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Abstract A growing body of literature argues that subjective
factors can more accurately explain individual adaptation to
climate change than objective measurers of adaptive capacity.
Recent studies have shown that personal belief in climate
change and affect are much better in explaining climate aware-
ness and action than income, education or gender. This study
focuses on the process of individual adaptation to climate
change. It assesses and compares the influence of cognitive,
experiential and structural factors on individuals’ views and
intentions regarding climate change adaptation. Data from this
study comes from a survey with 836 forest owners in Sweden.
Ordinal and binary logistic regression was used to test hypoth-
eses about the different factors. Results show that cognitive
factors—namely personal level of trust in climate science,
belief in the salience of climate change and risk assess-
ment—are the only statistically significant factors that can
directly explain individuals’ intention to adapt to climate
change and their sense of urgency. Findings also suggest that
structural or socio-demographic factors do not have a statisti-
cally significant influence on adaptation decision-making
among Swedish forest owners. The study also offers valuable
insights for communication interventions to promote

adaptation. Findings strongly suggest that communication in-
terventions should focus more strongly on building trust and
addressing stakeholders’ individual needs and experiences.
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Introduction

As the impacts of climate change become more tangible and
severe, interest in how and why individuals adapt to them is
growing (Tam and McDaniels 2013). In the case of forest
owners, evidence exists that some of them in both Europe
and elsewhere are starting to consider adaptive actions
(Keskitalo et al. 2011b; Blennow 2012). The scientific under-
standing about favourable conditions of individual engage-
ment with adaptation, however, remains obscure as research
points in different directions.

Much of the contemporary scientific literature about cli-
mate change adaptation focuses on structural factors that de-
termine the capacity of society and its institutions to adapt to
climate change impacts (Brooks et al. 2005; Füssel and Klein
2006; Tinch et al. 2015). These studies examine the availabil-
ity and accessibility of certain economic and political re-
sources to explain whether, how and why adaptation takes
place. By following this structural approach, individual adap-
tation can be understood as part of ‘local or community-based
adjustments to deal with changing conditions within the con-
straints of the broader economic–social– political arrange-
ments’ (Smit and Wandel 2006: 289). This suggests that indi-
viduals are more likely to adapt to climate change if they have
the ability and access to resources to anticipate and respond to
climatic risk and if socio-economic conditions are favourable.
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A growing field of research, however, has argued that the
structural approach is limited in its ability to explain adaptive
capacity and action by individuals (Adger et al. 2009; Kuruppu
and Liverman 2011; Narayan 2005). This literature focusses
instead on subjective factors that explain individuals’ percep-
tions, intentions and actions for climate change adaptation
(Grothmann and Patt 2005; Lorenzoni et al. 2007; O’Brien
and Wolf 2010). In its last assessment report, the IPCC ac-
knowledges that how individuals adapt to climate change is
contingent on their perception of climatic risks as well as their
values and objectives (Field et al. 2014). This suggests that the
process of individual adaptation is shaped by cognitive, affec-
tive and behavioural factors (Lorenzoni et al. 2007).

In this study, we aim to develop an empirically grounded
understanding of individual adaptation to climate change by
assessing and comparing the influence of structural and sub-
jective factors on individuals’ intention to adapt to climate
change and their sense of urgency. In the next section, we will
review the contemporary literature on the factors behind indi-
vidual adaptation and develop assumptions about their rele-
vance and effect. In the following section, we describe the
case study and how we operationalised, collected and
analysed our empirical data. We then present results from a
national survey with forest owners in Sweden. The final sec-
tion will discuss the findings and draw conclusions for climate
change communication.

Factors shaping individual adaption to climate
change adaptation

Over the last two decades, several approaches to individual
adaptation to climate change have been developed, drawing
from diverse disciplines including behavioural science, psy-
chology, sociology and anthropology (Fazey et al. 2007;
Pelling and High 2005). A significant amount of empirical
knowledge now exists that shows that socio-cultural, cogni-
tive and experiential factors can explain how individuals per-
ceive and respond to climate change (Wolf and Moser 2011;
Frank et al. 2011; O’Brien 2009; Patt and Schroter 2008).
These factors influence the different stages of the adaptation
process, starting with the assessment of climate change risks,
followed by the appraisal of adaptation options and leading to
the implementation, monitoring and improvement of adaptive
measures (Moser and Ekstrom 2010). One of the key chal-
lenges of research has been to account for the interplay be-
tween structural and subjective factors for individual adapta-
tion (O’Brien and Wolf 2010).

Grothmann and Patt (2005) propose an analytical model
that includes cognitive, experiential and structural factors to
explain why and how individuals adapt to climate change. The
model builds on the protection and motivation theory (Rogers
1983; Milne et al. 2000) and suggests that the process of

individual adaptation to climate change relies on how individ-
uals perceive climate change risks and how they appraise ad-
aptation actions. The model also acknowledges that individual
risk and adaptation judgements are shaped by an individual’s
objective adaptive capacity and the social discourse surround-
ing climate change (see Fig. 1).

The literature suggests that an individual’s objective capac-
ity can be measured in terms of personal access to relevant
resources (Keskitalo et al. 2011a). To appropriately under-
stand adaptive capacity, one must also consider an individual’s
exposure and vulnerability to climatic risks (Smit and Wandel
2006). Applied to the context of Swedish forestry, we can
expect that forest owners with a higher income, larger forest
property and dependency on income from forestry are more
likely to consider climate change adaptation as an urgent issue
and plan to take risk-mitigating measurers.

The literature also provides evidence that cognitive factors
such as personal beliefs about climate change are another set
of important factors to understand individual adaptation
(O’Brien and Wolf 2010; Wolf et al. 2013). First, trust in
climate science has been found to have considerable mediat-
ing influence on how people make sense of, and act on, sci-
entific information about climate change (Moser 2010).
Second, personal belief in the salience of climate change—
the level of conviction that climate change is real—has been
found to be one of the strongest drivers behind individual
adaptation (Blennow et al. 2012). Trust in climate science
and belief in the salience of climate change have also been
shown to be the subject to social discourse about the topic
which is shaped by social norms, political ideology and
value-based group identities (Kahan et al. 2011).

Individual adaptation to climate change can also be ex-
plained by cognitive risk judgements. Climatic risks may be
perceived as greater if they threaten something that is highly
valued (Grothmann and Patt 2005), implying that people’s
values are crucial in shaping their perception of climate risks
and adaptation needs (Wolf et al. 2013). Furthermore, the
perceived proximity of climate risks is another important fac-
tor. A recent study by Brügger et al. (2015) has shown that the
likelihood of individuals taking action is higher if they think
that climate change poses an immediate risk to something that
is important to them.

The same study by Brügger et al. (2015) also highlights
that another necessary condition for individuals to actions on
climate change is their conviction that these actions are possi-
ble, feasible and effective. This is what Grothmann and Patt
(2005) call adaptation appraisal. Perceived self-efficacy is a
particularly important factor, as it directly affects a person’s
motivation to change behaviour (Zimmerman 2000). It also
shapes personal behaviour and resilience, as individuals with a
stronger sense of self-efficacy are likelier to evaluate and ad-
just their behaviour in response to changing conditions
(Bandura 2001).
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Experiences with extreme events may also play an impor-
tant, albeit indirect role for individual engagement with adap-
tation. Studies have suggested that people who experienced
flooding show greater awareness about climate change
(Spence et al. 2011) and are better prepared for future flooding
events (Kreibich et al. 2011). However, the effect of personal
experiences with extreme events on climate awareness and
action is contingent on personal beliefs about the salience of
climate change (Akerlof et al. 2013). It has also been found that
this influence fades over time (Kreibich et al. 2011). Taking
this into consideration, we assume that personal experience
with extreme events will have no significant effect on individ-
ual adaptation.

Apart from personal experience with extreme events, af-
fect is another type of experiential factor that can enhance
climate awareness (van der Linden 2015). Its effect on indi-
vidual engagement with climate change adaptation, however,
is not well understood yet. Following Slovic et al. (2007)
definition, affect is an evaluative feeling towards external
stimuli. Amid some disagreement about the difference be-
tween affect and emotion (Sjöberg 2006), a recent study
found that affect is the single most important predictor of
personal climate risk perception (van der Linden 2015). In
light of developing knowledge about the importance of af-
fect, we assume that concern about climate change can help

explain individual adaptation to climate change. We also
expect that concern about local impacts of climate change
are more important for individual adaptation than concern
about its global consequences.

Lastly, there are several socio-demographic factors includ-
ing education and gender which effect on individual adapta-
tion is unclear. In the case of education, some research has
suggested that high level of educational attainment at least in
developing countries improves climate awareness (Lee et al.
2015). Research in developed countries, however, has pointed
out that the more educated individuals are, the more they
prefer to rely on their own interpretation and political world-
views rather than established climate science to form their
opinion about climate change (Stoknes 2014). The effect of
gender also seems to be in dispute with some studies showing
that females tend to have higher risk perception (Brody et al.
2007) while others have shown no such effect (van der Linden
2015). In this study, we do not assume that either education or
gender has an influence on individual engagement with
adaptation.

Taken together, this study will test the overarching hypoth-
esis that subjective factors are better in explaining individual
adaptation than structural factors. To proof this general hy-
pothesis, we out forward several detailed hypotheses that test
the influence of individual factors (see also Fig. 1). Forest

Individual adaptation

• Perceived need to adapt
• Intention to take adaptive measures

Objective adaptive capacity
• Income
• Size of forest property
• Dependency on forestry income

Socio-demographic factors
• Education
• Gender
• Age

Social discourse on climate change

Structural factors

Subjective factors

Cognitive factors

Experiential factors

Experience
• Recent extreme events
• Past extreme events
• Risk mitigation

Affect
• Local concern
• Global concern

Climate risk appraisal
• Risk assessment

Adaptation appraisal
• Self-efficacy knowledge
• Self-efficacy ability

Beliefs about climate 
change
• Trust in climate 

science
• Salience of climate 

change

Fig. 1 Conceptual and analytical model of individual adaptation to climate change (based on Grothmann and Patt 2005 and van der Linder 2015)
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owners will have a stronger sense of need to adapt and are
more likely to have the intention to take adaptive action if:

1. They have a high income, own large forest property or are
dependent on forestry income (Hypothesis 1: Objective
adaptive capacity).

2. They have a strong belief in the salience of climate change
or have a high level of trust in climate science (Hypothesis
2: Beliefs about climate change).

3. They consider the risk of climate change on their forest
property as high (Hypothesis 3: Climate risk appraisal).

4. They have a strong sense of self-efficacy to take adaptive
actions (Hypothesis 4: Adaptation appraisal).

5. They have personal experience with recent extreme
events (Hypothesis 5: Experience).

6. They are concerned about the local or the global impacts
of climate change (Hypothesis 6: Affect).

7. They are highly educated or a female (Hypothesis 7:
Socio-demographic factors)

Case study and research design

Case study

This study focuses on private, non-industrial forest
owners in Sweden who own around 50% of the country’s
28.2 million ha of forests (Swedish Forest Agency 2014).
Sweden, the most forest-rich country in Europe (Forest
Europe et al. 2011), is among the top three exporters of
paper, pulp and sawn wood products in the world
(Skogsindustrierna 2014). Climate change is expected to
lead to increasing temperatures and changes in precipita-
tion levels, although the extent of these changes varies
between different emission pathways (SMHI 2014). In
general, climate change is expected to have considerable
implications for the forestry sector and will likely increase
risk from pests and pathogens—but also to improve grow-
ing conditions (Swedish Commission on Climate and
Vulnerability 2007). Although storms are not projected
to increase in frequency or intensity (Nikulin et al.
2011), vulnerability to storms will increase under a chang-
ing climate due to inferior ground frost conditions during
winters and generally wetter conditions (SMHI 2014).

Despite growing scientific knowledge, uncertainty about
the impacts of climate change persists. For example, scientific
understanding of future climate impact on spruce bark beetle
is constrained by uncertainties in regional climate models
(Jönsson and Bärring 2011). Uncertainties stemming from
climate models also limit findings about appropriate adapta-
tion measures (Jönsson et al. 2013). Nevertheless, climate-
related risk and adaptation has become a concern for at least

some Swedish forest owners (Keskitalo et al. 2011b). There is
also evidence that Swedish forest owners are starting to take
adaptive action (Blennow et al. 2012).

Operationalisation of dependent and independent
variables

The conceptual and analytical model of this study (Fig. 1)
includes all structural and subjective factors of individual ad-
aptation that were discussed in the previous section. These
factors were turned into measurable dependent and indepen-
dent variables and included in the survey (Table 1). This list of
variables was based on a review of previous studies about
individual adaptation to climate change or risk-based deci-
sion-making by forest owners (Blennow et al. 2012; Lidskog
and Sjödin 2014).

This study examines two different dependent variables to
measure individual adaptation to climate change—personal
sense of need to adapt forest property to climate change and
stated intention to take risk-mitigating actions in the coming
5 years. Personal sense of need to adapt is measured in re-
sponses to the statement ‘I think I need to take climate change
into greater consideration’ from strongly disagree to strongly
agree on a 5-point Likert scale. Intention to take risk-
mitigating actions in the coming 5 years—the second depen-
dent variable of individual adaptation—is measured in binary
responses to the statement ‘I plan to take risk mitigating mea-
sures to address climate change in the coming 5 years’. Unlike
the first dependent variable, the second dependent variable is a
categorical variable.

Independent variables in this study were measured on
categorical, ordinal and continuous scale. Variables to
measure objective adaptive capacity include income (or-
dinal), dependency on forestry income (ordinal) and size
of forest property (continuous). Cognitive factors behind
individual adaptation are split into individual belief that
extreme events in the past in Sweden have at least partly
been caused by climate change (ordinal) and trust in cli-
mate science (ordinal). Variables to measure cognitive
factors of individual adaptation also include climate risk
appraisal in terms of individuals’ assessment of climate
change risks (ordinal). Data on adaptation appraisal are
responses by forest owners to the statement that they have
sufficient knowledge to adapt their forests to climate
change (ordinal) and that they are capable of adapting
their forest property to climate change (ordinal).
Variables related to experiential factors include concern
about local and global impacts of climate change
(ordinal) and experiences with extreme events and risk
mitigation (categorical). In addition, information about
socio-economic variables—education, gender and age—
is also part of the empirical data.
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Data collection and analysis

Data for this study was collected with a survey of forest owners
in Sweden which was conducted in the first half of 2014. The
questions of the survey were developed and tested in two dif-
ferent pilot studies. The first pilot study consisted of a qualitative
focus group interviews with forest owners in Southern Sweden.
The second pilot study was a quantitative survey with 100 ran-
domly selected forest owners. After the results of the two pilots
were analysed, the final version of the survey was distributed to
3000 randomly selected forest owners. Contact information of
forest owners that participated in this study was collected from a
database of land owners in Sweden of the Swedish mapping,
cadastral and land registration authority (Lantmäteriet) and the
Swedish Forest Agency (Skogsstyrelsen). All 3000 forest
owners received a postal invitation letter to take part in the
survey a week before they received a copy of the survey by
mail. Owners were also given access to a web-based version
of the survey. Three weeks after the first sent out of the survey,
owners received a reminder via mail. Another 3 weeks later,
forest owners who so far had not responded received a paper-

based version of the survey, as well as access to a web-based
version. The collection of surveys was closed 3 months after
owners had received the invitation letter.

The final version of the survey consisted of a total of 55
open-ended and closed questions of which 15 were used in this
study.1 The response rate was 28% resulting in 836 valid re-
sponses. Data about the total size of forest property for respon-
dents and non-respondents came from the database of the
Swedish mapping, cadastral and land registration authority. A
Welch two-sample test showed that the mean property sizes of
the two groups differed significantly (t test, t = 3.5003, df-
= 1529.338, p value = 0.0004782). The average size of forest
property was 60.74 ha for respondents and 48.66 ha for non-
respondents, which implies that forest owners with a larger
total forest property are overrepresented in study.

As outlined above, the two dependent variables—perceived
need to adapt and intention to take risk-mitigating measures to

1 Other studies that are based on other or the same questions from this survey
include André et al. (2017) and Blanco et al. (2017)

Table 1 Forest owners’ views on
climate change risks, adaptation
and their socio-economic
properties

Number of forest owners 836

Share of forest owners in percent that:a

(a) are concerned about climate change in relation to their forest
(local concern)

27.33

(b) are concerned about climate change globally (global concern) 44.73

(c) consider risk of climate change for their forest as serious
(risk assessment)

27.23

(d) have taken risk-mitigating measures in the past
(experiences risk mitigation)

84.57

(e) think that they have sufficient knowledge to adapt their forest property to
climate change (self-efficacy knowledge)

20.81

(f) think that they are capable of adapting their forest property to climate change
(self-efficacy ability)

20.06

(g) have experienced extreme events in the past 10 years (past extreme events) 45.10

(h) have experienced extreme events in 2013–2014 (recent extreme events) 29.03

(i) believe that extreme events in the past in Sweden have at least partly been caused
by climate change (salience of climate change)

41.01

(j) consider climate science to be trustworthy (trust in climate science) 38.97

(k) think that they need to take climate change into greater consideration
(sense of need to adapt)

21.53

(l) plan to take risk-mitigating measures to address climate change in the coming
5 years (intention to adapt)

38.75

Share of forest owners that are dependent on income from their forestry in percent
(dependency on forestry income)

12.40

Average size of owned forest in hectare (size forest property) 61.69

Share of forest owners with higher income in percent (income)b 24.45

Share of forest owners with higher education in percent (education)c 36.89

Average age (age) 61.54

Share of men among forest owners in percent (gender) 79.07

a In the case of variables (a) to (g), respondents were asked to reply to each of these variables on a scale from 1 to 5.
Percentages shown here represent the share of forest owners that responded with 4 or 5
b > 40.000 SEK per month and household
c University education
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address climate change—were collected on an ordinal and bi-
nary scale, respectively. Thus, data analysis was limited to fre-
quency analysis, ordinal and binary logistic regressions. To per-
form these regression analyses, ordinal scaled independent var-
iables, which were all on a 5-point scale, had to be recoded into
binary variables. The statistical software Rwas used for the data
analysis (R Core Team 2015).

Results

Results are presented in two different sections. The first sec-
tion gives an overview about the key structural and subjective
factors of individual adaption to climate change. The second
section presents the results of two logistic regression models
to test assumptions about the influence of the different cogni-
tive, experiential and structural factors on individual adapta-
tion among forest owners.

Forest owners’ views on climate change risks
and adaptation

Table 1 summarises findings about forest owners’ views and
experiences with climate change risks, adaptation and their
socio-economic properties. What stands out is that forest
owners are more concerned about the global consequences of
climate change than its impacts on their own forest property.
The data also suggests that a large majority of forest owners
have experiences with risk-mitigating measurers and that al-
most half of them have experienced extreme events in the past
10 years. In addition, almost a third of them had experienced
extreme weather shortly before the survey was conducted.
Notably, results from the survey also suggest that salience of
climate change is considerable with more than two fifths of
forest owners believing that extreme events in Sweden can at
least in part be linked to climate change. However, most of
forest owners considered climate science not to be trustworthy.

At large, results show that individual adaptation to climate
change is still limited to a minority of forest owners. Only
around a fifth of them have a strong sense of need to take
climate change into greater consideration. However, almost
40% of them stated that they have the intention to take mea-
sures to mitigate risk related to climate change in the coming
5 years. Given that most forest owners in this study do not
think that they have sufficient knowledge or ability to adapt to
climate change, those risk-mitigating measures could be con-
sidered autonomous rather than planned adaptation (cp. Smit
and Wandel 2006).

Assessing factors of individual adaptation

Individual adaptation was measured in this study by using
two different dependent variables. The first of these

variables is personal sense of the need to adapt personal
forest property to climate change. Table 2 shows results of
an ordinal logistic regression model, including the level of
significance and odds ratio of the different independent
variables. Results show that risk assessment, belief in
the salience of climate change in relation to extreme
events, and trust in climate science are significant factors
explaining to what degree forest owners considered it nec-
essary to adapt to climate change.

Thus, results support hypotheses two and three by showing
that if forest owners considered the risk of climate change to
their forest property as serious, the odds that these forest
owners think that they need to adapt to climate change versus
them thinking that they do not need to adapt, or that they are
undecided, are combined 3.4 times greater, given that all other
independent variables are held constant. The odds ratio for
salience of climate change and trust in climate science are
around half of that, suggesting that the two factors have a
lesser, albeit still statistically significant positive effect on in-
dividual sense of the need to adapt.

The second variable to measure individual adaptation
was the stated intention to take measures to mitigate
risks related to climate change in the coming 5 years.
Table 3 shows the results of a binary logistic regression.
The outcomes show that risk assessment, experience
with risk mitigation, belief in self-efficacy related to
knowledge and perceived salience of climate change
are all statistically significant factors that explain forest
owners’ intention to take risk-mitigating measures.

These findings support hypotheses two, three and four.
They also show that experience with risk mitigation is a strong
factor behind individual adaptation. Results also suggest that
how knowledgeable forest owners think they are about cli-
mate change helps explain their intention to change behaviour.
This would imply that planned adaptation is more common
that the findings in the previous section suggest (Table 1),
assuming knowledge about climate change that forest owners
think they have is adequate.

Taken together, findings from the two regression models
suggest that personal risk appraisal and belief about the con-
nection between personal experience and climate change can
universally explain individual adaption. This supports hypoth-
esis three that if climate impacts are perceived as close and
threatening, individual engagement with climate change ad-
aptation increases (Akerlof et al. 2013). Findings also support
hypothesis two that personal belief in the veracity of climate
change drives individual adaptation.

It is also important to note that affective, experiential,
socio-economic factors and structural factors related to objec-
tive adaptive capacity do not seem to have any statistically
verifiable immediate influence on individual adaptation
among forest owners. This means that results from this study
do not support hypotheses one, five, six and seven. In both
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regressionmodels, experiences with extreme events and levels
of concern about local or global climate change are not signif-
icant. The same is true for income, education, gender, age and
even level of dependency on income from forest and size of

forest property. Thus, findings of this study indicate that indi-
vidual adaptation cannot be adequately explained by evalua-
tive feelings about climate change, personal experience with
extreme events or vulnerability to climate impacts.

Table 3 Binary logistic
regression analysis of stated
intention to take risk-mitigating
measures related to climate
change

Variable Value Std error Z value Pr (> |z|) Odds ratio

Intercept 2.027347 0.704147 − 2.879 3.987e−03** 0.1316845

Local concern − 0.242296 0.318864 − 0.760 4.473e−01 0.7848239

Global concern 0.100987 0.240253 0.420 6.742e−01 1.1062622

Risk assessment 0.918513 0.325461 2.822 4.770e−03** 2.5055621

Experience risk mitigation 1.502268 0.441401 3.403 6.662e−04*** 4.4918636

Self-efficacy knowledge 0.786881 0.381576 2.062 3.919e−02* 2.1965357

Self-efficacy ability − 0.201852 0.378597 − 0.533 5.939e−01 0.8172155

Past extreme events 0.125900 0.204845 0.615 5.388e−01 1.1341683

Recent extreme events 0.346506 0.211774 1.636 1.018e-01 1.4141176

Salience climate change 0.459856 0.223640 2.056 3.9760e−02* 1.5838467

Trust in climate science 0.381591 0.225451 1.693 9.054e-02 1.4646136

Dependency on forestry 0.523693 0.334748 1.564 1.177e−01 1.6882509

Size of forest property 0.001934 0.001060 1.825 6.802e−02 1.0019359

Income 0.009326 0.236191 0.039 9.685e−01 1.0093694

Education 0.115737 0.224996 0.514 6.070e−01 1.1227004

Age − 0.011171 0.008343 − 1.339 1.806e−01 0.9888910

Gender − 0.078911 0.258386 − 0.305 7.601e−01 0.9241220

316 of 836 observations missing, Residual deviance 618.22 on 503 degrees of freedom; AIC 652.22; Number of
fisher scoring iterations 4, Significance codes: 0 ‘***’, 0.001 ‘**’, 0.01 ‘*’ and 0.05

Table 2 Ordinal regression
analysis of personal sense of need
to adapt

Variable Value Std error t value p value Odds ratio

Local concern 0.3582669110 0.2581719533 1.387706551 1.652e−01 1.4308475

Global concern 0.2945072792 0.2076592339 1.418223855 1.561e−01 1.3424647

Risk assessment 1.2168147545 0.2687932294 4.526954631 5.984e−06*** 3.3764159

Experience risk
mitigation

0.3488508396 0.2718512243 1.283241746 1.994e−01 1.4174377

Self-efficacy
knowledge

0.0021494656 0.2973044178 0.007229848 9.942e−01 1.0021518

Self-efficacy ability − 0.0165793692 0.3028735204 − 0.054740240 9.563e−01 0.9835573

Past extreme events 0.0273599422 0.1751966019 0.156167082 8.759e−01 1.0277377

Recent extreme
events

− 0.1161146669 0.1816581004 − 0.639193445 5.227e−01 0.8903731

Salience climate
change

0.6338235303 0.1929861220 3.284295906 1.022e−03** 1.8848034

Trust in climate
science

0.4404124075 0.1938552093 2.271862639 2.309e−02* 1.5533477

Dependency on
forestry income

0.1881458955 0.2716890433 0.692504538 4.886e−01 1.2070096

Size forest property 0.0005197959 0.0008688119 0.598283541 5.497e−01 1.0005199

Income − 0.1216555974 0.2011333564 − 0.604850431 5.453e−01 0.8854533

Education 0.2170162000 0.1912228209 1.134886511 2.564e−01 1.2423642

Age − 0.0082745372 0.0072022168 − 1.148887553 2.506e−01 0.9917596

Gender 0.2289676808 0.2168962847 1.055655154 2.911e−01 1.2573014

318 out of 836 observations missing, Residual deviance 1361.26; AIC 1401.26, Significance codes: 0 ‘***’,
0.001 ‘**’, 0.01 ‘*’ and 0.05
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Discussion

The literature on climate change adaptation suggests that in-
dividual engagement with adaptation is determined by the
reciprocal relationship between subjective and structural fac-
tors (Whitmarsh et al. 2013). Based on an integrated model of
individual adaptation (Grotmann and Patt 2005; van der
Lindner 2015), the aim of this study was to assess and com-
pare the influence of different structural, cognitive and expe-
riential factors on engagement with adaptation. The study was
designed to test the hypothesis that subjective factors are more
powerful in explaining individual adaptation than objective
factors of adaptive capacity (Adger et al. 2009; Blennow
et al. 2012).

Results from this study strongly support this hypothesis
and show that cognitive factors are the only statistically
significant variables that can directly explain individual
adaptation to climate change by forest owners in
Sweden. The data shows that personal levels of trust in
climate science and belief in the salience of climate
change, alongside climate risk appraisal, strongly and pos-
itively influence individuals’ intention to adapt to climate
change and their sense of urgency. As expected, findings
of this study also show that among Swedish forest
owners, variables related to objective adaptive capacity
do not have a statistically significant influence on individ-
ual adaptation.

Unexpectedly, results did not show that affect has any di-
rect influence on individual adaptation. Future research should
look into how affect influences individuals’ perception of cli-
mate change risks (cp. Leiserowitz 2006), as well as personal
beliefs about climate change salience and self-efficacy to bet-
ter understand the effectiveness of emotive appeals to promote
individual adaptation (Tannenbaum et al. 2015).

Outcomes from this study offer valuable insights for com-
munication efforts that aim to enhance public involvement in
adaptation. Results of this study confirm earlier research that
has shown that personal trust in climate science is a key lever
for climate awareness and action (Malka et al. 2009; Kahan
et al. 2012). This highlights the importance of communication
interventions to improve public trust in climate science
(Goodwin and Dahlstrom 2014) to enhance awareness and
knowledge about climate change impacts and adaptation op-
tions (Moser 2014).

Furthermore, findings also provide scientists and com-
munication practitioners with a better understanding of
how to promote individual adaptation by raising aware-
ness about the proximate consequences of climate change
(Brügger et al. 2015). Data clearly shows that personal
belief in climate change can lead to greater level of aware-
ness and intention to change behaviour. The study con-
firms earlier research that argued that experiences with
extreme events alone does not automatically lead to

greater climate awareness or preparedness (Whitmarsh
2008). This is consistent with previous research that has
argued that links between personal experience and climate
change need to be made more salient in order to increase
individual’s climate awareness (van der Linden 2015).

Lastly, the study also offers clues how to overcome the
climate awareness action gap (Moser 2010). Results sug-
gest that personal sense of self-efficacy related to knowl-
edge and personal experience with risk mitigation can
explain individuals’ level of intent to adapt to climate
change and sense of urgency. These results should not
be misunderstood to show that a lack of action is merely
due to a lack of information. Rather, it suggests that forest
owners have specific knowledge needs that need to be
addressed. This supports earlier studies that have argued
that communication for adaptation needs to be based on a
comprehensive understanding of the needs and experi-
ences of specific target audiences and address stake-
holders objectives and decision-making process (Pidgeon
and Fischhoff 2011; Vulturius and Gerger Swartling
2015).

In conclusion, this study provides further evidence that
at least in developed countries, subjective factors—name-
ly personal levels of trust in climate science, belief in the
salience of climate change and risk assessment—are better
in explaining individual engagement with adaptation than
measurers of objective adaptive capacity. Furthermore,
findings also strongly suggest that communication inter-
ventions that aim to promote adaptive action should focus
more strongly on building trust and attending to stake-
holders’ individual needs and experiences.

References

Adger WN, Dessai S, Goulden M, Hulme M, Lorenzoni I, Nelson DR,
Naess LO, Wolf J, Wreford A (2009) Are there social limits to

518 G. Vulturius et al.

Acknowledgements We acknowledge the financial support of the
Swedish Foundation for Environmental Research (Mistra). This study is
part of the Mistra-SWECIA programme on climate, impacts and adapta-
tion in Sweden and SEIs Climate Service Initiative. We would also like to
thank all the participants of our study for their kind cooperation. We
would also like to thank Lovisa Lundgren for her help with the data
analysis and Mike Reichenbach from the Cloquet Forestry Center at the
University of Minnesota for his comments on an earlier draft of this
article. We also acknowledge the support from the IMPRESSIONS pro-
ject (http://www.impressions-project.eu; grant agreement 603416).

Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

http://www.impressions-project.eu


adaptation to climate change? Clim Chang 93:335–354. https://doi.
org/10.1007/s10584-008-9520-z

Akerlof K,Maibach EW, Fitzgerald D, CedenoAY, NeumanA (2013) Do
people Bpersonally experience^ global warming, and if so how, and
does it matter? Glob Environ Chang 23:81–91. https://doi.org/10.
1016/j.gloenvcha.2012.07.006

André K, Baird J, Swartling ÅG, Vulturius G, Plummer R (2017)
Analysis of Swedish forest owners’ information and knowledge-
sharing networks for decision-making: insights for climate change
communication and adaptation. EnvironManage. https://doi.org/10.
1007/s00267-017-0844-1

Bandura A (2001) Social cognitive theory: an agentic perspective. Annu
Rev Psychol 52:1–26. https://doi.org/10.1146/annurev.psych.52.1.1

Blanco V, Holzhauer S, Brown C, Lagergren F, Vulturius G, Lindeskog
M, Rounsevell MDA (2017) The effect of forest owner decision-
making, climatic change and societal demands on land-use change
and ecosystem service provision in Sweden. Ecosyst Serv 23:174–
208. https://doi.org/10.1016/j.ecoser.2016.12.003

Blennow K (2012) Adaptation of forest management to climate change
among private individual forest owners in Sweden. Forest Policy
Econ 24:41–47. https://doi.org/10.1016/j.forpol.2011.04.005

Blennow K, Persson J, Tomé M, Hanewinkel M (2012) Climate change:
believing and seeing implies adapting. PLoS One 7:e50182. https://
doi.org/10.1371/journal.pone.0050182

Brody SD, Zahran S, Vedlitz A, Grover H (2007) Examining the relation-
ship between physical vulnerability and public perceptions of global
climate change in the United States. Environ Behav 40:72–95.
https://doi.org/10.1177/0013916506298800

Brooks N, Neil Adger W, Mick Kelly P (2005) The determinants of
vulnerability and adaptive capacity at the national level and the
implications for adaptation. Glob Environ Chang 15:151–163.
https://doi.org/10.1016/j.gloenvcha.2004.12.006

Brügger A, Dessai S, Devine-Wright P, Morton TA, Pidgeon NF (2015)
Psychological responses to the proximity of climate change. Nat
Clim Chang 5:1031–1037. https://doi.org/10.1038/nclimate2760

Fazey I, Fazey JA, Fischer J, Sherren K, Warren J, Noss RF, Dovers SR
(2007) Adaptive capacity and learning to learn as leverage for so-
cial–ecological resilience. Front Ecol Environ 5:375–380. https://
doi.org/10.1890/1540-9295(2007)5[375:ACALTL]2.0.CO;2

Field CB, Barros VR, Dokken DJ, et al (2014) Adaptation opportunities,
constraints, and limits. In: climate change 2014: impacts, adaptation,
and vulnerability. Part A: global and sectoral aspects. Contribution
of working group II to the fifth assessment report of the
Intergovernmental Panel on Climate Change. Cambridge
University Press, Cambridge pp 899–943

Forest Europe, UNECE and FAO (2011) State of Europe’s forests 2011.
Status and trends in sustainable forest management in Europe.
Forest Europe, Oslo. http://www.foresteurope.org/documentos/
State_of_Europes_Forests_2011_Report_Revised_November_
2011.pdf

Frank E, Eakin H, López-Carr D (2011) Social identity, perception and
motivation in adaptation to climate risk in the coffee sector of
Chiapas, Mexico. Glob Environ Chang 21:66–76. https://doi.org/
10.1016/j.gloenvcha.2010.11.001

Füssel H-M, Klein RJT (2006) Climate change vulnerability assessments:
an evolution of conceptual thinking. Clim Chang 75:301–329.
https://doi.org/10.1007/s10584-006-0329-3

Goodwin J, Dahlstrom MF (2014) Communication strategies for earning
trust in climate change debates: earning trust in climate change de-
bates.Wiley Interdiscip Rev ClimChang 5:151–160. https://doi.org/
10.1002/wcc.262

Grothmann T, Patt A (2005) Adaptive capacity and human cognition: the
process of individual adaptation to climate change. Glob Environ
Chang 15:199–213. https://doi.org/10.1016/j.gloenvcha.2005.01.002

Jönsson AM, Bärring L (2011) Future climate impact on spruce bark
beetle life cycle in relation to uncertainties in regional climate model

data ensembles. Tellus A 63:158–173. https://doi.org/10.1111/j.
1600-0870.2010.00479.x

Jönsson AM, Lagergren F, Smith B (2013) Forest management facing
climate change – an ecosystem model analysis of adaptation strate-
gies. Mitig Adapt Strateg Glob Chang. https://doi.org/10.1007/
s11027-013-9487-6

Kahan DM, Jenkins-Smith H, Braman D (2011) Cultural cognition of
scientific consensus. J Risk Res 14:147–174. https://doi.org/10.
1080/13669877.2010.511246

Kahan DM, Peters E, Wittlin M, Slovic P, Ouellette LL, Braman D,
Mandel G (2012) The polarizing impact of science literacy and
numeracy on perceived climate change risks. Nat Clim Chang 2:
732–735. https://doi.org/10.1038/nclimate1547

Keskitalo ECH, Dannevig H, Hovelsrud GK, West JJ, Swartling ÅG
(2011a) Adaptive capacity determinants in developed states: exam-
ples from the Nordic countries and Russia. Reg Environ Chang 11:
579–592. https://doi.org/10.1007/s10113-010-0182-9

Keskitalo ECH, Klenk N, Bullock R, Smith AL, Bazely DR (2011b)
Preparing for and responding to disturbance: examples from the
forest sector in Sweden and Canada. Forests 2:505–524. https://
doi.org/10.3390/f2020505

Kreibich H, Seifert I, Thieken AH, Lindquist E, Wagner K, Merz B
(2011) Recent changes in flood preparedness of private households
and businesses in Germany. Reg Environ Chang 11:59–71. https://
doi.org/10.1007/s10113-010-0119-3

Kuruppu N, Liverman D (2011) Mental preparation for climate adapta-
tion: the role of cognition and culture in enhancing adaptive capacity
of water management in Kiribati. Glob Environ Chang 21:657–669.
https://doi.org/10.1016/j.gloenvcha.2010.12.002

Lee TM, Markowitz EM, Howe PD, Ko C-Y, Leiserowitz AA (2015)
Predictors of public climate change awareness and risk perception
around the world. Nat Clim Chang 5:1014–1020. https://doi.org/10.
1038/nclimate2728

Leiserowitz A (2006) Climate change risk perception and policy prefer-
ences: the role of affect, imagery, and values. Clim Chang 77:45–72.
https://doi.org/10.1007/s10584-006-9059-9

Lidskog R, Sjödin D (2014)Why do forest owners fail to heed warnings?
Conflicting risk evaluations made by the Swedish forest agency and
forest owners. Scand J For Res 1–8. https://doi.org/10.1080/
02827581.2014.910268

Lorenzoni I, Nicholson-Cole S, Whitmarsh L (2007) Barriers perceived
to engaging with climate change among the UK public and their
policy implications. Glob Environ Chang 17:445–459. https://doi.
org/10.1016/j.gloenvcha.2007.01.004

Malka A, Krosnick JA, Langer G (2009) The association of knowledge
with concern about global warming: trusted information sources
shape public thinking. Risk Anal 29:633–647. https://doi.org/10.
1111/j.1539-6924.2009.01220.x

Milne S, Sheeran P, Orbell S (2000) Prediction and intervention in health-
related behavior: a meta-analytic review of protection motivation
theory. J Appl Soc Psychol 30:106–143. https://doi.org/10.1111/j.
1559-1816.2000.tb02308.x

Moser SC (2010) Communicating climate change: history, challenges,
process and future directions. Wiley Interdiscip Rev Clim Chang
1:31–53. https://doi.org/10.1002/wcc.11

Moser SC (2014) Communicating adaptation to climate change: the art
and science of public engagement when climate change comes
home: communicating adaptation to climate change. Wiley
Interdiscip Rev Clim Chang 5:337–358. https://doi.org/10.1002/
wcc.276

Moser SC, Ekstrom JA (2010) A framework to diagnose barriers to cli-
mate change adaptation. Proc Natl Acad Sci 107:22026–22031.
https://doi.org/10.1073/pnas.1007887107

Narayan D (ed) (2005) Measuring empowerment: cross-disciplinary per-
spectives. The World Bank, Washington D.C

The relative importance of subjective and structural factors for individual adaptation to climate change by... 519

https://doi.org/10.1007/s10584-008-9520-z
https://doi.org/10.1007/s10584-008-9520-z
https://doi.org/10.1016/j.gloenvcha.2012.07.006
https://doi.org/10.1016/j.gloenvcha.2012.07.006
https://doi.org/10.1007/s00267-017-0844-1
https://doi.org/10.1007/s00267-017-0844-1
https://doi.org/10.1146/annurev.psych.52.1.1
https://doi.org/10.1016/j.ecoser.2016.12.003
https://doi.org/10.1016/j.forpol.2011.04.005
https://doi.org/10.1371/journal.pone.0050182
https://doi.org/10.1371/journal.pone.0050182
https://doi.org/10.1177/0013916506298800
https://doi.org/10.1016/j.gloenvcha.2004.12.006
https://doi.org/10.1038/nclimate2760
https://doi.org/10.1890/1540-9295/1540-9295(2007)5%5B375:ACALTL%5D2.0.CO;2
https://doi.org/10.1890/1540-9295/1540-9295(2007)5%5B375:ACALTL%5D2.0.CO;2
http://www.foresteurope.org/documentos/State_of_Europes_Forests_2011_Report_Revised_November_2011.pdf
http://www.foresteurope.org/documentos/State_of_Europes_Forests_2011_Report_Revised_November_2011.pdf
http://www.foresteurope.org/documentos/State_of_Europes_Forests_2011_Report_Revised_November_2011.pdf
https://doi.org/10.1016/j.gloenvcha.2010.11.001
https://doi.org/10.1016/j.gloenvcha.2010.11.001
https://doi.org/10.1007/s10584-006-0329-3
https://doi.org/10.1002/wcc.262
https://doi.org/10.1002/wcc.262
https://doi.org/10.1016/j.gloenvcha.2005.01.002
https://doi.org/10.1111/j.1600-0870.2010.00479.x
https://doi.org/10.1111/j.1600-0870.2010.00479.x
https://doi.org/10.1007/s11027-013-9487-6
https://doi.org/10.1007/s11027-013-9487-6
https://doi.org/10.1080/13669877.2010.511246
https://doi.org/10.1080/13669877.2010.511246
https://doi.org/10.1038/nclimate1547
https://doi.org/10.1007/s10113-010-0182-9
https://doi.org/10.3390/f2020505
https://doi.org/10.3390/f2020505
https://doi.org/10.1007/s10113-010-0119-3
https://doi.org/10.1007/s10113-010-0119-3
https://doi.org/10.1016/j.gloenvcha.2010.12.002
https://doi.org/10.1038/nclimate2728
https://doi.org/10.1038/nclimate2728
https://doi.org/10.1007/s10584-006-9059-9
https://doi.org/10.1080/02827581.2014.910268
https://doi.org/10.1080/02827581.2014.910268
https://doi.org/10.1016/j.gloenvcha.2007.01.004
https://doi.org/10.1016/j.gloenvcha.2007.01.004
https://doi.org/10.1111/j.1539-6924.2009.01220.x
https://doi.org/10.1111/j.1539-6924.2009.01220.x
https://doi.org/10.1111/j.1559-1816.2000.tb02308.x
https://doi.org/10.1111/j.1559-1816.2000.tb02308.x
https://doi.org/10.1002/wcc.11
https://doi.org/10.1002/wcc.276
https://doi.org/10.1002/wcc.276
https://doi.org/10.1073/pnas.1007887107


Nikulin G, Kjellström E, Hansson U, Strandberg G, Ullerstig A (2011)
Evaluation and future projections of temperature, precipitation and
wind extremes over Europe in an ensemble of regional climate sim-
ulations. Tellus A 63:41–55. https://doi.org/10.1111/j.1600-0870.
2010.00466.x

O’Brien KL (2009) Do values subjectively define the limits to climate
change adaptation. In: Adger WN, Lorenzoni I, O’Brien KL (eds)
Adapting to climate change: thresholds, values. Governance.
Cambridge University Press, Cambridge, pp 164–180

O’Brien KL, Wolf J (2010) Avalues-based approach to vulnerability and
adaptation to climate change. Wiley Interdiscip Rev Clim Chang.
https://doi.org/10.1002/wcc.30

Patt A, Schroter D (2008) Perceptions of climate risk in Mozambique:
implications for the success of adaptation strategies. Glob Environ
Chang 18:458–467. https://doi.org/10.1016/j.gloenvcha.2008.04.002

Pelling M, High C (2005) Understanding adaptation: what can social cap-
ital offer assessments of adaptive capacity? Glob Environ Chang 15:
308–319. https://doi.org/10.1016/j.gloenvcha.2005.02.001

Pidgeon N, Fischhoff B (2011) The role of social and decision sciences in
communicating uncertain climate risks. Nat Clim Chang 1:35–41.
https://doi.org/10.1038/nclimate1080

R Core Team (2015) A language and environment for statistical comput-
ing. R Foundation for Statistical Computing, Vienna

Rogers RW (1983) Cognitive and physiological processes in fear appeals
and attitude change: a revised theory of protection motivation. In:
Petty JCR (ed) Social psychophysiology: a sourcebook. Guilford,
New York, pp 153–176

Sjöberg L (2006) Will the real meaning of affect please stand up? J Risk
Res 9:101–108. https://doi.org/10.1080/13669870500446068

Skogsindustrierna [The Swedish Forest Industries] (2014) Facts and
Figures 2013

Slovic P, Finucane ML, Peters E, MacGregor DG (2007) The affect
heuristic. Eur J Oper Res 177:1333–1352. https://doi.org/10.1016/
j.ejor.2005.04.006

SMHI (2014) Risker, konsekvenser och sårbarhet för samhället av
förändrat klimat-en kunskapsöversikt. SMHI Klimatologi Nr 10.
SMHI, Norrköping

Smit B, Wandel J (2006) Adaptation, adaptive capacity and vulnerability.
Glob Environ Chang 16:282–292. https://doi.org/10.1016/j.
gloenvcha.2006.03.008

Spence A, Poortinga W, Butler C, Pidgeon NF (2011) Perceptions of
climate change and willingness to save energy related to flood ex-
perience. Nat Clim Chang 1:46–49. https://doi.org/10.1038/
nclimate1059

Stoknes PE (2014) Rethinking climate communications and the
Bpsychological climate paradox.^. Energy Res Soc Sci 1:161–170.
https://doi.org/10.1016/j.erss.2014.03.007

Swedish Commission on Climate and Vulnerability (2007) Sweden fac-
ing climate change—threats and opportunities. Stockholm

Swedish Forest Agency [Skogsstyrelsen] (2014) Statistical yearbook of
forestry [Skogsstatistisk årsbok] 2014. Skogsstyrelsen, Jönköping

Tam J, McDaniels TL (2013) Understanding individual risk perceptions
and preferences for climate change adaptations in biological conser-
vation. Environ Sci Pol 27:114–123. https://doi.org/10.1016/j.
envsci.2012.12.004

TannenbaumMB, Hepler J, Zimmerman RS, Saul L, Jacobs S,Wilson K,
Albarracin D (2015) Appealing to fear: a meta-analysis of fear ap-
peal effectiveness and theories. Psychol Bull 141:1178–1204.
https://doi.org/10.1037/a0039729

Tinch R, Jäger J, Omann I, Harrison PA, Wesely J, Dunford R (2015)
Applying a capitals framework to measuring coping and adaptive
capacity in integrated assessment models. Clim Chang 128:323–
337. https://doi.org/10.1007/s10584-014-1299-5

van der Linden S (2015) The social-psychological determinants of cli-
mate change risk perceptions: towards a comprehensive model. J
Environ Psychol 41:112–124. https://doi.org/10.1016/j.jenvp.2014.
11.012

Vulturius G, Swartling ÅG (2015) Overcoming social barriers to learning
and engagement with climate change adaptation: experiences with
Swedish forestry stakeholders. Scand J For Res 1–9. https://doi.org/
10.1080/02827581.2014.1002218

Whitmarsh L (2008) Are flood victims more concerned about climate
change than other people? The role of direct experience in risk
perception and behavioural response. J Risk Res 11:351–374.
https://doi.org/10.1080/13669870701552235

Whitmarsh L, O’Neill S, Lorenzoni I (2013) Public engagement with
climate change: what do we know and where do we go from here?
Int J Media Cult Polit 9:7–25. https://doi.org/10.1386/macp.9.1.7_1

Wolf J, Moser SC (2011) Individual understandings, perceptions, and
engagement with climate change: insights from in-depth studies
across the world: Individual understandings, perceptions, and en-
gagement with climate change. Wiley Interdiscip Rev Clim
Change 2:547–569. https://doi.org/10.1002/wcc.120

Wolf J, Allice I, Bell T (2013) Values, climate change, and implications
for adaptation: evidence from two communities in Labrador,
Canada. Glob Environ Chang 23:548–562. https://doi.org/10.1016/
j.gloenvcha.2012.11.007

Zimmerman BJ (2000) Self-efficacy: an essential motive to learn.
Contemp Educ Psychol 25:82–91. https://doi.org/10.1006/ceps.
1999.1016

520 G. Vulturius et al.

https://doi.org/10.1111/j.1600-0870.2010.00466.x
https://doi.org/10.1111/j.1600-0870.2010.00466.x
https://doi.org/10.1002/wcc.30
https://doi.org/10.1016/j.gloenvcha.2008.04.002
https://doi.org/10.1016/j.gloenvcha.2005.02.001
https://doi.org/10.1038/nclimate1080
https://doi.org/10.1080/13669870500446068
https://doi.org/10.1016/j.ejor.2005.04.006
https://doi.org/10.1016/j.ejor.2005.04.006
https://doi.org/10.1016/j.gloenvcha.2006.03.008
https://doi.org/10.1016/j.gloenvcha.2006.03.008
https://doi.org/10.1038/nclimate1059
https://doi.org/10.1038/nclimate1059
https://doi.org/10.1016/j.erss.2014.03.007
https://doi.org/10.1016/j.envsci.2012.12.004
https://doi.org/10.1016/j.envsci.2012.12.004
https://doi.org/10.1037/a0039729
https://doi.org/10.1007/s10584-014-1299-5
https://doi.org/10.1016/j.jenvp.2014.11.012
https://doi.org/10.1016/j.jenvp.2014.11.012
https://doi.org/10.1080/02827581.2014.1002218
https://doi.org/10.1080/02827581.2014.1002218
https://doi.org/10.1080/13669870701552235
https://doi.org/10.1386/macp.9.1.7_1
https://doi.org/10.1002/wcc.120
https://doi.org/10.1016/j.gloenvcha.2012.11.007
https://doi.org/10.1016/j.gloenvcha.2012.11.007
https://doi.org/10.1006/ceps.1999.1016
https://doi.org/10.1006/ceps.1999.1016

	The...
	Abstract
	Introduction
	Factors shaping individual adaption to climate change adaptation
	Case study and research design
	Case study
	Operationalisation of dependent and independent variables
	Data collection and analysis

	Results
	Forest owners’ views on climate change risks and adaptation
	Assessing factors of individual adaptation

	Discussion
	References


