains the capability of habitais¢produce and recover from disturbances (Rudstiek. 2012), and
improves the provision of multiple ecosystem sarsiessential for human well-being.

Protecting biodiversity within separate set-asideservation areas (Margules and Pressey 2000)dtdsean effective
enough to halt its loss (Jenkins and Joppa 20QferiEor et al. 2014). Thus, new, more cost-effegtdocially more
agreeable and large-scale approaches to conseodkivdiisity alongside production are needed. Onemjgiag
opportunity is conserving biodiversity in managecas, such as in production forests (Millennium $ystem
Assessment 2005). Land owned by private individisatd increasing interest for supplying non-timBervices such as
habitats for endangered species, and carbon segfims{Kline et al. 2000; Markowski-Lindsay et 2016). Combining
production and protection in the same areas, sschlase-to-nature management approaches, advanokxjieal
sustainability of forestry (Graham and Jain 1998rtldy 2002) by increasing, for example, the strradtdiversity of the
forest while maintaining timber production (Gambargl Larsen 2003). These approaches include, fanpbe, leaving
more retention trees in harvesting, favouring ligélection felling, and minimizing the removal afadi wood (Bieling
2004).

Some 86% of the land area in Finland is producforest land, with 53% owned by family forest own¢Fs$-O).
Altogether, there are about 630,000 FFOs in Finldrk share of the total timber volume in FFO owpeaductive
forests is 71% (Finnish Forest Research Instit0te42 The high share of family-owned productiore&is means that
the ecological status of these areas determingsljathe level of biodiversity conservation in Eintl. The 1996 Forest
Act (1093/1996; amendments 1085/2013) has mandaadéctaining biodiversity as one of the main objeasi of forest
management; nevertheless, certain forest habstath, as grass-herb forests have become too scaltered to maintain
biodiversity (Auvinen et al. 2007). Over one-thefiFinland’s endangered species live in forestséRet al. 2010).

The common forest owner change patterns, suchkaizing lifestyles, and increase of female owraes found to
decrease the level of harvesting and increasehidne ©f land set-aside for conservation (C6té.€2@l6). More FFOs
are increasingly interested in forest benefits iothan timber production, such as recreationalaesihetic forest values
(Hayrinen et al. 2015; Leppanen 2010). In particutamale forest owners tend to consider aesthatidsconservation
more important than male owners (Lidestav and Bkst2000; Palander et al. 2009; Hayrinen et al. 20IBe non-
market values of a forest may play an essential wdien the FFO decides the use of their land (Aeraehal. 2002;
Conway et al. 2003). FFOs with strong recreatiatgéctives for their forests harvest less timbevéea et al. 2009).
An increasing diversity of objectives and motivessdwning forests has been identified in numerawgey-based studies
creating typologies and classifications of foreshers (e.g. Silver et al. 2015; Ficko et al. 20THe general message
from different studies is that a notable sharele®B want their forests to provide several benefits.

However, services provided by forestry organizatibave traditionally been driven by round wood meairleeds and the
optimization of industry raw-material flows, emplzisg even-aged management of forest for maxinmabér harvest
(Mattila et al. 2013). Mattila and Roos (2014) fdun their study about Finnish and Swedish foresta actors that
because of that rather one-sided supply of serti@gdisregards the diversity of FFO objectivesyige providers have
difficulty in reaching those FFOs who are orientedargets other than industrial timber productidence those FFOs
are left outside the current service market.

Meeting the growing timber demand would require aksaching these non-timber-production oriented $Fealander
et al. 2009; Korhonen et al. 2012), but so fargbevice offerings related to non-timber productgure- and game-
oriented forest management, or landscape and tasrabvalues of forests have been scant, supakficiunsuccessful.
The possible disinterest towards solely timber-pmidn oriented services that do not meet one’sahjes or values
challenges the availability of wood needed in thiét $0 a bio-economy (Haltia et al. 2017; Paivinsgnal. 2017), and
also jeopardize the opportunities to actively pralmultiple ecosystem services from forests.
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Forest management planning and the advisory sengopporting the implementation of a plan have hibercentral
tools of forest policy to provide support for FF@ctsion-making and hence facilitate even timbewédor the industry.
About 45% of forest estates in Finland have a tamenagement plan (FMP) (Hanninen et al. 201 1galtier studies,
having a valid holding-level FMP has been connettecbnducting harvests (Ni Dhubhéin et al. 2018nhinen et al.
2011) and pursuing management activities (Ovaskaeteal. 2017). To ensure the provision of multipsystem
services in forested landscapes, the way the f@lasining is conducted and how owner motivatiores taken into
account, matters.

Decision-making about forests can be supportedabpus information means and services. UnderstgrfdiO attitudes
and behaviour helps to influence their actionspoécy instruments (Butler et al. 201&nd henceéo ensure the best
possible outcome for society from the use of fareAs the strong emphasis on supporting timberywtoh is no longer
effective for some owner groups (Hayrinen et all®0 adjusting different policy programmes to matice multiple
objectives of FFOs may motivate them towards jpnaiduction of timber and non-timber services. Tresults in more
efficient forest policy (Kline et al. 2000).

The Finnish model of forest planning relies on iimgdout the overall objectives of a forest owned #men adjusting the
management to achieve them. However, articulatingt/erall objectives of owning forest land in amawical form that

could be operationalized as forest treatmentslémyng calculations has been considered diffimultnost FFOs. Forest
management planning in Finland still mostly concaiets on operations aiming to maximize constarbéinharvest or

economic gain, and hence it best serves thoset fonerers who are interested in forestry (Hokaj@&tval. 2009; Mattila

and Roos 2014). In practical advisory and forestagement planning situations, forest owner objestielated to nature
values have not been mapped much (Kumela et aB)201

According to studies (e.g. Hujala et al. 2007; Klartet al. 2010), FFOs nevertheless do want thBlPs and relevant
advisory services to take their own objectives aghes into account. Forest owner attitudes towoksts and their
uses, as well as their objectives, play an impontale in forest management decisions (Karppineb22®ilver et al.
2015). A meta-analysis of forest owner typologiesrid that the intensity of how land owners mandgér forests is
associated with their objectives (Blanco et al. %0MHence, illustrating planning alternatives vieagiical forest
management operations could be an easier way tor@idecisions and their consequences and heniafacthe
decision making of a FFO. We argue that insteadryhg to establish overall objectives about forestnership
preferences and then adjusting the forest managempenations to fulfil these, the professionals rfiegt elicit from
forest owners the practical way they wish to marthge forests, which can then be more easily preted as forest use
objectives and used in planning calculations

Efforts to increase wood mobilization may intensifgmpetition between different land uses. In thtisagion, there is a
need to develop services that recognize intanddvkst values like nature conservation and aesthetiHayrinen et al.
2015; Mattila and Roos 2014). Providing ecosystemises other than timber may be the forest owneds objective
or part of multi-objectivities. However, althoudietneed to develop new services is evident, tresdaen little research
on FFO opinions of the actual services offeredg|Stéasterlund and Kronholm 2016). Also the resetodystematically
develop the means to identify, concretize and cdriggest owner objectives into practical changefirest management
is still lacking (Silver et al. 2015). In this lighpaying attention to the different objectivesfofest owners and the
availability of services that support their reatiaa is very topical.

This paper explores the links between FFO forestagement preferences, ownership objectives, amicesrin the
frame of increasing diversification of forest maeamgnt approaches. The research questions are:
1) How are objectives and forest management prefesasfdéinnish FFOs connected to and overlapping estth
other?
2) How are the objectives and management preferemiexiito current advisory services?
3) How should the forest advisory services be develdpdéetter match FFO needs?

The aim of this study is two-fold. Firstly, we téisé hypothesis that asking FFOs about their predeiorest management
style or approach instead of their objectives githes same information more versatile for directdegision support
services. Secondly, we scrutinize FFO preferenceslécision support services to identify pattetret tmnay indicate
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their willingness to engage in nature managementites in their forests, which informs developirgjated services for
everyday forestry practice.

We begin by describing the data collection and dharacteristics of respondents as well as thesstati analyses
conducted. The results are presented and discisgeliowing sections. We conclude with recommeraiad for the
development of forest management planning and adviervices.

MATERIAL AND METHODS
Data collection

Data were collected in a postal survey in the NamitKarelia region of Finland (Fig. 1) in the spyiof 2014 as part of
a larger survey also targeted to other regiongritafd (Paloniemi et al. 2017). Northern Karelisswehosen as the target
region for this study because it has both an adtikestry sector with high felling rates and haerb@rward-looking in
enhancing forest biodiversity (Suomen Metséakeskisp

The sampling consisted of two parts. Subsamplerkisted of all FFOs in the target region who hastaldished a
private forest conservation area (PFCA) contracthiwi the government-funded, voluntary Forest Biedsity
Programme (METSO) (Government of Finland 2014) bouwave a forest environmental management cor(Eat¢C)
signed between 2004 and 2013. These private catmmvareas are set-aside areas where no commézitiiad) is
allowed. Subsample 2 was a representative sammdl BFOs in Northern Karelia, excluding forest dias smaller
than 2 hectares and those in Subsample 1. Therfading was followed by a reminder letter and avrgiestionnaire
about two weeks after the first mailing.

Subsample 2 was generated with systematic samipliwhich the holdings in the target population wareanged from
smallest to largest by forest area and alphabbtieathin each holding size class. Weighting of #lasses was done
based on the Forest Statistical Bulletin by Leppéarad Sevola (2014). The sampling interval wasrdeted so that the
targeted sample would be as proportional to thes&uiple 1 as possible within the budget resourgelsligg 420 forest
holdings in the Subsample 2. All sample sizes andlrers of responses are listed in Table 1.

Table 1: Description of the sampling method and responssrat

Sample Type of sample Target Number of Number of Response
population guestionnaires questionnaires rate (%)
sent received
Subsample All forest owners who have a 599 PFCA 267 86
1 private forest conservation are:
(PFCA) contract AND EMC 332 109
all forest owners who have a
forest environmental subtotal 599 subtotal 195 32.6

management contract (EMC)
signed in 2004-2013.

Subsample  Systematic sampling in the 19 286 420 103 24.5
2 Northern Karelia region,

excluding forest holdings

smaller than 2 hectares and

those in Subsamg 1.
TOTAL 19 885 1019 298 29.2
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Fig 1. Map of survey area in Northern Karelia, Finland:titie modified from Harlio (2017)

Survey questions

The survey questions about forest ownership oljestand information needs were formulated partseleon earlier
research carried out in Finland (e.g. Paloniemi Bikéla 2008; Paloniemi and Vainio 2011; Primmegakt2014). One
guestion was about the importance of forest owngi@bjectives and included ten statements. A fieapLikert scale
from very important to not at all important was doyed. Other question was about forest managemgdatand included
variables describing alternative forest managermeattices. Respondents were asked how likely itthaisthey would
apply those in the next five years on a five-psrdle.

We also asked how useful (very useful — not aisgful) the respondents found different servicesiaformation related
to biodiversity conservation, for example, mappluwtos or meetings with an expert. Finally, thelef agreement with
statements about the FMP and related advisorycasrwias questioned. The original survey questiempi@sented in
Supplemental materials. The statement sets weargltesth landowner representatives before the duresiire was sent
to landowners.

Demographic background information (including agender, education level, place of living and hoofklincome
level) and key variables about the forest holdingl(ding form of possession of the holding, duratdf forest possession
and annual income derived yearly from the foregtlenalso requested.

Evaluation of non-response bias

Non-response bias was evaluated for the wider gumhich consisted of three sample areas in additioNorthern
Karelia (Paloniemi et al. 2017). We compared theideharacteristics of the respondents with tha@iBmForest Owner
Survey 2010 results (Hanninen et al. 2011) and woted 74 non-response telephone interviews. Thephehe
interviews were conducted to find out reasons fatr nesponding and whether those would be associatitadnon-

respondents’ background characteristics.

For the telephone interviews, 150 survey receiwen® picked from the non-respondents, weightingtteges in relation
to the size of subsamples. Telephone numbers weralffor 117 persons, of which 74 answered to éirsgecond call
and agreed to a phone interview. Respondents veedavhether they remembered receiving the questiomand if
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yes, why they did not answer. Basic backgroundrinédion was gathered: year of birth, gender, octopaand place
of living (directly on the forest holding, in th@ame municipality or elsewhere). Some informatioowhthe forest
property was also requested: how they own the fdedsne, with spouse, estate of heirs, joint adstiation of the

property), how long they have had the holding, tiedaggregate area of their forest holdings. Thesevalso given a
chance to comment on the survey or the theme.vietgs revealed that most common reasons for natenirsg were

hurry and lapse of memory. No particular regulasitivere found in interviewees’ background. Teleghiorerviews

were conducted by one person during the daytindeiire 2014.

Description of respondents

Representativeness of our data was assessed irageompto the previous nationwide forest owner syrfHanninen et
al. 2011). The differences within the whole diaftibns were tested with Chi square —tests angifiicant differences
occurred, differences between individual sharesswested with z-tests. In our study 76% of respotelevere male,
which corresponds well with Hanninen et al. (20delults (Table 2). In the present study, more nedpeots were born
between 1940 and 1949 (35% compared to 24%) arel feetween 1960 and 1969 (14% compared to 19%ljotheer
difference being significant.

Table 2: Description of socio-demographic background infararaof the survey respondents. Differences in the
background of the respondents between this stud29R) and the Finnish Forest Owner Survey 2010 @48% were

tested withx?—test and z-test. The test results are present8dpplemental materials.

Survey Finnish Forest Owner
Survey 20102
% of respondents % of forest owners

Gender
Female 24 25
Male 76 75
Occupation
Salaried person 36 30
Farmer 7 16
Other self-employed 4 7
Pensioner 51 45
Other 2 2
Place of residence
Permanently on the forest holding 36 42
Elsewhere in the same municipality as the 20 22
holding
Outside the municipality where the holding is 44 35
located
Year of birth  (Age classes)
1922-1939 (75-92) 12 14
1940-1949 (65—74) 35 24
1950-1959 (55-64) 29 32
1960-1969 (45-54) 14 19
1970-1979 (35-44) 8 11
1980- (34 or younger) 2 -
Form of ownership
Alone 55 76°
Together with spouse 21
Joint administration of property 16 13
Estate of heirs 8 12
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aHanninen et al. 2011
bThe resulbf X?—test is reported, because the conditions fortzaresnot fulfilled.
¢Hanninen et al. 2011 did not separate the owniogeabr with the spouse but reported the categtogether.

Among the survey respondents there were more paarsiq51%) and salaried persons (36%) than in gtienwide
forest owner survey data — their respective shamre 45% and 30% but these differences were not significant. The
shares of farmers (7%) and other self-employed #&E smaller than in the control data (16% and @&@an be seen
in Table 2. For this comparison tié—test indicated significant differences (p=0.000) the conditions for calculating
z-test are not fulfilled (less than 30 observatjdos more accurate analysis.

A significantly higher share of present respondéwésin a different municipality than where thérest is located (44%
versus 35%). Hanninen et al. (2011) did not sepagaiups that own the forest alone or with theause. However, the
combined sum of those groups (55% and 21% respgtiin our survey data corresponds well with thesults. The
share of jointly administered properties is somevidu@er in our data (16% compared with 13%) andtesof heirs is
somewhat smaller (8% compared with 12%).

Because the data were collected as part of a wsigieey with questions about voluntary conservatiaasures, the
sampling is biased towards those experienced inntaty conservation. Those FFOs did not necessangyer the
guestions about forest management since it magaratern them. Similarly, respondents in a randompéa may have
refrained from answering conservation themed qoestiThe use of the above subsamples ensures dhésition of
more varied knowledge from FFOs with differing feirewnership objectives.

Grouping forest owners

There are several approaches to the constructidore$t owner groupings (see e.g. Emtage et al7;280jala et al.
2013). Combining several typologies with differgi@wpoints at the same time generated richer insigio forest owner
motivations and behaviours (Hujala et al. 2013).&4mbined one grouping based on the ownership tigscof FFOs
and the other grouping based on their forest managestyle. The aim of combining was to explore riationship
between objectives and preferred management desjsamd whether this could be used when creatiolg to help
decision-making.

To group the respondents this article applies faata cluster analyses. These methods discovent latétudes and
courses of action of forest owners. The examing&tibates were forest ownership objectives and tonegnagement
styles. Discovered cluster groups were then testigld sum variables about FFOs’ preferred tools ifdormation
acquisition. This was done with one-way analysisasfance (ANOVA) to find differences in the meaBsim variables
were formed for biodiversity conservation tools dockst management planning services. Demogragriales such
as gender, age and educational background weeltastng cross-tabulation analysis and Pearsomsoeiared §?)
tests. Missing data were handled with pairwisetielein all analyses to minimize the loss of datli.analyses were
conducted using IBM SPSS Statistics, Version 24.0.

Factors

Factor analysis is a multivariate method used terdene the number of distinct constructs assesgedset of measures
and to provide information about the number of camrfactors underlying them (Fabrigar and Wegen&e20Ne used
exploratory factor analysis; hence, there were learcexpectations about the underlying structurecafelations
(Fabrigar and Wegener 2012). Although the commtiealin the chosen solutions were consistently kn,number of
factors was, however, small (only two in both casesl there was mostly a rather high number ofcetdirs per factor
(five to six). Communalities can be interpretedtss proportion of the variance accounted for bydbmmon factors
(Fabrigar and Wegener 2012). With these prereggisitlfilled, a good factor solution was achievith¢Callum et al.
1999). Factor analysis with maximum likelihood &€aiser-Varimax rotation was applied.
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Forest ownership objectives were studied using afden variables (Table 3). All alternative sadus from one to four

factors were tested and the two-factor solutiorictvbest fulfilled the statistical preconditionsaswchosen. The solution
was improved by deleting two variables with low gommalities, the final result including 8 out of ¢@riables. The

Kaiser—-Meyer—Olkin test value for sampling adequéy03) and Bartlett's test of sphericify<(.001) indicate that
factor analysis is appropriate for the data sett¢imuuronen 2011 pp 671Forest management style was studied using
a set of 12 variables (Table 4). All alternativéusons from one to four factors were tested arldtgm with two factors
was chosen with the same criteria as above. Oriablarwas left out because of low communality (lowean 0.2);
hence, the final solution comprised 11 variablelse Kaiser—Meyer—Olkin test for sampling adequacy48) and
Bartlett’s test of sphericitypk0.001) gave again adequate values.

Clusters

Clustering is used to create forest owner groupsimvivhich the respondents are expected to disgitajlar behaviour

and decision-making, whereas displaying dissintitsi with individuals in other groups (Kaufman aRdusseeuw
1990). The factor scores were used to clusterégbpandents with a k-means algorithm. The bestisokitwvith three

clusters was selected by testing all solutions ftemm to four clusters and then choosing the beseth@n a subjective
estimation of their interpretability (Jain 2010)to@ps were named based on final cluster centrerirgton (Tables 5
and 6).

Sum variables

Sum variables concentrate the opinions of respdedenm several statements into one variable. Thtee variables
were formed based on means for receiving informagibout ecologically valuable spots in their fosemtd three sum
variables were based on satisfaction with FMP atated advisory services. The internal consistericgum variables
was tested using Cronbach’s alpha (Cronbach 198l1gonstructs exceed 0.7, which is recommendethasninimum
level of Cronbach’s alpha to indicate internal éstenicy (Gruen et al. 2000).

Cross-tabulation and comparison of means

Both typologies were cross-tabulated with socioreenic background variables to rule out the posgjttihat observed
differences between groups were due to the backgrotithe respondents, as the background varidlales explained
differences in landowner objectives and harvedtiglgaviours or intentions in many studies (Butlexle2016). Pearson’s
chi-squared test was applied.

One-way ANOVA testing was used to compare the medrssim variables between ownership objective ehssand
forest management style groups to analyse what édndformation tools are most preferred by varidoest owner
groups. Post-hoc-tests were carried out using Tty and Games-Howell tests.

RESULTS
Forest ownership objectives and management style

For forest ownership objectives, two factors wetteaeted (Table 3). They explained 51% of the tatalance. The first
factor was characterized by ecosystem services dfiam timber production, especially availability lerries and
mushrooms, and recreational values. It was nanmsgeation and nature’. The factor explained 35.1%he total
variation. The second factor described econominesbf forest, and was named ‘timber productionewhomy’. It
explained 16.0% of the total variation.

Table 3: Forest ownership objectives (n=Zh3Result of the factor analysis (maximum likelibp@arimax rotation
applied).
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Variable Factor I: Factor Il: Timber Communalities
Recreation production and
and nature economy
Berries and mushrooms 0.693 -0.033 0.482
Recreational values 0.593 -0.240 0.409
Securing the availability of clean water 0.499 -0.007 0.249
Securing or enhancing scenic values 0.472 -0.299 0.312
Carbon sequestration and maintaining carbon sinks 0.424 -0.189 0.215
Maintaining biodiversity 0.409 -0.246 0.228
Maximizing economic profit -0.083 0.708 0.509
Timber production -0.188 0.678 0.494
Eigenvalue 2.805 1.281
% of total variation explained (51.072) 35.059 1618

aThe missing observations were excluded pair-wigbénanalysis

Two factors were also formed for forest manageragié (Table 4). They explained 53% of the totaiasace. The

first factor described willingness to shift towardsiti-objective forest management practices ans mamed
‘diversifying forest management practices’. Theosetfactor was characterized by willingness to ppiplture

management practices and was named ‘emphasis @rendthe two factors explained 40.7 and 12.7%hef\ariation,

respectively.

Table 4: Forest management style (n=24&Result of the factor analysis (maximum likelikdowith varimax rotation

applied).

Factor I: Factor II:

Variable Diversifying Emphasis on  Communali-
forest nature ties
management

practice
I will obtain a forest management plan (FMP) foagsbn 0.709 0.393 0.657
uneveraged manageme
I will renew my FMP if there are new focuses auzliga even 0.703 0.280 0.573
it does not expire yet
| will obtain a multi-objective FMP for my forests 0.678 0.356 0.586
I will obtain a harvesting plan that utilizes unavaged 0.621 0.118 0.400
harvesting methods (light selection felling or draméa clear
felling)
| apply both so-called traditional and alternafioeest 0.457 0.036 0.210
management regime
| will leave more retention trees in a felling atban is 0.229 0.750 0.615
required by minimum requirements of the PEFC Forest
certificatior
| preserve selected areas of my forest holding 0®.1 0.61 0.383
I will obtain an FMP focusing on nature management, 0.520 0.561 0.585
including i.a. surveying of nature values and
recommendations for their maintenance and enhanue
I will participate in an environmental restoratiproject or 0.105 0.493 0.254
start my owr
| manage my forests in a ga-friendly mannel 0.14: 0.464 0.23¢€
I only apply so-called alternative forest managetmegimes, 0.290 0.448 0.285
such as unev+aged stand
Eigenvalue 4.478 1.394
% of total variation explained (53.376) 40.707 1268

aThe missing observations were excluded pair-wigeéranalysis.
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Forest ownership clusters based on created factors

In the forest ownership objective clustering (Tab)ethe biggest group was those emphasizing ecmnose of their
forests. They had a rather strong negative loaftingecreation and nature and a positive loadimgifober production
and economy. This group had a share of 44.7%. Apmhaving multiple objectives (32.8%) valued bathreation and
nature and timber production and economy. The sstadif the groups, (22.5%), was those emphasizigre values.
They were characterized by opposing timber prodaciind maximizing economic profit.

Table 5: Grouping based on ownership’s objectives; k-meéunstering (n=253)

Emphasis on

economic use Multiple Emphasis on
(n=113 objectives nature (n=57, E Sig.
- ! = 0, 0,
44.7%) (n=83, 32.8%) 22.5%)
Recreation and nature -0.72601 0.70562 0.21689 9793. <0.000
Timber production and 0.37658 029986 L oraas - pywl
econom'

In the forest management style clustering, the dsgygroup was diversifying management practices6¢4b (Table 6).
They found diversifying management practices imgutrand had clearly stronger emphasis on natutesdhan the
timber production group, although not as stronthasature manager group. Clearly fewer respond@bt§%) were in
a group that only aimed at timber production, hgvieither the intention to diversify their manageingor to place any
additional effort on nature friendliness. The smestligroup was again those who aimed to manageftiests to actively
add nature value there. Their share was 19%.

Both clusterings formed similar groups despite ohthem being based on ownership objectives anthandased on
forest management style.

Table 6: Groupingbased on forest management style, k-means clugtér#248)

Diversifying Timber Nature F Sig.
management production management
practices purpose (n=88, purpose
(n=113, 35.5%) (n=47, 19%)
45.6%)
Diversifying forest 0.73242 -0.70180 -0.47078 205.943 <0.000
manageme! practices
Emphasis on nature 0.13058 -0.70837 1.01107 160.062  <0.000

Forest management decisions and ownership objectivassociation

The frequencies of groupings were cross-tabulatexplore the associations between owners’ objestnd their forest
management styles (Table 7). The total number skeofations with valid group membership informatifon both
groupings was 233.

The main findings are that a large share in bottmnemic and multiple objective groups aim to divrsheir forest
management: 39% and 60% among those groups, regbgcre classified among diversifying managenstyie group.
These represent 17.6 and 19.7%, i.e. altogeth8f/@df all owners. Looking in another way, the résghow that the
group emphasizing economic use has actually managfepneferences of two kinds: managing their faresiely for
timber (51% within group) or diversifying the fotemanagement used (39% within group) in order twaece the other
forest functions alongside timber productidihe distribution of respondents with the nature aggement preference is
rather even within all objective groups.
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1 For every management style group, the biggest siasethe one reflecting the respective objectivst.b@wners
2 managing their forests predominantly for timber darction also had economic use as their objectind, @awners
3 managing for nature purposes emphasized natubegsiain goal. These are underlined in Table 7.
4
5 Table 7: Proportions of cross-tabulated clusterings of$boevner objectives and of clusters of their foraahagement
6  style. Underlining indicates the biggest share ahagement style corresponding with respective tikgc
Forest  Diversifying Timber Nature Total, Pearso Total
management forest production management % n Chi-
style management, purpose, % purpose, % square,

Objectives of % %2

forest owning

Emphasis on economic 17.6 22.7 4.3 44.6 <0.000 233

use

Emphasis on nature 8.6 3.9 _ 99 22.3

Multiple objectives ~19.7 7.7 5.6 33.0

Total 45.9 34.3 19.7 100
7  2The total number of observations with valid groupnabbership information for both groupings
8
9 Both typologies were cross-tabulated with socioreoic background variables and subsamples to rutetloe

10 possibility that observed differences between gsowpre due to the background of the respondenttedeariables
11  were age, gender, education level, form of possegdithe holding, place of living, household ineohavel, duration of
12 forest possession, and subsample. From the teat@bles gender caused statistically significaffedénces in the way
13 the respondents were grouped. For forest owneaddtjgetive typologyp=0.023 and for forest management style typology
14 p=0.046. In the objective typology, the biggest gréor women was multi-objective, for men it was lien production.

15 Emphasis on nature was the smallest group forwothen and men, with women having a slightly higdteare in this.

16 In the forest management style typology women taetearly higher share in the diversifying group%® than men
17 (44%). Women also more often want to manage tle@sts for nature (25%) compared with men (17%gr&twere

18  significant results between subsamples for forestagement stylgg=0.038. However, the respondents were distributed
19  so evenly in all cluster groups that we assume ithdbes not affect the results. There was a 458esfrom both
20  subsamples in the diversifying management practjo@sp.

21

22 Sum variables for information services about biodiersity protection and forest management planning

23 Three sum variables were constructed for both seswin biodiversity protection (Table 8) and FMB eelated advisory
24 services (Table 9). The sum variables for bioditerselated services were ‘different informationoksl, ‘direct
25 interaction with an expert’ and ‘co-operation oferest holdings’. For forest management plannirgggbm variables
26  were ‘usability of FMP’, ‘decision support from FNM&nd ‘experience of restrictiveness of advisomvees’. The last
27  variable, although not a sum variable, was kepit describes an essential characteristic of satigfa with current
28 services.

29  Table 8: Sum variables constructed based on services fdivasity protection

Cronbach’s
alpha
Different information tools 0.795
Map representing valuable sites
Texts describing valuable sites

Photos describing valuable sites
Nature management recommendations supporting tigygoprogress of valuable sit
Direct interaction with an expert 0.727
Telefhone conversation with an expert about valuabés sit my fores
Meeting with an expeto discuss the valuable sitin my forest
Visit to valuable sites with an exp
Co-operation over forest holdings 0.872




2
3

)]

O 00

10
11

12
13
14
15
16

17
18
19
20

12

Meeting with the neighbouring forest owners ancapert to begin a nature management
projectcrossind holding border:

An introductory visit with the neighbouring forestvners to valuable habitats located at
the border between two neighbours

Table 9: Sum variables constructed based on satisfactidnfaiest management plan (FMP) and related advisory
services

Cronbach’s
alpha
Usability of FMP 0.768
My FMP is too technical, | don’t understand it (eceverted)
My FMP is illustrative enoug
Utilization of my FMP is easy
Decision support from FMP 0.741
| am satisfied with the information the FMP givémat my forest holding and its
future possibilities
My FMP helps me to decide about the managementydbrests independent
Experience of restrictiveness of advisory services -
Advisory services restrict me from managing my &viia the way |
would like tc

Comparison of opinions about decision support serees

Comparison of means between different forest oygnaups’ opinions about information tools for biogligity protection
are presented in Table 10. Comparisons were céécliesed on both forest ownership objectives aresf management
style. For all sum variables (in Tables 8 and 8)¢hwere statistically significant differences betw the objective groups,
varying fromp<0.001 top=0.014. Comparisons between forest management gitglgps had significant differences
varying fromp<0.001 top=0.022. The post hoc tests are reported in SupplEhmaterials.

Information services for biodiversity protectionn@eonsidered most positive by the group that esighd nature values
in both typologies. For them the opinions were muositive in forest management style typology (m&a8) than in
objective typology (mean 3.4). Those emphasizinthér production in both typologies considered cerafion over
forest holding the least necessary. The mean afpirdons about direct interaction with an expeasvglightly negative
(mean 2.9) for forest owners who manage their fdoeproduce timber.

Table 10: Comparison of different biodiversity related adwisservices with forest ownership objective (O@Jl a
forest management style (FMS). One-way ANOVA isukdted with sum variables for every column. Meareon a
scale from 1 (not at all useful) to 5 (very usef@atistically significant values are marked vasterisks (Pearson Chi-
square p < 0.05 =*; p < 0.01 = **; and p < 0.001*3.

Co-
Different Direct operation
information interaction with over forest
tools an expel holdings
z . : . Mear 3.44 3.1¢ 2.6€
- 8 0O0: Emphatjsslz on economi 10C 11¢ 11C
g O Std deviatior 0.65 1.0 1.C8
== _ ~ Mear 3.1% 2.98 2.49
o) FMS: Timber production 76 81 82
e purpose o
Std deviatior 1.01 1.1¢ 1.1C
Mear 3.39 3.C4 3.21
Wz OO: Emphasis on nature N 54 5 56
<xQl Stddeviatior 0.€8 1.01 1.2
Z2D 0«

Mear 3.76 3.51 3.47
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N 41 43 43
FMS: Nature management
purpose
Std deviatior 0.86 0.c1 1.1¢
Mear 3.82 3.55 3.24
OO: Multiple objectives N 77 77 78
- Std deviatio 1.0€ 1.1 1.3
> Mear 3.71 3.2 3.0¢
| C
= 8 FMS: Diversifying forest N 102 e e
3 2 management
=0 Std deviatio 0.2 1.05 1.2¢
Mear 3.5 3.2¢ 2.68
Total OO N 231 242 244
;(' Stddeviatior 0.9¢ 1.C8 1.2
5 Mear 3.5z 3.21 2.¢4
= Total FMS N 222 234 23t
Std deviatior 0.97 1.C8 1.2¢
F 10.11¢ 10.11¢ 6.74¢
ANOVA OO Sig. 0.014* 0.015* 0.001**
Levene’s tes 0.78: 0.27¢ 0.06:
F 10.11¢ 3.87: 10.79:
ANOVA FMS Sig. <0.001*** 0.022* <0.001***
Levene’s tes 0.51¢ 0.37i 0.64¢

Comparison of means between different forest ovgneups’ opinions about forest management plannimdralated
advisory services are presented in Table 11. Inpeoison with forest ownership objectives there wetaistically
significant differences between the groups fotedted sum variables, varying frggu0.001 top=0.044. Comparisons
between forest management style groups had signifiifferences between the groups for sum varsabbeperience of
restrictiveness of advisory serviceg=0.009) and ‘decision support from FMP=0.008). Conditions for using ANOVA
were not fulfilled in later comparison of means forest management style so a Welch's t-test wasieap for
significance testing.

Table 11: Comparison of satisfaction with forest managenpdam (FMP) and advisory services with forest owhgrs
objective (OO) and forest management style (FM3e-@ay ANOVA is calculated with sum variables foeey
column. Means are on a scale from 1 (totally disapto 5 (totally agree). Statistically significaraiues are marked
with asterisks (Pearson Chi-square p < 0.05 =*(p04 = **; and p < 0.001 = **¥),
Experience of
Usability of the  Decision support  restrictiveness of

FMP from FMF advisory service

z _ . Mear 4.C5 4.2¢ 1.94

. |(:D OO: Emphasis or N 102 10€ 107
Lo economic use

g ) Std deviatior 0.79 0.82 0.9:

= 8 FMS: Timber Mear 4.0¢ 4.2¢ 1.€0

g production N 77 82 83

purpos: Stddeviatior 0.88 0.9C 0.8¢

% 00: Emphasis or Mear 3.6 3.€1 2.3¢

= nature N 4s a o3

W i Std deviatior 0.¢3 0.9¢ 1.07

S Mear 3.6¢ 3.7C 2.2

Ew FMS: Nature N 44 46 46
z (£ management

8 purpose
Stddeviatior 0.9¢ 1.07 1.13

Mear 3.9 4.2t 2.05
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- OO: Multiple N 77 78 8C
. > objective: Std deviatior 0.7t 0.7¢ 0.86
E 5 FMS: Mear 3.91 4.22 2.1¢
o uw Diversifying N 10t 10¢€ 10¢
= m forest
O manageme! Stddeviatior 0.6¢ 0.6¢ 0.9¢
Mear 3.¢4 4.12 2.07
Total OO N 22¢ 23t 24C
2:' Stddeviatior 0.8 0.87 0.95
= Mear 3.63 4.12 2.0F
o Total EMS N 22¢€ 234 23¢
Stddeviatior 0.82 0.87 0.65
ANOVA OO F 4,59¢ 12.68: 3.1¢€
Sig. 0.011** <0.001*** 0.044*
Levene’s tes 0.08¢ 0.09t 0.07¢
ANOVA FMS E - - 4.7¢
Sig. - - 0.009**
Levene’s tes 0.001 0.00: 0.057
Welch FM¢ F - - -
Sig. 0.071 0.008** -

Decision support offered by FMP was considered pasitive in all groups and in both typologies #taheans 4.1 in
both typologies). The highest means for both typies were in the group that emphasized timber prioglu The same
group felt to the least extent that the advisoryises available restrict their forest managematthough none of the
groups agreed with this statement (all means uRdgr The means of the individual sum variablesdiauping were
very similar despite the typology used for comparisAmong biodiversity related services (Table tti@re were more
differences in means between objective and managestgle typologies in every cluster group thanfamest
management planning related services (Table 11).

DISCUSSION

When analysing the ownership objectives, we founad the biggest forest owner group (45%) was tlewsphasizing
economic use of their forests, the second lardestet having multiple objectives (33%) and the sesalivas those
emphasizing nature values (23%). For the forestagament style the largest group was ‘diversifyingnagement
practices’ (46%). Clearly fewer respondents wera group that aims for timber production (36%). Bhaallest group
was those managing their forests for nature (19%@ugh our grouping was assembled somewhat diffigrethese
results are in line with other recent studies alfmish FFO objectives (Hanninen et al. 2011; idaihd R&mo 2017).
When comparing these groupings, 18% of respondts combination of timber as their objective diversifying as
their forest management style. A share of 20% hatfipre objectives for their forests and were agong to include
nature management practices in their forest manageniltogether 46% of FFOs were considering apmgyinulti-
objective forest management. We also found outttiege two groupings corresponded very well to edbér; forest
owners seem to prefer a management style reflethigig objectives. These results are applicablémtand, but cannot
(and are not meant to) be generalized to othertdesras such. For example, the dynamics betwestrumental and
intrinsic values among forest owners may be diffemutside Finland. However, also a wider Europstady highlights
the multiple objectives of forest owners; forestnans increasingly manage their forests for multgidgectives such as
maintaining ecosystems instead of only exploitimg timber (Feliciano et al. 2017).

Thus, the preferred way to manage the forest detmraiad ownership objectives, as hypothesized irfitheresearch
guestion. Takala et al. (2017) argued that genabjectives have an effect on practical managemeaisibns. Our
results indicate that although a great share ofd=§il aim for income from timber selling, theyeamore interested in
doing that only alongside maintaining and not casnfising other forest functions such as recreatiuh l@iodiversity
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protection. The generic economic objective of a®kRay stand for different management intentionglffierent FFOs
and hence needs to be further surveyed in advisemyjices. Alike, multi-objective owners are a heggeneous group,
with often a large variability among the ownershia mixture of objectives they have and in thetiedaimportance they
give to their objectives (Blanco et al. 2015). Ratsimilar share of respondents from all objectjk@ups were interested
in nature management albeit the biggest sharedsetlemphasising nature as their objective. Theseagesment
preferences cannot be found out based on the FHjEstives but they need to be asked in more ctameray in advising
services.

The second research question dealt with the proldémirecting forest advisory services to FFOs wdlifferent
objectives. The group emphasizing nature valudsoih typologies considered biodiversity relatedinfation about
their forest more necessary than other groups. Weeg also less satisfied with the usability of &P and the decision
support it gives related to the use and manageaieheir forests than the other groups. This isarsthndable since the
majority of current planning and management ses/i@ concentrated on maximizing timber harvestatijid et al.
2013). It is also in line with the conclusions afléer studies (Boon et al. 2004; Ingemarson e2@06).

The different information tools (e.g. maps and pkdfor biodiversity protection were considerednist useful of three
sum variables, which is probably explained by theifiarity of these instruments and their use. Klaret al. (2013)
found that forest service providers in Finland ratew years ago, very little if any tools or me&rgplanning for nature
values or comparing the economic or ecological equences of different management operations. Tthasobvious

that lack of nature-oriented planning tools foridiem-making situations unintentionally directs edwvy services solely
towards timber production.

In Finland about 45% of forest holdings have an FlBlace (Hanninen et al. 2011). In this studywawer, the share
of forest owners having an FMP in place was ovéfb,780 it seems that the questions were mainly amesiMey those
having an FMP. Forest management planning in itieatiform best serves timber production objectikagttila et al.
2010), and it is thus logical that forest ownergeting timber production found the tool most usefurthermore, the
FMP has been such a fundamental instrument in $hinfairestry (their production was strongly suppbibg the state)
that many owners consider it very useful even dages not fully take their objectives into accodrtie result that the
timber production group finds advisory services ldst restricting is also a logical consequencadvisory services
still concentrating mainly on timber production pases.

Takala et al. (2017) found in their recent studht thhe importance given to different objectiveseakin the survey may
have been a rather general appreciation comparbdaaiual forest ownership objectives. This phermnemay have
affected our results about the share of multi-adbjed=FOs as well. Some forest owners, despitegoetiegorized as
multi-objective in this study, do not manage thHenests for multiple purposes. On the other hamubsitive attitude of
FFOs towards forest functions other than timbedpotion could be seen as a motivation to take timonaccount in

their management decisions. It is also possibledinae there are very few services related togkample, biodiversity
or recreational value management, FFOs are nottogihking that they could carry out other forestnagement than
timber production.

Based on the rather positive rating the respondgane in our study to the biodiversity-related ifation services it
can be assumed that although timber productiohd@smain goal for many FFOs, they anyhow are willinaggain
knowledge for comparing forest management alteraati This new information might also make them adhgir
management practices towards more close-to-nahesg as they notice that they can be executedeanlith their main
goals. Those FFOs who want to maintain multiple$bfunctions at the same time probably curreitk information
for integrating their possibly conflicting objeatis. For them, adding biodiversity-related informatto services might
help to fulfil all aspects of their ownership olijees.

In previous studies, it has been found that politgtruments, such as extension services, educatiofinancial
instruments, are more effective if they are suitethe objectives of the forest owners (Favada. &0®9). To ensure the
sustainable provision of multiple ecosystem ses/toebenefit whole society, forest policy instrunggisuch as advisory
services and communication campaigns, must comjily modiversity and climate mitigation targetsthre meantime
with timber production goals.
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Targeting close-to-nature forest management aasistand potential cost-sharing programmes towarndstf owners
who already have these goals provides many ecaosysevices to the society in a very cost-effectiag (Kline et al.
2000). Increasing the promotion of natural andeational values of forests in advisory servicesld/ouotivate nature
oriented and multi-objective forest owners to man#geir forests (Bieling 2004) and hence contrikiatéhe increased
timber mobilization instead of shutting themseltaslly off from timber market. Service offeringsrfnature-oriented
FFOs should focus on technical and financial suppargrammes such as taxation measures and cotisargasements
(Coté et al. 2015) and, in the Finnish contextthenpossibility to enter into a voluntary conseimatontract. As securing
the conservation of biodiversity also in productforests is important, financial instruments thaitivate economically
oriented FFOs should be optimized to support act@tire management alongside timber productionsg&ikling
2004). In Finland, for example, state support fouryg stand improvement could be subject to introdua minimum
level of measurable nature management elements,asuieaving a mixture of broad-leaved tree spegissn example
of a market-oriented tool, certification schemegeljBg 2004) could still be a way to tighten thennection between
timber production and nature management. Certifinatriteria could encourage more active nature agament
practices to be applied instead of the passiveeleaide practices.

Developing services for forest owners with divesseio-economic backgrounds, information needs dijdctives is
important (Bieling 2004). Future forest owners eafiood availability of services and active commatian with forestry
professionals (Korhonen et al. 2012). Sharing \@hlgout how forestry should be carried out is gooirtant factor in
customer loyalty towards timber procurers (StaakWidund and Kronholm 2016). Hence being able feraidvisory
and harvesting services that are in line with FFi@#/s may become a crucial factor in timber promaat, competition
for which is expected to intensify.

When testing the socio-economic background varghlgh cluster groups, only gender had statistycalfnificant
results, in contrast to many earlier studies (sgelédestav and Ekstrom 2000; Nordlund and We2@ih0; Hayrinen et
al. 2015). Our results are in line with earlierdits about women directing their objectives momgatmls nature than
pure economic gains (Lidestav and Ekstrém 2000;riHé&y et al. 2015). Since it is expected that theitebe more
female forest owners in the future (Follo et all@)) it is important for service development to sider the general trend
of women tending to value nature stronger alongsm®omic use. Taking this into account, findind anplementing
practices that combine timber production and enbarature and recreational values might be the ideciactor for
forest service providers when promoting for incregdarvesting amounts (Kumela et al. 2013). Als® finding that
the respondents were evenly distributed in clugteups regardless of whether they have a conservatintract or not
bolsters the result of multi-objectivity being angeal trend.

The response rate of the study, although ratheri®@aomparable with the level of other survey &tsdn recent years.
We compared the respondents of the study with inddion about forest owners in general in Finlamd toey illustrate
similar socio-demographic patterns. However, aveys require effort from the respondents, it islykthat our
respondents are more interested in and aware e$tfissues than FFOs in average. To a certain éetlre observed
results are dependent on the subjective assumptiade in the analysis, especially regarding inttipg and naming
the cluster groups. Thus the analysis was discusseoing the authors to ensure the greatest objgcidi the
interpretation.

This study contributes to a practice-relevant redeagenda and our results are applicable in dpiredractical forest
advisory services. Although there is still a needrhore research and piloting on how to help FF@sudate different
objectives or management guidelines, it can alréedycommended that planning and advising foreetomature forest
management should be the default practice whersadyforest owners.

CONCLUSIONS

This study confirms earlier knowledge about theamtgnce of taking nature values or other forest@wgreferences
into account when planning and executing forestagament operations. A large share of forest owaerswilling to
manage their forest combining economic and othgeatives in an equal manner. Supporting this tengesost-
effectively helps to maintain biodiversity and pigign of multiple ecosystem services from the puatidun forests. The
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results suggest that policy measures supporting@atanagement alongside economic objectives waattate multi-
objective FFOs to manage their forests more agtivel

Forestry service providers carry a great respaitgiffior promoting and providing advice about thature management
approach. Forest management planning and advisovices must provide information and alternativasforest uses
other than timber production. Assisting FFOs to amggnforest in different ways may also clarify amticalate the
objectives they have for their forests. Therebyresults about the connection between practicalkgament decisions
and ownership objectives also enhance policy implgation and the effectiveness of policy measures.

We recommend planning and advising for multi-objecforest management should be the default peadatistead of
the prevailing practice in Finland emphasising &mproduction. The service-providing organisatians in a key role
for further developing nature-oriented and multjeaitive forest management services that answeexpectations of
FFOs. Offering services such as light selectiolinfgland planning of retention tree areas from bleginning of the
rotation period should be as usual a part of th&nmss as any other more traditional forest managemscheme.
Possibilities to participate in conservation pragnaes or protect the forest should also be presentad equal manner
if the FFO has nature objectives.

However, solving the difficulty of defining FFO autives in a practical forest advising situatioed® more research
and pilot projects with forest service providerssevBloping means to visualize and compare the altien forest
management regimes and their consequences iggisotant.
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SUPPLEMENTAL MATERIALS

Table 1 Original survey question statements and respatisenatives (translated from Finnish) used fotddog of
forest ownership objectives

What kind of objectives do you have for the Very Fairly Indifferent | Slightly Not at all
use of your forests? important | Important 3 important | important
Please choose one on each row. 5 4 2 1

Picking berries, mushrooms and other goods
Recreational values

Securing the availability of clean water
Securing or enhancing scenic values

Carbon sequestration and maintaining carbon
sinks to mitigate climate chan

Safeguarding the biodiversity of my forest
Maximizing economic profit

Timber production, | mainly produce saw log
timber, pulp wood and fires wood in my for:

Table 2 Original survey question statements and respatisenatives (translated from Finnish) used fotddog of
forest management style.

How likely it is that you will put following forest Very Fairly Indifferent Fairly Very
management measures and services supporting likely likely 3 unlikely | unlikely
theminto operation within next five years? 5 4 2 1

| will obtain a forest management plan (FMP) foagsi
on uneve-aged manageme

| will renew my FMP if there are new focuses
available, even it does not expire yet

I will obtain a multi-objective FMP for my forests

| will obtain a harvesting plan that utilizes unevaged
harvesting methods (light selection felling or smal

area clear felling

| apply both so-called traditional and alternatioeest
management regimt

| will leave more retention trees in a felling atban is
required by minimum requirements of the PEFC Forest
certificatior

| preserve selected areas of my forest holding

| will obtain an FMP focusing on nature management,
including i.a. surveying of nature values and
recommendations for their maintenance and
enhancemer

| will participate in an environmental restoration
project or start my ow

| manage my forests in a ga-friendly mannel

| only apply so-called alternative forest managetmen
regimes, such as unev-aged stand

Table 3.Original survey question (translated from Finniabgd to constructum variables on services for biodiversity
protection. The statements excluded from the sumabias are written in grey.



How useful do you consider the following service®f your decision making | Very | 4 | 3 | 2 Not at

about safeguarding and enhancing the biodiversityni your forest? useful all
5 useful
1

Map representing valuable s of my fores
Texts describing valuable sitof my fores
Photos describing valuable si of my fores

Nature management recommendations supporting sigyeoprogress of
valuable site
Mapping of the sites potentially suitable for MET-contracting

Telethone conversation with an expert about valuabés sit my fores
Meeting with an expeto discuss the valuable sitin my forest

Meeting with the neighbouring forest owners aneéapert to begin a nature
management projecrossincholding border

An introductory visit with the neighbouring forestners to valuable habitats
locatedal theborde between two neighbas

Table 4. Original survey question (translated from Finnigbgd to construgum variables on satisfaction with forest
management plan (FMP) and related advisory servides statements excluded from the sum variabkegagrey.

What do you think about following statements? Strogly | 4 | 3| 2| Strongly
agree disagree
5 1

| am satisfied with the information the FMP givdmat my forest holding and its
future possibilitie

My FMP is illustrative enoug(it includes i.a. suitable maps and gra|
Utilization of my FMP is eas

My FMP is too technicaandl don’t understand

Advisory services restrict me from managing my $vtee way | would like to

My FMP helps me to decide about the managementydbnests independently

Table 5. Description of socio-demographic background infation of the survey respondents. Differences in the
background of the respondents between this stud29R) and the Finnish Forest Owner Survey 2010 @48% were
tested withx?—test and z-test. The resultsXf—tests and z-tests are reported (p < 0.05 =*; 0% 8 **; and p <
0.001 = **¥),



Survey Finnish Forest z-value  X°—test

Owner Survey 20107 value
% of % of forest owners
respondents

Gender 0,70z
Femalt 24 25 -0,18¢
Male 76 75 0,333
Occupation £ 0,000+
Salaried perso 36 30
Farmer 7 16
Other sel-employed 4 7
Pensione 51 45
Other 2 2
Place of residence 0,017*
Permanently on the forest hold 36 42 -1,21
Elsewhere in the same municipality as the 20 22 -0,357
holding
Outside the municipality where the holding is 44 35 2,04154*
located
Year of birth  (Age classes) 0,002+
1922-1939 (7-92) 12 14
194(-1949 (6-74) 35 24 2,37724*
195(-1959 (5-64) 29 32 -0,55:
196(-1969 (4-54) 14 19 -0,07¢
197(-1979 (3-44) 10 11 0,175¢
198(- (34 or youngt 2 0
Form of ownership 0,052
Alone 76 76° 0
Together with spous
Joint administration of propel 16 13 0,57¢
Estate of heil 8 12 -0,58¢

@8Hanninen et al. 2011

®The conditions for z-test are not fulfilled.

¢Hanninen et al. 2011 did not separate the owniogeabr with the spouse but reported the categtogether.
dCalculated by combining the two youngest age groups

Table 6.Post hoc test Tukey HSD on comparison of diffel#otliversity related advisory services with forest
ownership objectives. Means are on a scale fronof gt all useful) to 5 (very useful). Statistigadignificant values of
mean differences are marked with asterisks (p 8 8*0p < 0.01 =**; and p < 0.001 = **¥),

Group 1 Group 1 Group 2
Emphasis on
economic us
VS VS VS
Group 2 Group 3 Group 3
Emphasis on natu Multiple objective:
Different Sig. 0.948 0.029* 0.036*
information tools
Mean differenc (1-J) 0.05111 -0.3781¢ -0.4292¢
Std. Erro 0.1639¢ 0.1472( 0.1723:
95% Confidence Lower Bounc -0.3357 -0.725¢ -0.835¢
Interva  Upper Boun 0.437¢ -0.030¢ -0.0227
Direct interaction Sig. 0.685 0.057* 0.019**
with an expert
Mean difference -J) 0.1454¢ -0.3636¢ -0.5090¢
Std. Erro 0.1753: 0.1577¢ 0.1874:

Lower Bount -0.268( -0.7357 -0.9511



95% Confidence

Upper Bound 0.5589 0.0084 -0.0670
Interva

Co-operation over Sig. 0.016* 0.004* 0.989

forest holdings
Mean difference -J) -0.5506¢ -0.5799¢ -0.0293(
Std. Erro 0.1973¢ 0.1779: 0.2105¢
95% Confidence Lower Bount -1.0161 -0.999¢ -0.525¢
Interva  Upper Boun -0.0852 -0.160: 0.467:

Table 7.Post hoc test Tukey HSD on comparison of diffel#otliversity related advisory services with forest
management style. Means are on a scale from Jafradt useful) to 5 (very useful). Statisticallgsificant values of
mean differences are marked with asterisks (p 8§ 8*0p < 0.01 =**; and p < 0.001 = **¥),

Group 1 Group 1 Group 2
Timber production
purpose
VS VS VS
Group 2 Group 3 Group 3
Nature managemer Diversifying forest
purpos: manageme!
Different information Sig. 0.002** 0.000*** 0.968
tools
Mean difference (I-J) -0.62452 -0.58271 0.04181
Std. Erro 0.1812¢ 0.1409( 0.1722¢
95% Confidence Interva Lower Bounc -1.052: -0.9152 -0.3647
Upper Boun -0.1967 -0.250% 0.448¢
Direct interaction with Sig. 0.022* 0.139 0.427
an expert
Mean difference (I-J) -0.53632 -0.29742 0.23890
Std. Erro 0.2011¢ 0.1560¢ 0.1917:
95% Confidence Interval Lower Bounc -1.010¢ -0.665¢ -0.213¢
Upper Boun: -0.061¢ 0.070¢ 0.6912
Co-operation over forest Sig. 0.000*** 0.003** 0.146
holdings
Mean difference (I-J) -0.97731 -0.57583 0.40148
Std. Erro 0.2231( 0.1728¢ 0.2131:
95% Confidence Interva Lower Bount -1.503¢ -0.983¢ -0.101z
Upper Boun -0.451( -0.168( 0.904:

Table 8.Post hoc test Tukey HSD on comparison of satisfaatiith forest management plan (FMP) and advisory
services with forest ownership objectives. Meamsaar a scale from 1 (not at all useful) to 5 (vesgful). Statistically
significant values of mean differences are markit asterisks (p < 0.05 =*; p < 0.01 = **; and D001 = **¥),

Group 1 Group 1 Group 2
Emphasis on economic
VS S S
Group 2 Group 3 Group 3
Emphasis on nature Multiple
objective:
Usability of the Sig. 0,009** 0,868 0,045*
FMP
Mean difference (I-J) 0,41637 0,06201 -0,35436
Std.Errot 0,1405! 0,1220¢ 0,1477
Lower Bount 0,0847: -0,226( -0,703(



95% Confidence

Upper Bound 0,74798 0,3500 -0,0057
Interva
Decision support Sig. 0,000*** 0,872 0,000***
from FMP
Mean difference (I-J) 0,68461 0,06168 -0,62293
Std. Erro 0,1414¢ 0,1238 0,1495:
95% Confidence Lower Bount 0,3508: -0,230¢ -0,975¢
Interva Upper Bouni 1,0183 0,353¢ -0,270:
Experience of Sig. 0,03425* 0,726 0,193
restrictiveness of
advisory services
Mean difference (I-J) 0,39570 0,10607 -0,28962
Std. Erro 0,1578t 0,1389: 0,1664¢
95% Confidence Lower Bounc 0,0233 -0,221¢ -0,682:
Interva Upper Bouni 0,7680: 0,433 0,103(

Table 8.Post hoc test Games-Howell on comparison of satisfawith forest management plan (FMP) and adyisor
services with forest management style. Means aesmale from 1 (not at all useful) to 5 (very udefStatistically
significant values of mean differences are markiht asterisks (p < 0.05 =*; p < 0.01 = **; and @001 = ***),

Group 1 Group 1 Group 2
Timber production
purpost
VS VS VS
Group 2 Group 3 Group 3
Nature managemer Diversifying forest
purpost manageme
Usability of the FMP Sig. 0.063 0.307 0.331
Mean difference (I-J) 0.40909 0.17662 -0.23247
Std. Erro 0.1786¢ 0.1199¢ 0.1624(
95% Confidence Interva Lower Bounc -0.017¢ -0.107¢ -0.622¢
Upper Boun 0.835] 0.460¢ 0.157;
Decision support from Sig. 0.012** 0.972 0.010**
FMP
Mean difference (I-J) 0.54825 0.02692 -0.52133
Std. Erro 0.1865! 0.1195° 0.1717:
95% Confidence Interval Lower Bounc 0.102¢ -0.256: -0.9331
Upper Boun 0.9931 0.310( -0.108¢
Experience of Sig. 0.097 0.007** 0.998
restrictiveness of
advisory services
Mean difference (I-J) -0.400 -0.388 0.012
Std. Erro 0.19] 0.12% 0.18i
95% Confidence Interva Lower Bounc -0.8¢ -0.6¢ -0.44
Upper Boun 0.0¢ -0.0¢ 0.4¢
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