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Explaining gender differences in private forest risk management
Louise Eriksson

Department of Geography and Economic History, Umeå University, Umeå, Sweden

ABSTRACT
In many countries, lower levels of forest management activities have been observed among female
forest owners compared to male owners. The present study examined potential explanations for
gender differences in private forest risk management among forest owners in Sweden (n = 1482)
using a questionnaire. Results from this study confirmed a slightly lower level of forest risk
management among female owners in proactively combating damage caused by climate change
and animal browsing when compared to their male counterparts. Further gender differences were
revealed on a structural level. For example, female owners displayed higher levels of education and
were more often non-resident owners and urban owners, as compared to their male counterparts.
In addition, female and male owners differed regarding social-psychological variables (e.g. forest
values and threat and coping appraisals). However the greatest gender difference was found in
involvement in forest planning and forestry work. Even though gender differences were evident on
multiple levels, involvement in forest issues and forest planning were found to be most important
for explaining gender differences in forest risk management. By disentangling predictors of gender
differences in private forest risk management, this study may contribute to a more strategic gender
approach to forest risk governance.
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Introduction

Forests may be damaged, for example, by pest and disease
outbreaks, fire, storms, and animal browsing. All of these
can lead not only to a reduction in revenue from forests,
but can also threaten their scenic beauty and ecological
value (Hanewinkel et al. 2008; Seidl et al. 2014). Pro-active
risk management may be used to reduce the risk of
damage. To make forests more resistant to threats associated
with climate change (e.g. increased risk of damage from wind
and insects), silvicultural measures, such as more mixed
forests and varying rotation length, may be implemented
(Fuhrer et al. 2006; Bouriaud et al. 2015). Strategies used to
reduce the risk of damage by animal browsing include treat-
ments, plantation fencing, and hunting (Beguin et al. 2016).
The characteristics of the ecological system are important
for outcomes of forest risk management, but the socio-econ-
omic system, including infrastructure, knowledge, institutions,
and stakeholders, is also an integral part of forest manage-
ment (Lindner et al. 2010; Beguin et al. 2016). An understand-
ing of the socio-economic system is important when
identifying barriers and facilitating pro-active risk manage-
ment that aims to reduce damage to forests in the future
(Charnley et al. 2017).

Gender is a salient dimension in the socio-economic
system of forest management (Colfer and Minarchek 2013;
Follo et al. 2016). Uncovering gender dimensions in the
system can explain outcomes of forest management (e.g.
gender differences in forest management activities) and pin-
point ethical issues (e.g. to what extent women are allowed

to influence the management of forests). The need to
include a gender perspective to understand individual
private forest owners (also labelled small-scale forest owners
or family forest owners) has been highlighted in previous
research (Follo et al. 2016). With a changing climate, forest
threats and the pro-active management of forest threats
have become urgent issues (Lindner et al. 2010; Trumboro
et al. 2015). The aim of the present study was to examine
gender dimensions in private forest risk management in
Sweden. Even though several studies have confirmed a
gender difference in management (e.g. Follo et al. 2016), sys-
tematic analyses of the underlying causes of this difference
are lacking. In the present study, potential explanations for
gender differences in private forest risk management were
explored by considering structural differences between
female and male owners, as well as differences in social-
psychological factors and forest involvement.

Sex encompasses the biological differences between men
and women. In contrast, gender consists of culturally con-
structed patterns of behaviours, or gender roles, distinguish-
ing femininity from masculinity (e.g. Wood and Eagly 2015).
Because gender is constructed in a particular time and
place, its meaning varies between contexts and over time.
Gender stereotypes of what women and men are supposedly
like are formed during socialization processes and become
part of the individual’s own identity. Consequently, gender
identities influence both one’s perceptions of oneself and
others, as well as perceptions of social practices and the beha-
viours of individuals.
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Traditionally, forestry and forest ownership have been
male-dominated. Gender dimensions are evident on multiple
levels including the macro level (e.g. formal and informal
global rules), the meso level (e.g. social patterns governing
access to resources such as education), and the micro level
(e.g. individual behaviours and roles). Gender dynamics on
various levels interact and influence forest management
(Lidestav and Egan Sjölander 2007; Colfer and Minarchek
2013; Follo et al. 2016). Thus, gendered processes on a
micro level (including management by individual owners)
may be linked not only to the almost globally accepted hier-
archy between men and women but also to the social pat-
terns determining women’s relationships to forests in a
specific region or country.

Among private forest owners, a recurring gender differ-
ence evident in several countries (e.g. Sweden, Finland,
Canada, Lithuania) is lower levels of forest management
activities among female owners compared to their male
counterparts (e.g. in harvesting levels and silvicultural oper-
ations) (Lidestav and Ekström 2000; Lidestav and Berg Lejon
2013; Kuuluvainen et al. 2014; Coté et al. 2016; Follo et al.
2016). This difference appears to be widespread, although
not confirmed in all studies (e.g. Blennow et al. 2012).
Gender roles, norms, and stereotypes are likely the underlying
cause of this difference in forest management, and may
operate by creating not only structural differences (e.g.
women owning smaller forest holdings than men) but also
differences in social-psychological factors (e.g. women
emphasizing ecological forest values to a greater extent
than men), and in the degree of involvement in forest
issues (e.g. women being less involved in their forests com-
pared to men) (Lidestav and Nordfjell 2005; Nordlund and
Westin 2011; Follo et al. 2016). However, insights regarding
the relative importance of different explanations for gender
differences in management are lacking and, as a result, little
is known about the most important reasons as to why
female owners display lower levels of management activities
than male owners.

In Europe, when compared to male owners, female owners
have been found to be older and own smaller forest holdings.
In addition, compared to their male counterparts, a larger pro-
portion of female owners in, for example, Sweden, Norway,
Finland, and France have university degrees and are non-resi-
dent owners (Follo et al. 2016; Haugen et al. 2016). Even
though structural differences could potentially explain lower
levels of management among female owners, results by Coté
et al. (2016) indicated that gender differences persist even
after controlling for size of forest, distance to forest, having a
management plan, length of ownership, and education.

Further gender differences are evident in social-psycho-
logical variables, including forest values and appraisals of
threats. Forest values reflect why humans value forests,
emphasizing, for example, ecological or production values
(Manning et al. 1999). Female forest owners have, for instance,
been found to emphasize ecological forest values (e.g. preser-
vation) more than their male counterparts (Nordlund and
Westin 2011). In a risk management context, cognitive and
emotional appraisals of threats (or risk perceptions), and
how to cope with them (e.g. in terms of the perceived

effectiveness of the strategy, labelled response-efficacy, or
the ability to deal with a threat) are highly relevant (Reser
and Swim 2011). While not examined among forest owners
specifically, compared to men, women tend to display a
higher threat appraisal of a range of threats (Slovic 1999;
Trumbo et al. 2011; Shavit et al. 2013). Even though there is
some evidence that women display a stronger belief in the
efficacy of flood adjustment strategies (Terpstra and Lindell
2012), there is not sufficient evidence to confirm a gender
difference in coping appraisals. Because cognitions and
emotions are important for behaviour (e.g. Eagly and
Chaiken 1993; Dietz et al. 1998), gender differences in, for
example, forest values and threat and coping appraisals
may explain differences in management behaviour. Further-
more, social ties, perceived social norms, and support have
been found to play important roles in management activities
(Ruseva et al. 2014; Sagor and Becker 2014), and women and
men may belong to different social networks (Andersson and
Lidestav 2016). Hence, less support together with normative
pressure from their immediate social context may potentially
explain women’s lower levels of management activities.

Gender dynamics have been found to influence women’s
roles in the forest context. For example, women may be
excluded from informal groups. However, it is also possible
that they may withdraw from active participation because
they find it difficult to identify as a forest owner, consider
themselves less informed about their forest, or both (Eggers
et al. 2014; Häggkvist et al. 2014; Andersson and Lidestav
2016). Hence, differences in levels of management activities
may be the result of differences in involvement. Studies of
forest owners have, for example, found that male owners
more often than female owners engage in practical forestry
work such as planting and cutting, have more frequent con-
tacts with timber buyers, and more often plan for the future
of their forest (Lidestav and Nordfjell 2005; Häggkvist et al.
2014). Thus, gender roles may influence management behav-
iour by increasing men’s involvement in forest issues.

The present study examined gender dimensions in private
forest risk management in Sweden with the aim to explain
why female owners display lower levels of management
activities compared to their male counterparts. Pro-active
forest risk management strategies to combat damage
caused by climate change including storms (e.g. by increasing
the share of mixed and broadleaved forest) and animal brows-
ing (e.g. by fencing and using wildlife repellents) were exam-
ined in the study. The above review of studies confirms that
gender differences among forest owners can be found not
only in structural factors but also in social-psychological
factors and forest involvement. Based on previous research
(Coté et al. 2016) it is possible to hypothesize that structural
differences are not enough to explain gender differences in
forest management. However, the roles of social-psychologi-
cal factors and forest involvement have not been examined.
Thus, to disentangle the importance of different predictors
of forest risk management, the following three sets of expla-
natory variables was assessed:

1) Structural variables including socio-demographics (e.g.
gender, age, and education) and structural characteristics
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related to forest ownership (e.g. size of forest holding,
owner type).

2) Social-psychological variables, including forest values and
threat and coping appraisals, and the social risk manage-
ment context, including social norms and social support.

3) Forest involvement variables including interest in forest
issues, involvement in forest planning, and forestry work.

Material and methods

Study context

In Sweden, forests cover approximately 70% of the land area
and almost 330,000 individual private forest owners own
around half of all forests (Swedish Forest Agency (SFA)
2014). Examples of causes of damage to forests in Sweden
include wind, insects, fungi, browsing animals, and heavy
wet snow. In addition, climate change is expected to lead to
increased risk of damage from fungi, insects, spring frost,
and wind (Statens Offentliga Utredningar (SOU) 2007).
However, implementing pro-active risk management strat-
egies may reduce the risk of damage in the future (Fuhrer
et al. 2006; Bouriaud et al. 2015; Beguin et al. 2016).

Sample and procedure

The study’s analyses are based on a postal questionnaire
study. A randomly selected sample of individual private
forest owners, aged between 20 and 80, owning more than
5 ha of forest land in Sweden (n = 3000), was drawn from
the property register. Statistics Sweden conducted the study
in the autumn of 2014, including two reminders.

Measurements

The questionnaire was prepared by drawing on previous
research and input from forest damage experts at the
Swedish Forest Agency (SFA). In addition, the questionnaire
was pre-tested on private forest owners. Structural variables,
including gender, age, education, and size of place to live,
were assessed in the questionnaire. Furthermore, questions
about whether they were resident or non-resident owners,
how long they had owned forest, whether respondents
were sole owners or co-shared, and the size of forest
holding were included. Information about the region in
which the main part of their forest holding was located was
taken from the property register at Statistics Sweden. Sub-
sequently, to distinguish the southern region from the north-
ern and middle regions, a binary variable was created (owners
with forests in more than one region were excluded from the
analyses that included region). In addition, the forest’s per-
ceived level of importance for the owners’ livelihood was
assessed (“How much revenue does forestry provide in
relation to your total yearly income? 1 = an insignificant
amount, 7 = largely everything).

Detailed descriptions of the social-psychological variables
(i.e. forest values, cognitive and emotional threat appraisals,
response-efficacy, and social risk management context), invol-
vement variables (i.e. interest in forest issues, forest planning,

and forestry work), and measurements of forest risk manage-
ment, including response-scales and internal reliability (alpha)
where applicable, are displayed in the Appendix. Three differ-
ent forest values, the importance attached to production,
recreation, and ecological values, were assessed in this
study (cf. Eriksson 2012). Cognitive threat appraisals,
emotional threat appraisals, and coping appraisals (i.e.
response-efficacy) were assessed in relation to climate
change (including storms) and browsing damage respectively
(cf. Reser and Swim 2011). The social risk management
context included items assessing collaboration with others,
descriptive norms (i.e. what others do), and social support
(cf. Cialdini et al. 1990; Stroebe and Stroebe 1996). The invol-
vement measurements included interest in forest issues (i.e.
how often they read Skogseko, the official magazine pub-
lished by the SFA), involvement in forest planning, and invol-
vement in forestry work. Finally, the dependent variables were
summary measurements of the extent to which the owners
had implemented different forest risk management strategies
to avoid damage from climate change (including storm
damage) and animal browsing.

Statistical analyses

The analyses were conducted using SPSS 22 statistics soft-
ware. First, gender differences in structural variables, social-
psychological variables, involvement variables, and forest
risk management were tested. Chi2-tests were used for the
dichotomous variables. Univariate ANOVAs were used for
the continuous variables and variables assessed on a
response-scale. The magnitude of the gender differences
was evaluated using Partial eta2. Gender, education, size of
place to live, residence, ownership, and region were dummy
coded (see note in Table 2). Subsequently, two hierarchical
regression analyses of risk management of climate change
and browsing damage were carried out. In a first step,
gender was included to assess gender differences in manage-
ment. Subsequently, the other blocks of explanatory variables
(structural, social-psychological, and involvement) were
entered into the regression analyses revealing how important
the blocks of factors are for explaining gender differences in
forest risk management.

Results

Respondents

The response rate was 50% (n = 1482) and the sample com-
prised of 25.0% women and 75.0% men. Mean age was 61
(SD = 11.4). Among the respondents, 28.7% had a university
degree. The mean size of forest holdings was 96.3 ha (SD =
191.9). On average, respondents had owned forest for 24.2
years (SD = 13.1) and about half of them (47.2%) were resident
owners. Among the respondents, 42.2% owned forest in the
southern region, and 28.3%, 28.9%, and 0.5%, owned forest
in the northern, middle, and more than one region, respect-
ively. Comparisons between the sample and the population
revealed minor deviations. For example, more owners in the
sample were 60 or older (61.0% in the sample versus 53.9%
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in the population) and women were slightly underrepre-
sented (25.0% in the sample versus 27.7% in the population).

Gender differences

In line with expectations, male owners had implemented more
of the examined risk management activities compared to
female owners (see Table 1). Results further revealed that

while there was no gender difference in age, compared to
their male counterparts, a larger proportion of female owners
had a university education and lived in urban areas. No signifi-
cant differences were found in size of forest holding or to what
extent owners were sole owners. The proportion of male
owners was slightly higher in the southern region compared
to the northern and middle regions. Furthermore, more male
owners were resident owners; they had owned their forest

Table 1. Gender differences in forest risk management, structural variables, social-psychological variables, and forest involvement variables.

Female owners Male owners Partial eta2 Scale/min-max

Forest risk management
Climate change 17.8 (7.1) 19.2 (6.8)*** .007 1–45
Browsing damage 9.8 (3.5) 10.5 (3.8)*** .008 1–30

Structural variables
Age (years) 61.9 (11.7) 61.4 (11.3) .000 20–80
University degree 44.8% 24.2%*** – –
Urban residents (>10,000) 25.3% 17.9%** – –
Resident owners 43.1% 49.5%* – –
Number of years owning forest 22.0 years 24.9 years*** .009 –
Sole owner 50.8% 55.7% – –
Size of forest holding (ha) 83.7 (124.2) 100.2 (208.6) .001 –
Southern region 37.9% 44.0%* – –
Income from forest 1.69 (1.08) 1.83 (1.09)* .003 1–7

Social-psychological variables
Production values 5.84 (1.37) 5.94 (1.37) .001 1–7
Recreation values 5.15 (1.66) 4.63 (1.69)*** .018 1–7
Ecological values 5.41 (1.60) 4.79 (1.62)*** .027 1–7
Cognitive threat climate change 3.13 (0.99) 2.88 (0.96)*** .012 1–5
Emotional threat climate change 2.70 (1.08) 2.53 (1.01)** .005 1–5
Cognitive threat browsing damage 2.94 (1.19) 2.82 (1.19) .002 1–5
Emotional threat browsing damage 2.54 (1.14) 2.46 (1.16) .001 1–5
Response-efficacy climate change 2.01 (0.94) 2.19 (0.95)** .006 1–5
Response-efficacy browsing damage 2.46 (1.14) 2.79 (1.26)*** .013 1–5
Social risk management context 2.69 (0.80) 2.70 (0.78) .000 1–5

Forest involvement variables
Interest in forest issues 2.95 (1.30) 3.52 (1.25)*** .037 1–5
Forest planning 2.69 (1.56) 3.98 (1.31)*** .140 1–5
Forestry work 7.30 (4.36) 11.11 (4.76)*** .110 1–20

*p < .05, **p < .01, ***p < .001. For significant gender differences, partial eta2 are marked in bold.

Table 2. Hierarchical regression analyses of forest risk management strategies in four steps, examining the effect of (1) gender, (2) structural variables, (3) social
psychological variables, and (4) forest involvement variables.

Forest risk management of climate change Forest risk management of browsing damage

Step 1 Step 2 Step 3 Step 4 Step 1 Step 2 Step 3 Step 4

β β β β β β β β

1 Gender (women) −.10*** −.08** −.06* .01 −.10*** −.09** −.05* −.02
2 Age −.07* −.03 −.02 −.08* −.03 −.05
Education (university degree) .03 .00 .01 .08** .03 .03
Size of place to live (urban) .04 .02 .03 .03 .03 .03
Residence (resident) −.06 −.04 −.04 −.07* −.06* −.07*
Number of years owning forest .11** .09** .08** .08* .06 .06
Ownership (sole owner) .00 .00 −.01 .00 .00 .00
Size of forest holding .01 .01 .02 .09** .10*** .09***
Region (southern) .28*** .22*** .22*** .30*** .27*** .28***
Income from forest .23*** .15*** .13*** .20*** .12*** .10***

3 Production values .10*** .07* .09*** .07*
Recreation values −.07* −.07* −.09* −.08*
Ecological values .06 .04 .02 .00
Social risk management context .19*** .17*** .12*** .10***
Cognitive threat appraisals .06 .07 .12** .12**
Emotional threat appraisals .10** .08* .13*** .13***
Response-efficacy .19*** .18*** .18*** .17***

4 Interest in forest issues .11*** .13***
Forest planning .15*** .07*
Forestry work .03 −.04
Single block Adj R2 .009*** .172*** .138*** .038*** .010*** .186*** .129*** .019***
Cumulative Adj R2 – .175*** .310*** .347*** – .189*** .315*** .332***

*p < .05; **p < .01; ***p < .001.
Note: Dummy coding of gender: women = 1, men = 0, education: university degree = 1, no university degree = 0, size of place: urban (10,000 residents or more) = 1,
rural = 0, residence: resident owner = 1, non-resident owner = 0, ownership: sole owner = 1, co-sharing = 0, region: southern = 1, northern and middle = 0.
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for slightly longer and were more dependent on forest revenue
for their livelihood compared to female owners.

Further gender differences were revealed for some of the
social-psychological variables. While there was no difference
in production values, female owners emphasized recreation
and ecological values more than male owners did. Compared
to male owners, female owners also displayed higher threat
appraisals in relation to climate change, but the difference
was not significant in relation to browsing damage. In relation
to both climate changeandbrowsingdamage,male owners dis-
played higher coping appraisals than female owners. However,
there was no gender difference in the social risk management
context. The greatest gender differences were found in involve-
ment in forest issues. Male owners were more involved in forest
issues. Compared to female owners, they read Skogseko more
often and were more engaged in both practical work in the
forest and planning tasks. Overall, gender explained the
highest share of variance in forest planning (14%).

Explaining gender differences in forest risk
management

After including gender in the regression analyses, structural,
social-psychological, and forest involvement variables were
added as predictors of forest risk management (see Table 2).
Among the structural variables, being located in the southern
region and being dependent on the forest for a living were
both associated with a higher frequency of implementing
forest risk management strategies. Furthermore, several
social-psychological predictors were significant. These
included forest values, threat appraisals (although not cogni-
tive threat appraisals in relation to browsing damage),
response-efficacy, and the social risk management context.
Among the indicators of involvement, interest in forest
issues and involvement in forest planning, but not forestry
work, had a significant effect on forest risk management.

Gender differences diminished at each step in the analyses
but did not entirely disappear until the involvement variables
in Step 4 had been controlled for. Regarding the variance in
risk management of climate change and browsing damage,
the structural variables explained 17.5% and 18.9% of the var-
iance respectively, the social-psychological variables
explained an additional 13.8% and 12.9% respectively, and
the involvement variables explained an extra 3.8% and 1.9%
respectively. Even though the involvement variables
explained a smaller amount of variance in forest risk manage-
ment, they were key to explaining gender differences. This
conclusion was further validated by conducting separate
regression analyses where involvement variables were
entered as the first block of explanatory variables. The ana-
lyses revealed that when involvement variables had been
controlled for, gender was not a significant predictor of man-
agement (results are available from the author).

Discussion

The present study showed a small but significant difference
between male and female forest owners in the implemen-
tation of forest risk management strategies. Even though a

self-reported measurement may deviate from a measurement
of actual behaviour (e.g. Moser 2016), the gender difference in
management identified in the present study was equivalent
to other studies (e.g. Lidestav and Berg Lejon 2013). Thus,
the data were perceived to be sufficiently reliable for an analy-
sis of how and when gender matters for forest risk
management.

Women displayed higher levels of education and more of
them were non-resident and urban owners compared to
their male counterparts, thus confirming some of the struc-
tural differences revealed in previous studies (Follo et al.
2016). However, since these factors had only a minor impact
on forest risk management, they were not crucial for explain-
ing gender differences. Male owners believed income from
their forest was more important for their livelihood than
females owners did, and the importance of forest income
explained a larger share of the variance in forest manage-
ment. Therefore, the greater economic importance of the
forest for male owners may partly explain their more active
management. Overall, structural differences explained a con-
siderable proportion of the variance in management behav-
iour, and the gender difference in management was
reduced when these variables were controlled for. However,
comparable to results by Coté et al. (2016), the gender differ-
ence did not entirely disappear.

The social-psychological variables point in different direc-
tions when it comes to explaining gender differences in
forest risk management. While female owners emphasized
ecological and recreation values more than male owners
and showed a higher threat appraisal of climate change
(though not browsing damage), they also displayed lower
response-efficacy. A higher threat appraisal should increase
willingness to engage in pro-active risk management, but
failure to perceive effective countermeasures is likely to
dampen this willingness (Reser and Swim 2011). The social
risk management context was important for explaining
forest risk management but, as no gender difference was
found, this factor was not important for explaining gender
differences in management. Even though gender differences
in social-psychological variables were minor, they still contrib-
uted to explaining the male/female discrepancy in manage-
ment as shown by the lowered beta weights for gender
when these variables were controlled for. Nevertheless, and
notably, differences in social-psychological variables could
not fully account for gender differences in management, indi-
cating a need to also consider how female and male owners
differ in other respects.

In line with previous studies (e.g. Lidestav and Nordfjell
2005), the present study revealed large gender differences
in variables assessing involvement, particularly planning and
practical forestry work, but also interest in forest issues
(assessed in terms of reading the magazine, Skogseko). Fur-
thermore, the involvement variables were found to be
highly relevant for explaining gender differences in manage-
ment since gender was no longer a significant predictor of
management when these variables had been controlled for.
Similarly worth noting though is that planning and interest
in forest issues alone were significant predictors of manage-
ment indicating that these factors, and not practical forestry
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work, were key to understanding gender differences in forest
risk management. Consistent with the framework proposed
by Colfer and Minarchek (2013), gender dynamics on macro
and meso levels are likely to contribute to this difference in
involvement on a micro level. Previous studies suggest that,
in addition to being excluded, women may withdraw from
active participation in forest issues because they do not ident-
ify themselves as a forest owner or believe they know too little
about their forest (Häggkvist et al. 2014; Andersson and Lides-
tav 2016). Because gender processes seem to play a signifi-
cant role in involvement in forestry, future studies need to
explore additional reasons as to why women show lower
involvement in their forest holdings than men. A more
detailed understanding of this is necessary to enable appro-
priate governance responses (e.g. informing the design of
informational outreach and incentives programmes).

When interpreting the results, the study’s limitations
should be considered. There is always a risk of non-response
bias in questionnaire studies, even though the response rate
was fairly high and the deviations between the respondents
and the target population were moderate in the present
study. While the respondents likely comprises forest owners
more engaged in their forest (since these are more likely to
respond to a questionnaire), the proportion of women
among the respondents was only slightly lower than in the
target population, indicating that this should not have
greatly biased the results. The measurements in this study
were based on previous research and displayed reasonably
high internal reliability. However, when interpreting the
results it is important to consider the wording of items and
note the single-item measurements since these variables
may have generated weaker effects in the regression analyses.
Even though additional empirical analyses are needed to
determine the importance of various variables for explaining
gender differences in other contexts and management
domains, the present study confirms the importance of
potential explanations that deserve further attention.

By increasing the understanding of how gender matters
for forest risk management, results from the present study
may help to foster a strategic gender approach in forest risk
governance. While it is important to keep in mind that all
females who own forests are not alike (e.g. women have
different roles in relation to forests) (Lidestav 2010), and
gender differences in management are not huge, the
present study suggests that there are systematic differences
that need to be considered. It is necessary to make sure
gender differences in management are not the result of
unequal treatment, opportunities, etc., and to pro-actively
increase the involvement of female owners in forest manage-
ment, particularly in forest planning, although not necessarily
in practical forestry work. Results further suggest that it may
be beneficial to strengthen response-efficacy among
women, making sure that they are aware of appropriate strat-
egies and believe in their own ability to employ them. Other-
wise, low coping appraisals may act as a barrier to forest risk
management. However, it is worth noting that female and
male owners differ in social-psychological variables and differ-
ences in management are likely to remain even if female
owners become more involved. For example, a stronger

emphasis on ecological forest values among women is likely
to lead to further environmental considerations in manage-
ment (Nordlund and Westin 2011). Since diversity in manage-
ment has ecological advantages (Biggs et al. 2015), this is
likely to be beneficial for forests. For reasons of gender equal-
ity, however, management diversity should be the result of
deliberate choice, and not caused by cultural and social mech-
anisms that exclude female owners from management.

Conclusions

While the present study suggests that it is not appropriate to
assume that female and male owners are different in every
regard, results indicate that gender dimensions in forest man-
agement should not be ignored. The study set out to explain
gender differences in private forest risk management. Results
revealed that female and male owners differed greatly in how
involved they were in their forest holdings, and these gender
differences were key to understanding gender differences in
private forest risk management. By not only considering struc-
tural gender differences but also differences in intra-individ-
ual and social factors, it is possible to pinpoint reasons as to
why female and male owners display different management
behaviours. The explanatory approach employed in this
study adds to the descriptive statistical and qualitative
approaches previously used to explore gender dimensions
in forest management (e.g. Lidestav and Nordfjell 2005; Lides-
tav 2010; Andersson and Lidestav 2016; Haugen et al. 2016)
and may be used in other contexts to explore how gender
matters for natural resource management.
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Appendix

Measurements of social-psychological variables, involvement variables, and forest risk management.

Concept Measurement (items) α

Social psychological variables
Forest values How important do you believe it is to use (1) your forest, (2) Sweden’s forests, for the following

purposes:… ? (1 = not at all important, 7 = very important)
Production values Production (e.g. timber or biofuel) (2) .82
Recreation values Possibilities for recreation for people (2) .75
Ecological values Biodiversity (diversity in plant and animal life) (2) .90

Cognitive threat appraisals How likely do you believe it is that […]? (1 = not at all, 5 = to a great extent)
Climate change (including storms) [… your forest will be damaged by the following within a time period of 10 years]: Climate change;

storms
[… Sweden’s forests will be damaged by the following within a time period of 100 years]: Climate
change

(3) .71

Browsing damage [… your forest will be damaged by the following within a time period of 10 years]: Browsing
damage

(1) –

Emotional threat appraisals How worried are you that your forest would be impaired by the following:… ? (1 = not at all
worried, 5 = very worried)

Climate change (including storms) Climate change; storms (2) .68
Browsing damage Browsing damage (1) –

Response efficacy To what extent do you perceive there are effective strategies you could use to prevent damage
caused by the following:… ? (1 = not at all, 5 = to a great extent)

Climate change (including storm) Climate change; storms (2) .75
Browsing damage Browsing damage (1) –

Social risk management context How often have you collaborated with other forest owners in order to deal with forest risks? (1 =
never, 2 = seldom, 3 = sometimes, 4 = often, 5 = always) To what extent do you believe other
forest owners strive to prevent forest risks, and the SFA strives to encourage forest owners to
prevent forest risks? (1 = not at all, 5 = to a great extent) To what extent do you perceive it
possible to receive support from other private forest owners, forest owners’ associations, and the
SFA when handling forest risks? (1 = not at all, 5 = to a great extent)

(6) .76

Involvement in forest issues
Interest in forest issues How often do you read the paper, Skogseko? (1 = never, 2 = occasionally 3 = sometimes, 4 = very

often, 5 = always)
(1) –

Forest planning How much or little of the following do you do yourself on your forest estate(s): forest planning?
(1 = everything, 2 = a lot, 3 about half, 4 = a little, 5 = nothing, leave everything to others)
[Reversed = higher values do more themselves.]

(1) –

Forestry work How much or little of the following do you do yourself on your forest estate(s): Planting, clearing,
thinning, final cut? (1 = everything, 2 = a lot, 3 about half, 4 = a little, 5 = nothing, leave
everything to others) [Reversed = higher values do more themselves.]

(4) Sum

Forest risk management How often have you used the following strategies to minimize the risk of damage to your forest:
… ? (1 = never, 2 = seldom, 3 = sometimes, 4 = often, 5 = always)

Climate change (including storm) Managed the forest to increase resistance to storms in wind-exposed locations. Thinned early and
heavily the first time for a more storm-resistant forest (at about 2 metres lower than usual).
Conducted final felling earlier to reduce the risk of storm damage (when the trees are about
10–20 years younger than what is usual). Increased the share of mixed stand during clearing,
thinning, or rejuvenation. Increased the share of deciduous stand during clearing, thinning, or
rejuvenation. Implemented site-adapted forestry (i.e. more carefully selected the right tree
species on the right land). Increased the variation in felling age and thinning programme.
Increased the share of new tree species (e.g. European larch). Conducted stump treatment
against root rot with, for example, Phlebiopsis gigantea, during thinning or final cuts of Norway
spruce

(9) Sum

Browsing damage Planted Norway spruce instead of deciduous trees or Scots pine because of the risk of browsing
damage. Fenced plantations to avoid the risk of browsing damage. Planted new tree species (e.g.
Sitka spruce, Contorta pine) because they are less sensitive to browsing damage. Used some kind
of wildlife repellent (mechanical or taste/smell). Used forage-production measures. Tried to
reduce the risk of browsing damage through hunting

(6) Sum
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