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Abstract: The present study focused on how forests will be managed in the future in light
of the increased emphasis being put by the public on the ecological and recreational values
of forests, the trend towards an increased share of non-resident forest owners, and the
increased female forest ownership. The value and belief basis of forest management
attitudes was explored using a questionnaire sent to a sample of private forest owners
‘residing on’ (n = 995, return rate = 51.3%) and ‘not residing on’ the forest property
(n = 997, return rate = 50%). The results showed that a share of private forest owners
strongly value both the view that the forest should predominately be used for timber
production and the view that preservation is most important. The proposed hierarchical
structure of influence, in which the forest management attitude was influenced by values
and beliefs, was supported in the study. The ecological, recreational, and production forest
values primarily influenced the most closely related forest management attitude, even if
some cross-sectional effects and some effects of socio-demographics were found, showing
that the view a private forest owner has on different forms of management styles is shaped
by the perceived multiple values of the forest.
Keywords: private forest owners; forest values; forest management attitudes;
socio-demographics
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1. Introduction
Ever since early industrialization, forests have played an important role in economic development in
countries in the northern hemisphere, for example, Sweden, Finland, Russia and Canada. Initially, the
value of forests for primarily timber and tar production was recognized, and later pulpwood and pulp
became significant products. When the scope is broadened to also include people’s views on the forest
resources, it becomes clear that people’s attitudes and perceptions of forests and forest utilization have
changed; ecological and recreational values have become increasingly important, while economic
(traditional production) values are perceived as less important [1,2]. This change may be partly related
to a population redistribution process in which urban regions have continued to grow and rural forest
areas to decline, leading to an increased distance between people and forests. Further, the importance
of the primary sector for employment has declined [3], resulting in less personal economic dependency
on the forest sector.
During the past decade, the environmental and recreational perspectives have become integrated
parts of the debate, for example, forests are also important as carbon sinks for biodiversity and for
protecting rare or endangered species, as well as for leisure time, recreation and experiencing ‘nature’.
Hence, today forests are characterized by multiple uses, and it is quite accepted for private forest
owners to associate multiple values with their forests resource—restoration, conservation, production,
maintenance, etc. [4-13]. In addition to multiple uses of forests, there are also multiple rationales for
forest management. The multiple uses—and demands—have resulted in forests becoming, to an
increasing extent, an arena for conflicting interests and diverging opinions on how forests should, and
should not, be managed [14].
A little more than half of Sweden’s land area consists of forest land—22.5 million hectares
productive forest land out of a total of 40.8 million hectares—and about half of the forest land is
privately owned [15]. Largely as a consequence of population redistribution and economic
restructuring, the character of the private forest owners is changing. The number of non-resident forest
owners, i.e., those not living in the municipality where their forest property is located, is increasing.
Non-resident forest owners often reside in cities, and forest protection values have been shown to be
significantly higher among urban residents [16]. The fact that there is a large group of non-resident
forest owners who are not primarily dependant on forest revenues and not part of the local community
in which the forest is located, raises the question of whether non-resident owners differ from resident
owners in how they value and manage the forest. Further, the number of female owners is increasing,
and now amount to almost 40 percent of all private forest owners [16]. Women tend to have a more
ecological environmental orientation than men do [17], which may also affect their forest values.
Young people emphasize preservation to a higher degree than older people [16]. The private forest
owners in Sweden are older, but in the years to come a generational change will naturally take place.
Not only will the owners be younger, but they will also have different education levels, occupations,
etc., which may influence the objectives of forest ownership [18]. These new characteristics of forest
owners raise the question of whether there are conflicting interests between and within different groups
(resident vs. non-resident owners, men vs. women, young vs. old, etc.) with respect to economic,
ecological and recreational values and forest management.
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In light of the increased emphasis being put by the public on the ecological and recreational values
of forests and the new characteristics of forest owners, the question arises of how forests will be
managed in the future. In the present article, we focus on private forest owners, our objective being to
investigate their forest values and forest management attitudes.
The following questions are scrutinized:
1.
2.
3.

What characterizes residential and non-residential forest owners?
Do forest owners have conflicting forest values (e.g., recognizing production as well as
ecological values)?
To what extent can general and specific values and beliefs predict attitudes towards different
forms of forest management (environmental, human-centered and economic management)?

Researchers have stressed the importance of assessing the full range of variables that motivate a
certain behavior [19-21], and in the present study the relations between general values, environmental
values, forest values, forest beliefs, and forest management attitudes are in focus, as well as how much
explained variance remains from values and beliefs when different socio-demographics are controlled.
An overarching aim of the study is to build a theoretical framework on the long-standing body of
research within the field of environmental psychology, using well-established measurements and
models in order to integrate attitude research from an environmentally relevant behavioral perspective
with the forest management perspective.
2. Theoretical Framework
2.1. Values in Inner Conflict or Congruence?
Because the forest can be used in such a variety of ways, conflicts concerning the way it should be
used are to be expected [14]. Some may feel that the forest should predominately be used for timber
production, while others may believe that preservation is most important. Such diverging views create
conflicts between different groups in society. It is further possible that conflicts may arise within the
individual, that is, a conflict between the forest values and attitudes held by him or her.
One overarching dilemma, potentially leading to conflicting values, may be the current high level of
environmental awareness, which may lead to demands for conservation of the forest resource or
eco-friendly forest management. It may also lead, however, to a high demand on the forest resource for
recreation and eco-tourism and a high demand for wood products at times when, due to resource
depletion, a shift from oil-based products to wood products may be necessary. The presence of
potential conflicts between different forest values has been shown in a sample of the Swedish general
public [22]. Members of the general public did exhibit a potential conflict, or cognitive dissonance,
between strong production forest values and strong ecological forests values. The question posed here
is whether such potential conflicts between different types of forests values also exist in a sample of
private forests owners.
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2.2. Values, Beliefs, and Attitudes—A Hierarchical Structure with an Influence on Forestry
In the present study, attitudinal factors are defined according to the inter-attitudinal structure of
attitudes [23], meaning that values, beliefs, and attitudes are part of a hierarchical cognitive structure
(see e.g., [24-27]). Values are defined as core elements that transcend specific situations and, as such,
as basic building blocks of this hierarchical structure, in which values are linked to attitudes and beliefs
as well as to other values. Beliefs have been described as thoughts and opinions we have concerning an
attitude object [24], and attitudes are commonly defined as a positive or negative evaluation of an
attitude object [23]. Attitudes are thus seen as being linked to other attitudes in a hierarchical manner,
in which more particular attitudes or beliefs are developed that are consistent with the individual’s
values, enabling the individual to express and act on those values. The most investigated aspect of the
inter-attitudinal structure of environmental attitudes is the relation between these attitudes and
values [24]. One example of this is the work of Stern, Dietz, Kalof and Guagnano [28], which focused
on the hierarchical inter-attitudinal structure of environmental attitudes. People tend to fall back on
their values to develop a position when faced with a specific environmental dilemma. What this means
in terms of the concepts of attitude research is that when environmental attitudes are deduced from
values, they are in fact generalized from more abstract attitudes. Values, beliefs, attitudes, intentions,
and behavior have been shown to be related to natural resource management in general [29-34],
and to forest-related behavior in particular [35-37]. Basic values do seem to influence general beliefs,
specific attitudes, and subsequently forest-related behaviors (e.g., boycotting products) in a
hierarchical manner.
Values, or so-called primitive beliefs, have traditionally been regarded as core aspects of the
self-concept [38]. One approach often used when studying the effects of values on proenvironmental
behavior is found in Value Theory. According to Schwartz [31], values transcend situations, vary in
importance, and function as guiding principles in life, and for beliefs and attitudes pertaining to
specific issues (e.g., forest management). One common measure of values is Schwartz’s [31,39] Value
Inventory Scale, which assesses ten distinct value types representing underlying motivational
structures. These value types can be described using two dimensions: openness to change vs.
conservation and self-transcendence vs. self-enhancement. Openness to change vs. conservation
reflects the distinction between individuals’ willingness to act independently and their unwillingness to
change, while self-transcendence vs. self-enhancement reflects the distinction between values oriented
towards the pursuit of self-interest and values oriented towards the welfare of others.
Self-transcendence thus serves collective interests, combining value types such as universalism and
benevolence, while self-enhancement serves individual interests, combining value types such as power
and achievement. Several studies have shown that people who prioritize self-transcendent values show
a higher willingness to engage in different forms of altruistic, cooperative, or proenvironmental
behavior than do people who prioritize self-enhancement values [28,32,38-40]. Most studies dealing
with environmental issues have only focused on the dimension self-transcendence vs.
self-enhancement. In the present study, however, we find it interesting to analyze the potential
influence of both value dimensions and thus to discover whether both can explain the unique variance
in different forests management attitudes.
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Another important basic aspect is the primitive beliefs people have about the nature of the earth and
the human relationship with it. The New Environmental Paradigm (NEP) [41] is a widely used scale
that assesses beliefs about humans’ ability to upset the balance of nature, the existence of limits to the
growth of human society, and the human right to rule over the rest of the world, in essence a form of
environmental problem awareness. The scale assesses three facets—balance of nature, limits to growth,
and humankind’s domination of nature—and has been shown to be successful in predicting behavioral
intentions and behavior. A revised version of the scale, the New Ecological Paradigm Scale, has been
developed, and this revised measure of an individual’s ecological worldview has likewise been shown
to be related to proenvironmental behavior [42]. Environmentally related values have been categorized
in similar ways by several researchers [17,32-33,43-46], and there is current support for a three-way
distinction of values—egoistic, altruistic, and biospheric value orientation—and for the notion that
these are useful for examining environmentally relevant behaviors of different kinds [47]. Related to
this reasoning are the values and beliefs specifically focused on the forest. Forest values, defined in
line with the above-mentioned three-way distinction, have been studied within forest research [18].
However in Sweden’s long history of forestry, forest research on values has primarily focused on how
attitudes have been formed and expressed in economic terms [48]. On the other hand, there has been a
shift in forestry towards management of multiple values and recognition of the important role of
non-timber values in sustainable forest management, including ecological, aesthetic, and recreation
values [49-51]. This shift has been motivated by an increase in public awareness of environmental and
forestry issues [52]. Forest values are thus beliefs that represent an individual’s orientation toward
forests [35], and these values are have been shown to be related to our social structures and identity,
through our level of experience with the forest and the people we network with [53]. Forests values
cannot be depicted as one-dimensional, instead the concept should be seen as multi-dimensional [54].
In the present study, forest values are defined as values expressing the ecological value, the
recreational value, and the production value related to the forest, much like the above-described
three-way distinction of values as egoistic, altruistic, and biospheric. People also have beliefs about
attitude objects, and these beliefs are viewed as the basic building blocks of attitudes. In relation to
forestry, various beliefs, such as those concerning growth in forestry and the importance of forest
revenues, may be important to forest management attitudes. The belief in the importance of forest
revenues relates to the more traditional form of forestry, before the multiple values of the forest were
accentuated. The belief in increased forest production as a way to meet the increased demand for wood
products, on the other hand, relates to current discussions about a more intensified forestry. Such
specific forest beliefs may be important to forest management attitudes.
People have attitudes about most things, the forest as an entity and forest management being no
exception. Attitudes, defined as an internal psychological tendency, are people’s way to express an
evaluation of a given entity with some degree of favor or disfavor [23]. Attitudes have at least four
different functions: A knowledge function, which resembles the schema concept, where schemata are
required to make sense out of experiences; an adjustment or utilitarian function, which enables a
person to maximize rewards and minimize punishments; an ego-defensive function, allowing people to
protect themselves from unpleasant realities; and lastly a value-expressive function, enabling people to
express their personal values and self-concept. Attitudes thus enable individuals to adapt to their
environment, and the relation between attitudes and behavior is argued to be best understood by
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placing attitudes in the context of other psychological factors, such as values, beliefs, and norms,
which determine behavior [23]. The relations between values, forest values and forest management
attitudes have been examined in previous studies [35,36,55,56], including the importance of
sustainability in forest management (see [29,35,36,52]). Here, however, we aim to place forest values
and attitudes towards different forms of forest management (Environmental Management Attitude;
Human Centered Management Attitude; Economic Management Attitude) in the context of both more
general values and beliefs and more specific beliefs related to forestry, in order to capture the
complexity of attitude influence.
2.3. The Present Study
In the present study, the question of how forests will be managed in the future has arisen as a result
of the increased emphasis being put by the public on the ecological and recreational values of forests,
the trend towards an increased share of non-resident forest owners, and the increased female forest
ownership. In addition, the value and belief basis of forest management attitudes is explored with a
special interest in how general values, environmental values, forest values, and specific forest beliefs
influence attitudes. The chosen focus on attitudinal factors can be seen in that forest values and forest
management attitudes are placed in a context or model influenced by work on the value-belief-norm
theory of environmentalism [57] and adaptations of this model pertaining to the forest sector [35] (see
Figure 1). The chosen focus on attitudinal factors does not disregard the fact that there are other
important causal factors, not covered within the scope of the present study, such as contextual factors
in a wider sense, personal capabilities, and habits [20].
The effect of different socio-demographics on the values-beliefs-attitude relationship was controlled
in the study. In addition, because forest values may be in conflict, it is also interesting to investigate
whether such internal conflicts exist. One aim of the study was to investigate, in an explorative manner,
whether the participating private forest owners experience internal conflicts in terms of their ecological
forest values, recreational forest values, and production forest values. A second aim was to study
whether the hierarchical structure concerning how general and specific values and beliefs influence
forest management attitudes holds among private forest owners. More specifically, does the influence
from values and beliefs primarily affect forest management attitudes in a hierarchical, or step-wise,
manner? Lastly, an additional aim was to investigate the effects socio-demographic characteristics of
forest owners have on forest management attitudes.
Figure 1. Conceptual representation of the proposed hierarchical model of the influence of

values and beliefs on forest management attitudes.

General
Values

Forest Values
NEP

Specific
Forest
Beliefs

Forest
Management
Attitudes
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3. Method
The study was conducted through a postal questionnaire sent to a randomly selected sample of
private forest owners: 995 resident owners (living in the municipality where their forest property was
located) and 997 non-resident owners (not living in the municipality where their property was located).
The survey was conducted during the period November 2009 to February 2010. The respondents were
between 20 and 80 years of age, all residing in Sweden. After two reminders, the response rate for
resident owners was 51.3 percent (n = 995) and for the non-resident owners 50.0 percent (n = 997).
Statistics Sweden carried out the sampling, data collection, and quality control of the data, while the
authors were responsible for the study design, the questionnaire and analyses.
An attrition analysis showed that the respondents are representative of the population of forest
owners to a high degree in terms of owners’ age, education level, income, and size and ratable value of
the forest property. One deviation, however, is that men and also married forest owners are
overrepresented among the respondents.
The questionnaire contained questions about the participant, forest-related beliefs and experiences,
environmental beliefs, and values. Only the questions relevant to the study are described below. An
overview of the items used to generate measures, response scales, and internal reliability of the index
variables is provided in Table 1.
Socio-demographics. The respondents were asked a number of questions regarding their
socio-demographics. The socio-demographics relevant here were the respondents’ gender, age
(20–80 years of age), the type of region they lived in (big city region, larger regional centers, smaller
regional centers, small region), and how the respondents acquired their forest property (through
purchase or inheritance).
General values. The respondents’ general values along the two dimensions self-transcendence (ST)
versus self-enhancement (SE) and openness to change (OC) versus conservatism (C) were assessed
using a short version of Schwartz’s [39] Value Inventory Scale. In total, twenty values were used, and
each value was presented with a short description in brackets; the respondents were asked to indicate
how important each value was as a guiding principle in their life on a nine-point scale. Of the total
values, five were respectively combined into four higher order value types with high reliability (ST, SE,
OC, and C). In order to control for scale use differences, the mean of the twenty values was used to
adjust each higher order value score, and in order to obtain scores for each respondent on the two
dimensions, ST vs. SE and OC vs. C, the higher order value indexes were factor analyzed using
principal component analysis with a varimax rotation. The factor scores for each respondent were
saved and used in correlation and regression analyses. The explained variance was 82 percent, and the
solution indicated that the relation between the value indexes was approximately as expected, except
that for the OC-C factor score, a positive effect in subsequent regression analyses would indicate an
effect of conservative values and not vice versa.
Environmental values. The New Ecological Paradigm (NEP) scale [42] was used to assess
environmental problem awareness. The respondents rated to what extent they agreed with the 15 items
included on the scale. Seven of the items were reverse coded so that a higher value signified a stronger
pro-environmental orientation. The means of the 15 items were combined into an index of
environmental problem awareness with good reliability.
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Table 1. An overview of the measures in the study.

Concept
Values

Measures

Alpha

We want you to indicate how important each and every one of the following values are as a guiding principle in your
life: (1 = opposed to my values, 2 = not important, 5 = important, 8 = very important, 9 = extremely important).

Self-transcendence

(1) Broad-minded, (2) Protecting the environment, (3) Social justice, (4) Helpful, (5) Loyal

α = 0.73

Self-enhancement

(1) Successful, (2) Social power, (3) Authority, (4) Influential, (5) Wealth

α = 0.73

Openness to change

(1) Freedom, (2) A varied life, (3) Independent, (4) Creativity, (5) Curious

α = 0.75

Conservation

(1) Self-discipline, (2) Family security, (3) Social order, (4) Respect for tradition, (5) Obedient

α = 0.74

Environmental problem awareness
NEP
Forest values

To what extent do you agree with the following statements? (1 = strongly disagree to 5 = strongly agree).
15 items. See [42] for the full list of items.

α = 0.70

The forest is a resource that can be used for different purposes. We want you to indicate how important you believe the
following is (1 = not at all important to 7 = very important).

Ecological values

(1) Preservation of virgin forest/old-growth forest, (2) Preservation of plants and animals

α = 0.74

Recreation values

(1) Increase the number of areas for recreation in the forest, (2) Increased tourism in the forest landscape

α = 0.84

Production values

(1) Increased bio fuel production from the forest, (2) Increased timber production

α = 0.59

Specific forest beliefs
Forest revenues

A forest property can give the owner different utilities/values. How important is forest revenues to you on your forest

-

property? (1 = Not important at all to 7 = Very important)
Forest production – demand

To what degree are you positive or negative to increasing production in the forest as a way to meet an increased

-

demand? (1 = Very negative to 7 = Very positive)
Forest management attitudes

State the extent to which you agree with the following statements: (1 = strongly disagree to 7 = strongly agree).

Environmental management

(1) Areas with high nature values should be protected to a larger extent,

attitude

(2) The forestry should put more weight on protecting the biological diversity

Human centered management

(1) The use of the forest should mainly consider the needs of the local tourism,

attitude

(2) The use of the forest should mainly consider its meaning to public health,

α = 0.78
α = 0.77

(3) The use of the forest should mainly consider its meaning to outdoor life
Economic management attitude

(1) The use of the forest should mainly consider its meaning to the economy of forest owners,
(2) The use of the forest should mainly consider its meaning to the Swedish economy

α = 0.61
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Forest values. Three types of forest values were assessed in the present study, just as in
Eriksson et al.’s [22] study on the general public: Ecological values, recreation values, and production
values. The respondents were asked to rate how important different principles are in forest utilization.
The means of the two items for each forest value type were combined into indexes, and the higher the
value, the more important the particular forest value was to the respondent. The alpha value for the
production value index was rather low, but considering that only two items were used to assess each
type of forest value, the reliability was deemed reasonable.
Specific forest beliefs. Two specific beliefs were included in this particular study, that is, specific
beliefs about the importance of revenues from one’s own forest (forest revenue) and to what degree an
increase in demand for forest products should be dealt with through an increased production rate in the
forest (increased forest production). These two items assessing specific forests beliefs were used as
single items and the level of reliability can therefore not be analyzed.
Forest management attitudes. Just as in Eriksson et al.’s [22] study on the general public, forest
management attitudes were categorized as attitudes towards environmental forest management
(e.g., emphasizing ecological principles), human-centered forest management (e.g., highlighting
recreation interests in forest management), and economic forest management (e.g., with an economic
focus). The respondents rated to what extent they agreed with a total of seven statements concerning
principles that may guide forest management, where a higher value represented a more positive view
of the given forest management strategy. The means of the items were combined into three indexes
with reasonably high reliability.
4. Results
4.1. Characteristics of Resident and Non-Resident Forest Owners
Resident and non-resident owners show a number of different characteristics (see Table 2). Private
forest owners are older than the Swedish population at large (Swedish Forest Agency, 2010), and the
resident owners in the survey are on average somewhat older than the non-resident owners. The
majority (76%) of the owners are men; however, the share of female forest owners is significantly
larger (28%) among the non-resident owners than among the resident owners (20%).
Further, it is more common for non-resident owners to have inherited their property, implying that
resident owners have been more deliberate or active in their possession of land; they have purchased
the property from the family (44%) or on the open market (20%). There is a significant gender
difference in how the property was acquired; women have inherited or received the forest property to a
higher extent than men have (32% and 54%, respectively).
Of the resident owners, who by definition reside in the municipality their forest land is located in,
75 percent reside on their forest property. The other 25 percent live on average 40 kilometers from
their property, in the countryside or in a small town (less than 2,000 inhabitants). The non-resident
owners are more likely to live in urban areas; almost every third non-resident owner lives in a
metropolitan area, and another 50 percent in large regional centers. The larger the place of residence,
the longer the distance to the forest property; and non-resident owners living in metropolitan areas
have on average 380 kilometers to their forest property.
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Table 2. Socio-demographic and value characteristics of resident and non-resident
forest owners.
Resident owners

Non-resident owners

Total

(n = 510)

(n = 499)

Women,% **

20%

28%

24%

Average age, years

61, 9

62, 1

62, 0

Acquisition,% *** (inheritance, gift)

28%

49%

38%

Sole owner,% ***

55%

48%

52%

Residential region 1 ***
-

metropolitan,%

14%

30%

22%

-

larger regional center

48%

50%

49%

-

small regional center

24%

15%

20%

-

small region,%

14%

5%

10%

97 ha

116 ha

101 ha

1, 75

1, 53

1, 64

Total forest area, mean, hectare **
2

Forest revenue **
*** p < 0.001, ** p < 0.01, * p < 0.05.
1

Based on the classification of Sweden into economic regions made by the Swedish Agency for Economic and Regional

Growth. Metropolitan regions consist of the three largest city regions Stockholm, Gothenburg and Malmoe;
2

Forest revenue in relation to total yearly income measured on a scale where 1 = almost nothing (an insignificant part), and

7 = almost all.

Most respondents have one forest property; however, every fourth forest owner has two or more
properties. The separate forest properties vary between five and 970 hectares, and the non-resident
owners have larger properties per se, but also a larger total forest possession than do the resident
owners. Not only do the non-resident owners have larger forest estates, they also have a significantly
larger income than the resident owners do, which reflects the fact that members of the former group
are more likely to be gainfully employed and to not have to totally rely on forest incomes, while a
larger proportion of resident owners are self-employed, with businesses based on their forest. When
assessing the monetary importance of their forest possession, revenues from the forest were also rated
to be of lower importance to the non-resident owners than to the resident owners.
4.2. Forest Values
The forest properties represent different utilities or values to the owners. In general, the resident
owners value the direct and tangible aspects of owning their forest; it is a place to live, it provides
them with bio fuel in the form of burning wood, and they value the opportunities of outdoor life (see
Figure 2). The non-resident owners value most the opportunities of outdoor life, while the other
aspects of ownership are more similar in valuation. Men and women agree to a large extent on the
utilities of owning the forest property; however, men find the possibilities of hunting and fishing more
important than women do, while women put more emphasis on picking berries and mushrooms, and on
maintaining contact with family and friends.
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Figure 2. Importance of different aspects/utilities of forest ownership. *** p < 0.001,
** p < 0.01, * p < 0.05.
4
3.5
3
2.5
2
1.5
1
0.5
0

Resident
Non resident

Overall, forest owners rate production values such as increased bio fuel and timber production, as
well as ecological values, as important. When looking at the particular items of production and
ecological values, resident owners assign more importance to increased timber production than
non-resident owners do, while non-resident owners rate preservation of virgin forests higher than
resident owners. However, when the items are categorized into three measures of forest values, only
production values are assessed differently: Resident owners assign greater importance to production
(p < 0.050). A clearer difference in assessment of forest values is noted between men and women:
Women assign greater value to the ecological aspects—they find it more important to preserve virgin
forests and animals and plants—and recreational aspects of forests than men do. Men, on the other
hand, find increased timber production to be more important than women do (see Figure 3). Regardless
of place of residence—metropolitan or countryside—the respondents make similar assessments of
forest values. Further, there is no difference between young and old owners in assessing forest values.
Forest management attitudes follow the same pattern as forest values. Resident owners put greater
emphasis on the economical aspects of forest management than non-resident owners do, but there is no
difference when it comes to recreational and environmental aspects, nor are there any geographic
differences. Rather, differences in forest management are found between men and women (see
Figure 4). Although both men and women find the economic aspects to be important, men—
particularly male resident owners—assign greater importance to economic aspects of forest
management than women do. Women, on the other hand, emphasize environmental and
human-centered management.
To summarize, resident and non-resident owners differ in some respects, e.g., in how they have
acquired their property, and how they assess forest values. Resident owners are more likely to have
bought their land than are non-resident owners, a large number of resident owners live in rural areas,
and forest revenue is a larger part of their total income than is the case for non-resident owners. Further,
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Figure 3. Assessment of forest values among men and women. *** p < 0.001, ** p < 0.01,
* p < 0.05.
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Figure 4. Forest management attitudes among men and women. *** p < 0.001,
** p < 0.01, * p < 0.05.
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4.3. Internal Conflict in Forest Values
A question posed in the present study was whether forest owners have conflicting forest values, for
example feeling that preservation is most important (i.e., strong ecological forest values) and that the
forest should predominately be used for timber production (i.e., strong production values) at the same
time, leading to an imbalance in the individual’s mind, e.g., cognitive dissonance. In order to analyze
whether such imbalances exist, three levels of (weak, intermediate, and strong) production values,
ecological values, and recreations values were cross-tabulated against each other (see Table 3).
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The results of the cross-tabulations showed that there is potential ground for internal conflicts
between ecological and production values. A rather large group of respondents (28%) were found to
hold both strong ecological and strong production values. The results do not indicate the existence of
potential internal conflicts between production values and recreation values. When these
cross-tabulations were also tested on sub-groups of interest, such as gender and residency groups, no
group differences were found above and beyond those observed at the total sample level.
Table 3. Percentage of overall respondents with weak, intermediate, and strong production
values cross tabulated with percentage with weak, intermediate, and strong ecological and
recreation values.
Weak production

Intermediate

Strong production

values

production values

values

Ecological – Production values
-

Weak ecological values

<1% (3)

3% (24)

4% (34)

-

Intermediate ecological values

<1% (8)

21% (184)

22% (199)

-

Strong ecological values

2% (17)

20% (178)

28% (246)

Recreation – Production values
-

Weak recreation values

2% (14)

12% (109)

16% (139)

-

Intermediate recreation values

1% (10)

26% (227)

29% (251)

-

Strong recreation values

<1% (4)

5% (45)

9% (82)

Scale 1 to 7 (1 = not at all important, 7 = very important).
Note: 1 to <3 = weak values, 3–5 = intermediate values, >5 to 7 = strong values.

4.4. The Influence of Values and Beliefs, as Controlled by Effects of Socio-Demographics, on Forest
Management Attitudes
One of the present aims was to investigate whether the hierarchical structure concerning how
general and specific values and beliefs influence forest management attitudes held among private
forest owners.
In order to test whether values and beliefs influence forest management attitudes in a hierarchical
manner, three step-wise regression analyses were conducted on the dependent variables environmental
management attitudes (Step I: F(3, 713) = 55.56, p = 0.000; Step II: F(6, 713) = 109.09, p = 0.000;
Step III: F(8, 713) = 82.26, p = 0.000; Step IV: F(13, 713) = 52.01, p = 0.000), human-centered
management attitudes (Step I: F(3, 713) = 9.40, p = 0.000; Step II: F(6, 713) = 45.12, p = 0.000; Step
III: F(8, 713) = 33.75, p = 0.000; Step IV: F(13, 713) = 21.34, p = 0.000), and economic management
attitudes (Step I: F(3, 713) = 11.35, p = 0.000; Step II: F(6, 713) = 51.28, p = 0.000; Step III:
F(8, 713) = 53.18, p = 0.000; Step IV: F(13, 713) = 36.19, p = 0.000). Basic and environmental values
were entered in step one, followed by forest values in step two, and specific forest beliefs in step three.
In a fourth step, we controlled the effect of a number of socio-demographics, such as gender, age,
residing on forest property or not, type of region, and how the forest property was acquired. The
step-wise regression allowed us to see the effects of variables early in the hierarchy, which would
otherwise have been lost. The result of the three regression analyses is presented in Table 4.
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Table 4. Hierarchical regression with the influence of general values, environmental values,
forest values, specific forest beliefs on three types of forest management attitudes
(environmental, human centered, and economic), with beta coefficients.
Environmental
management
attitude

Human centered
management
attitude

Economic
management
attitude

0.14 ***
−0.01
−0.07 †
0.01
0.05
0.11 **
0.36 ***
0.19 ***
−0.15 ***
Adj R2
0.19 ***
0.03 ***
0.04 ***
Step II
ST-SE
0.04
−0.06
−0.06
OC-C
0.04
0.08 *
0.07 *
NEP
0.07 *
0.02
0.04
Ecological forest values
0.52 ***
0.13 **
−0.21 ***
Recreational forest values
0.19 ***
0.45 ***
−0.08 *
Production forest values
−0.09 **
−0.08 *
0.48 ***
2
Adj R
0.48 ***
0.27 ***
0.30 ***
2
ΔR
0.29 ***
0.24 ***
0.26 ***
Step III
ST-SE
0.04
−0.06
−0.02
OC-C
0.04
0.08 *
0.07 *
NEP
0.08 *
0.02
0.03
Ecological forest values
0.52 ***
0.13 **
−0.16 ***
Recreational forest values
0.18 ***
0.45 ***
−0.08 *
Production forest values
−0.07 *
−0.08 *
0.31 ***
Forest revenues
−0.04
−0.01
0.19 ***
Increased forest production
−0.03
0.00
0.23 ***
Adj R2
0.48 ***
0.27 ***
0.37 ***
2
ΔR
0.00
0.00
0.07 ***
Step IV
ST-SE
0.05
−0.06
−0.03
OC-C
0.05
0.08 *
0.03
NEP
0.07 *
0.02
0.03
Ecological forest values
0.52 ***
0.13 **
−0.15 ***
Recreational forest values
0.19 ***
0.45 ***
−0.07 *
Production forest values
−0.08 *
−0.07 †
0.29 ***
Forest revenues
−0.03
−0.01
0.21***
Increased forest production
−0.02
0.01
0.23 ***
Gender
−0.02
−0.00
−0.07 *
Age
−0.03
−0.03
0.14 ***
Residency
−0.08 **
−0.03
−0.02
Type of region
0.05
0.05
−0.04
Forest acquisition
0.04
0.06
0.04
2
Adj R
0.48 ***
0.27 ***
0.39 ***
2
ΔR
0.01 *
0.01
0.03 ***
Note: ST-SE and OC-C are calculated factors scores based on Schwartz [39] four values types, self-transcendence,
self-enhancement, openness to change, and conservation.
Control variables in step IV: Gender (Male = 1 or Female = 2), Age (continuous from 20 to 80 years of age), Residency
(Resident on forest property = 1 or Non-resident on forest property = 2), Type of region (Big city region = 1,
Larger regional centers = 2, Smaller regional centers = 3, Small region = 4), and Forest acquisition (Purchase = 1 or
Inheritance = 2). *** p < 0.001, ** p < 0.01, * p < 0.05, † p < 0.070.
Step I

ST-SE
OC-C
NEP
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In Step I, basic values and environmental values were entered into the regression analysis with the
dependent variables environmental management attitude, human-centered management attitude, and
economic management attitude. The results show that basic values, but especially environmental
values (NEP), have an effect on forest management attitudes. The environmental values held had a
positive influence on both environmental and human-centered management attitudes and a negative
influence on the economic management attitude. Self-transcendent values had a positive influence on
the environmental management attitudes, while conservative values had a positive influence on the
economic management attitude. Although the explained variance was significant in all three analyses,
for the most part basic and environmental values showed a moderate effect on the environmental
management attitude (Adj R2 = 0.19).
In Step II, forest values were entered into the regression analyses. The three types of forest values—
ecologically oriented, restoratively oriented, and production oriented—all influenced the different
types of management attitudes. First, we can see that basic and environmental values had a significant
effect on the management attitudes in Step I. Although some influence remained significant from
conservative values and NEP, in most cases the effects decreased to an insignificant level in the
following steps. It can also be seen that, despite some spread effect on all three attitudes, a logical
influence pattern is seen in that ecological forest values primarily had an influence on environmental
management attitudes, recreation forest values primarily influenced human-centered management
attitudes, and production forest values primarily influenced economic management attitudes. Forest
values are seen to contribute a significant amount of explained variance for all three management
attitudes, ranging from 24–29 percent (Δ R2).
In the third and fourth step in the regression analyses, specific forest beliefs (Step III) and
socio-demographics (Step IV) were entered. The results show that it is only in relation to economic
management attitudes that specific beliefs, gender, and age show a significant influence. Believing in
the importance of forest revenues and increased production in the forests as the way to meet an
increase in demand do influence economic management attitudes in a positive direction. There are
some socio-demographical effects on economic management attitudes, in that female respondents
show a weaker economic management attitude and that age has a positive effect on that attitude. For
the environmental management attitude, we see an influence of whether or not the respondent resides
on his/her forest property, although a rather weak one, in that those not residing on the forest property
show a weaker environmental management attitude compared to those residing on the property.
To summarize, the results from the regression analyses show that general and specific values do
influence management attitudes. The strength of held environmental beliefs (NEP) primarily had the
expected positive effect on environmentally oriented management attitudes, and a positive but weaker
influence on human-centered management attitudes. In addition, the results showed that environmental
beliefs had a negative effect on economically oriented management attitudes. Ecological forest values
had the strongest effect on environmental management attitudes, but also more moderate effects on
human-centered management attitudes (positive) and economic management attitudes (negative) were
found. Recreation forest values had the strongest effect on human-centered management attitudes, but
also showed some effect on environmental management attitudes (positive) and economic management
attitudes (negative). Finally, production forest values showed a strong positive effect on economic
management attitudes, while the effect on environmental and human-centered management attitudes
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was negative, but weak. The specific beliefs assessed here were the traditional focus on the importance
of forest revenues on the one hand, and on the up-and-coming debate on the need for an increased
production rate in forestry as a way to deal with the increased demand for forest products, on the other.
As could be expected, these specific forest beliefs did influence attitudes towards forest management
with an economic focus in a positive direction. However, believing that forest revenues are important
and that an increased production rate in forestry is a good way to deal with an increase in demand did
not influence attitudes towards forest management emphasizing ecological principles, nor those
highlighting recreation interests in forest management.
Overall, general and specific values and beliefs primarily explained between approximately
30–50 percent of the variance in the dependent variables, forest management attitudes, while the
influence of socio-demographics was weaker. The highest level of explained variance was found for
the environmental management attitude (48%), followed by the economic management attitude (39%)
and lastly the human-centered management attitude (27%).
5. Discussion and Conclusions
The private forest owners in Sweden are older, and the already ongoing generational shift in
ownership is expected to escalate. Forest ownership is undergoing a change as the share of
non-resident owners is increasing, and the number of female owners is increasing. Resident owners
have stronger production forest values and stronger economic forest management attitudes. Forest
revenues are more important to resident owners than to non-resident owners, which might cause the
latter to have more production oriented forest values and economic management attitudes.
The difference between men and women is larger than that between resident and non-resident
owners. Women have stronger ecological and recreational forest values as well as environmental and
human-centered forest management attitudes. This finding is in line with previous studies (e.g., [17]),
and when more women come into possession of forests mainly through inheritance, a change in forest
management can be anticipated.
Findings from the present study reveal no different forest values or forest management attitudes
between urban and rural residents, i.e. forest owners residing in metropolitan areas assign high
importance to ecological and production values, whereas recreation values score lower. This may be
somewhat surprising, as studies of the public have generally shown that urban residents have higher
forest protection values. However, the group in this study consists of forest owners, and it is possible
that they—regardless of whether they live in an urban or rural region—regard forests as more than an
area for preservation and recreation and recognize the economic benefits.
There is definitely more to values and attitudes than simply having positive and/or negative feelings
about a given entity, as they also differ in strength. When strong attitudes have been established, these
are resistant to change and persistent over time, and they lead to selective information processing [23].
Selective information processing also means that some seemingly relevant information is neglected.
This can then build the foundation for potential conflicts between groups, but also within individuals.
The results showed us that a rather large group of private forest owners strongly value both the view
that the forest should predominately be used for timber production (strong production forest values)
and the view that preservation is most important (strong ecological forest values). This clearly
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highlights the existence of a potential internal conflict, involving two alternatives that are equally
attractive [22]. It is of great importance to identify such potential conflicts, because left unresolved
they may have consequences for future forest management. For example, forestry may develop and
implement forest management styles that allow for multiple forest values to be fulfilled, allowing for
both high production and ecological considerations in private forestry.
Strong attitudes are consequential in that they are predictive of behavior, which has been shown in a
large body of research (e.g., [23]). According to the inter-attitudinal structure of attitudes, attitude and
subsequent behavior are influenced in a hierarchical manner by values and beliefs. This hierarchical
structure was supported here concerning the influence of values and beliefs on forest management
attitudes, which is in line with the findings of McFarlane and Boxall [35]. The present results can be
taken as an indication of the relevance of using measures and models known from studies in
environmental psychology research, and in studies on the motivational underpinnings of forest
management attitudes. Forest management attitudes are thus influenced by basic values and
environmental values, forest values and to some extent by forest-specific beliefs. Moreover, with
regard to these kinds of results, the presence of multiple effects of forest values is salient. The
ecological, recreational, and production forest values primarily influenced the most closely related
forest management attitude, in that ecological forest values influenced the environmental view on
forest management; recreation forest values influenced the human-centered form of forest management;
and production forest values influenced the forest management style with an economic focus. Forest
production can be increased or intensified for a number of reasons, from being driven by the financial
motives of the private forest owner, to being the result of an increased demand for forest products
and/or biomass, demands that could be related to a desire to decrease oil dependency. A strong belief
in an increased or intensified production rate in the forests, however, was clearly related to the
economically focused forest management attitudes and not to the environmentally oriented
management attitudes in this sample.
Regardless of being a man or woman, resident or non-resident forest owner, there is a potential
conflict of interest in forest values, as a single person can hold both strong ecological and strong
production values. However, this may not necessarily pose a problem in forest management. It may in
fact be an advantage for forest authorities, who are to ensure that forest management follows
environmental requirements, if private forest owners accept the need (and requirements) for
environmental protection. Further, a forest owner can balance strong ecological and strong production
values through responsible forest management, e.g., preserving areas with high biodiversity values and
allowing harvesting in other areas.
The findings from this study stress the importance to study attitudinal factors in relation to forest
values and beliefs among private forests owners. There is, however, a need to further scrutinize
potential impacts in forest management of a generational shift, urbanization and increasing share of
non-residential forest owners. Although there are no major differences in forest values and forest
management attitudes between resident and non-resident forest owners in the current study, an
increasing share of non-resident forest owners may still affect the community in which the forest is
located in other respects. Forest owners have a voice in issues concerning property matters in the local
community (or village), e.g., matters concerning forest roads, wildlife and hunting. Not residing in the
community and participating in local life on a more frequent basis, may have a negative impact on
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local social and economic development, and cause tensions between resident and non-resident
land owners.
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