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Abstract - Based on a survey completed by 463
residents in two Swedish cities, the predictive
power of value orientations, awareness of
consequences, environmental concern, moral
judgment competence, locus of control and sense
of coherence were examined on eight types of
pro-environmental behaviors and behavioral
intentions. The best fitting causal model confirms
partly the hypothetical model. Values indirect and
direct affect pro-environmental behaviors and
behavioral
intentions
with
awareness
of
consequences and environmental concern as
intermediate or transmitting variables. Neither
pro-environmental behaviors nor behavioral
intentions are affected by awareness of
consequences, environmental concern, locus of
control, moral judgment competence or sense of
coherence. The need of more environmentally
specific measures of the predictors in relation to
specific behaviors is discussed.
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INTRODUCTION
The awareness and knowledge of the Global
Climate Change (GCC) have received an increasing
attention in the last years coupled with a growing
concern for the immense global problems caused by
GCC in both the near and far future [1, 2] . In addition
there is a growing recognition that human behavior
contributes to GCC and environmental problems such

as global warming, urban air and water pollution,
decline of biodiversity, and desertification [1, 3, 4, 5].
Pro-environmental actions, and a change of
individual’s daily habits and behaviors, are thus highly
necessary for decreasing these problems and to
promote environmental sustainability. This study seek
to investigate the role of psychological factors which
may be critical in determining why some people
behave pro-environmentally and others do not, and
aim to highlight the significance of psychological
factors as determinants of pro-environmental
behaviors and behavioral intentions.
Reference [6], defines environmentally significant
behavior from the standpoint of its impact on “the
extent to which it changes the availability of materials
or energy from the environment or alters the structure
and dynamics of ecosystems or the biosphere itself”
(p. 408). In the sense of environmental protection, proenvironmental behavior (PEB) can be defined as a
behavior with the intention to benefit the environment,
whereas pro-environmental behavioral intention (PEBI)
refer to the willingness to engage in environmental
actions in the future. Intentions are thought to reflect a
person´s level of motivation, whereas current or past
behavior is seen to be a measure of a person´s
habitual patterns of behavior which may facilitate or
inhibit future behavior [6]
References [6, 7, 8] propose that different
causal variables appear to work in different ways in
investigating a great variety of variables in relation to
behavior in an environmental context, there is still no
agreement as to which of these variables appear to be
the strongest determinants of PEB. Before further
specifying our aim and hypothetical model, we closely
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examine the concepts of the psychological factors and
influencing behavior, and therefore responsible
environmental behavior is a complex process which
appears to involve a multitude of factors, all interacting
with each other. Despite a large volume of research
during the last decades, present a review of research
on these factors as determinants of pro-environmental
behaviors and behavioral intentions.
Values and attitudes
Previous research has shown an existing
relationship between individuals´ values, attitudes
(environmental concern) and PEB [9, 10, 11, 12, 13,
14] as well as positive relationship between values,
attitudes (e.g. environmental concerns) and proenvironmental behavioral intentions (PEBI), [15].
Values are general preferences for end states or
ways of acting. They are cognitive representations of
abstract goals (e.g. a world of equality) or abstract
means of behaving (e.g. being unselfish) and serve as
guiding principles important to person´s choices of
actions [16, 17]. The structure of the human value
system is argued to be universal across all people and
values are relatively stable across an individual´s life
span [6, 18, 19, 20, 21]. In an effort to understand and
predict the underlying motivations of people´s behavior
theorists, seek to measure people´s priorities for
various values [22]. Research showed that the
predictive power of a value orientation depends on
which belief is being explained, which support other
results showing that the relative importance of values
in explaining beliefs varies across different types of
beliefs [6, 11, 21, 23, 24, 25].
A large body of environmental research
concerning values are based on Schwartz´s Value
Theory [17, 18]. Schwartz developed a broad model,
the Schwartz Value Inventory Scale, for classifying two
orthogonal value orientation dimensions: selftranscendence versus self-enhancement, openness to
change versus conservatism. Two types of selfenhancement values (e.g. power and achievement)
and two types of self-transcendence values (e.g.
universalism and benevolence) have been proved to
be
particularly
relevant
for
understanding
environmental beliefs and actions.
In general
individuals who strongly endorse self-enhancement
values are less likely to have pro-environmental beliefs
and norms and to act pro-environmentally, while the
opposite is mostly true for those who strongly endorse
self-transcendence values [6, 11, 14, 23, 25, 26].
Self-transcendence: universalism vs. benevolence
Self-transcendence is defined as a socialaltruistic value orientation and comprises two value
types, universalism and benevolence. Universalism is
a wider form of altruism with the motivational goal of
the welfare of all people encompassing humankind,
such as social justice, equality and peace of earth. In
contrast, benevolence is defined as altruism towards
in-groups like loyalty, forgivingness and responsibility.
The motivational goal of benevolence is the welfare of

close others [17, 18]. While previous studies found
universalism positive related to pro-environmental
attitudes and behaviors, only inconsistent relations
were found between benevolence and proenvironmental attitudes and behaviors [24, 25, 27].
Self-enhancement: power vs. achievement
Self-enhancement is defined as an egoistic
value orientation, including the value types power and
achievement. The motivational goal of power is on
control or dominance over people and resources.
Examples of power include authority, social power and
wealth and these are opposite to the goals of
universalism in Schwartz´s [17] value structure [10]. In
contrast, the motivational goal of achievement includes
values such as success, capability, and ambition which
are opposite to benevolence in the self-enhancementto-self-transcendence continuum [10, 17]
Studies have shown that individuals rating high on
self-enhancement values are less willing to engage in
PEB [15, 28, 29]. Moreover, according to [10], the two
value type’s power and achievement have a negative
relationship with pro-environmental attitudes and
behavior, even if the differences between them
suggest that they may influence attitudes and behavior
differently.
In sum, persons holding values high in selftranscendence report favoring PEB, whereas those
who tend to hold self-enhancement values see the
environment as a source of resources to be consumed
[11, 23, 30, 31].
Awareness-of-consequences beliefs (AC)
In the value-belief-norm (VBN) theory [6, 14, 32],
AC-beliefs are central constructs referring to beliefs
about adverse consequences of environmental
problems, meaning consequences that may never
actually occur. The VBN theory in turn builds on
theoretical accounts of Schwartz´s [33] moral normactivation theory of altruism, the theory of personal
values [17, 18], and the New Environmental Paradigm
(NEP) developed by Dunlap and Van Liere [34]. In the
VBN theory, beliefs mediate between values and
norms to influence behavior. That means for example,
that if people value other species very high, awareness
of consequences for the biosphere (ACbio), they will
be concerned about environmental circumstances that
may threaten those highly valued species. Similarly,
people with high altruistic values who care about other
people, awareness of consequences for other humans
(AChum), will be concerned about environmental
circumstances that may threaten the well-being of the
other people, as well as people with egoistic values will
be concerned about conditions that may threaten
themselves, awareness of consequences of oneself
(ACself). In this way the three values (ACself, AChum
and ACbio) are the basis for environmental concerns
(ECs) if the individual believes that there are ACs for
particular valued object/s. According to the VBN
theory, a person is more likely to carry out PEB if this
person believes that environmental attributes will
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cause ACs for his/her valued object/s and that he/she
could reduce the threat and has personal norms for
such behaviors.
Beliefs about adverse consequences for valued
objects (AC) are shown to activate pro-environmental
personal norms and are therefore related to altruistic
or self-transcendence value orientation, while selfenhancement has found to be weaker related to the
AC-beliefs [11, 13, 14, 21, 23, 24, 26, 35].
Environmental-concern evaluations (EC)
Environmental concern is defined as the
personal evaluation of the seriousness of
environmental problems. References [36, 37] pointed
out that environmental concern is rooted in a person´s
value system, which means that people are concerned
about environmental problems when these problems
threaten things they value. Reference [37] found
strong evidence for the distinction between concern for
oneself (ECself), concern for others (EChum) and
concern for the biosphere (ECbio). Egocentric
concerns (ECself) focus on the individual. People with
egoistic environmental attitudes are concerned about
the environment, but their concern is at a personal
level. Thus, the environment should be protected
because e.g. I don´t want to breath polluted air, or I
don´t want to drink dirty water. Altruistic attitudes
(EChum) describe an overall concern about
environmental problems because the problems affect
other people. Biosphere concerns (ECbio) are based
on all living species including nonhuman animals,
plants, oceans, forests, and so forth. Each of the three
types of attitudes implies concern for the environment,
but each is based on different underlying values [26,
36].
Studies of the relationships between EC
evaluations and the values adopted from Schwartz
have shown significant positive relationships between
self-transcendence and biospheric environmental
concern (ECbio) as well as between selftranscendence and altruistic concerns (EChum). Selfenhancement was found to be positively related to
egoistic concerns (ECself) but negatively related to
altruistic (EChum) and biospheric concerns (ECbio)
[10, 11, 13, 14, 26]. Furthermore biospheric
environmental concern (ECbio) correlated positively
with self-reported PEB [26, 37]. Several studies have
shown that a strong environmental concern increase
the likelihood of PEB [38, 39].
Moral judgement competence
Much of the research about concern for the
environment has a foundation in moral/ethical
considerations. Different lines of research have
focused on the role of moral obligations to act in favour
of the common good. It has been shown that PEB is
indirectly influenced by values, via behavior-specific
beliefs, attitudes and norms [6, 11, 13, 23, 29, 31, 40].
In this respect, personal norms play an important role
because personal norms refer to feelings of moral
obligations to behave pro-environmentally [6, 11, 23,

29, 41]. There is also evidence linking variations in
environmentally responsible behavior to the strength of
individuals´ norms for such behavior and especially
when it comes to the strength of internalized (i.e.,
personal or moral) norms [42, 32]. Several studies
provide evidence that personal norms contribute to an
explanation of PEB as energy conservation [43, 44]
recycling [45, 46], travel mode choice [47, 48], and
pro-environmental buying [49]. In contrast, evidence
about the influence of norms is strangely mixed, and a
meta-analysis by [50], examining a variety of social
influence, found that norms had only a small effect on
behavior.
This is in line with [51], concluding that the
concepts of ethics and morality are complex and
overlapping, and proposing, “that a valid moral
philosophical theory needs to build on an accurate
account of moral development and moral capabilities”
[51] pp. 466. An extended method for measuring
moral-judgment competence (MJC), the Moral
Judgment Test (MJT) was proposed by [52, 53, 54, 55,
56]. Based on a review of Kohlberg´s definition of
moral-judgment competence [58], Lind developed the
dual-aspect theory of moral behavior, where MJT is
designed to assess both affective and cognitive
mechanisms of person´s judgment behavior as distinct
aspects of the same pattern of behavior [57]. This
means that moral competence (MJC) is synonymous
with both moral internal principles and moral behavior.
According to the dual-aspect theory of moral behavior,
the moral behavior of a person is defined by the
individual´s dedication to basic moral principles
(affective aspect) and by his/her ability to reason and
act according to those principles (cognitive aspect) [54,
55, 56].
The Moral Judgment Test also measures
subjects´ moral ideals or attitudes, i.e., their attitudes
toward each stage of moral reasoning as defined by
[58, 59]. Kohlberg suggested a definition of moral
maturity “as the capacity to make decisions and
judgments which are moral (that is, based on internal
principles) and to act in accordance with such
judgments” [59], pp. 425.
The MJT has mainly been used in the field of
moral psychology and education. One line of research
has aimed to evaluate educational programs and other
conditions of moral development where the MJT has
shown to be sensitive to educational treatments.
Studies have also tested correlation between moral
development and social behavior [57].
Besides the study of [60], stating that principled
moral reasoning, the most advanced level of moral
development, correlates positively with ecocentrism,
that is, belief in the intrinsic importance of nature, there
is a paucity of research investigating either how the
moral judgment competence (MJC) relate to concern
about the environment in general, or whether moral
judgment competence (MJC) can be seen as a
determinant of PEB and PEBI. Since the MJT is
designed to assess both affective and cognitive
mechanisms of person´s judgment behavior
simultaneously, it will be of certain interest to find out
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whether the moral judgment competence (MJC),
measured by MJT, may contribute to the prediction of
responsible environmental behavior.
Locus of control
Perception of control has been studied within a
wide range of psychology, such as learning, leadership
and behavior in organizations, health and
entrepreneurship [61] over the last decades, with
findings revealing that the perception of control
influence the individual in any intended actions. In
addition locus of control (LOC) has been found to
consistently correlate with environmentally responsible
behavior and behavioral intention [47, 62, 63, 64, 65,
66, 67]. According to [68] LOC seems to moderate the
link between values and PEB. Individuals with an
internal locus of control (individuals who perceive that
their own behavior makes a difference) more often
behaved in an environmentally responsible manner
than did individuals with an external locus of control
(individuals who perceive that changes are due to
random events or the behavior of other more influential
individuals). In that sense, LOC may provide a linkage
to the study of determinants of PEB and PEBI.
The concept of locus of control (LOC) was
originated in social learning theory [69, 70], in seeking
to explain the degree to which people believe they can
bring about positive events and avoid negative events.
Reference [70] defined locus of control (LOC) as a
generalised expectancy of perceived internal or
external control. The perception of internal or external
control refers to the degree to which an individual
perceives events as being contingent upon his or her
own behavior or own characteristics, which are
assumed to be relatively stable across varying
conditions. Individuals, placing locus of control (LOC)
to a higher degree within them, believe that they can
influence outcomes because of their own abilities,
skills or characteristics. These individuals are regarded
to have an internal orientation (internals). Individuals,
placing locus of control (LOC) to a higher degree
outside them, perceive that outcomes and events are
determined by external forces such as luck, chance
and fate. They may also perceive actions and
behaviors of other powerful persons as determining
coming events and believe that events are
unpredictable because of the complexity of the reality.
These individuals are regarded to have an external
orientation (externals). Individuals are to be classified
along a range of very internal to very external.
An internal locus of control has been associated
with greater job satisfaction and successful job
performance [71], and willingness to purchase
ecological products [72], and pro-environmental
behavior [68], whereas an external locus of control
has been associated with poorer physical and mental
health [73], and greater propensity to work-related
stress and burnout [74].
However, several studies have used different
environmentally specific measures of locus of control
(ELOC) as a related construct to LOC [63, 65, 75] and

found results mainly consistent with studies that used
general, dispositional, non-environmentally specific
measures of locus of control (LOC) to predict
environmental
behavior.
However,
in
the
comprehensive meta-analysis of [64], as well as in the
replication study [62], it is not clear to the reader what
instruments measuring locus of control were used in
the studies included in the reviews. In the present
study a generalised measure of locus of control was
chosen by using the modified non-domain-specific
locus-of-control based on Rotter, who claimed that a
specific locus of control scale tends to increase as
experience of that domain increases. Because of that,
a generalised locus of control is better suited for
predicting people´s behaviors in situations with which
they are less familiar [69].
Sense of coherence (SOC)
Finally the present study will investigate an
additional factor, sense of coherence (SOC),
introduced by [76] and the extent to which it may be a
determinant of PEB and PEBI. Earlier research
support the theory about SOC as a salutogenic factor,
pointing out a positive relation between a strong SOC
and low experienced stress and ability to cope with
stress [77]. Furthermore, a strong SOC correlates
positively with good quality of life [78], and with health
behaviors such as non-smoking [79]. Since health
behavior, that is, the ability to make healthy choices,
can be seen as a potentially important mediating factor
in the SOC-health relationship it would be interesting
to examine the relationship between environmentally
friendly behavior choices and SOC.
According to the salutogenic theory the concept
of sense of coherence (SOC), introduced by [76, 80],
is supposed to influence the capacity of people to stay
healthy under stressful conditions. Antonovsky has
identified three core components of SOC called
comprehensibility, manageability and meaningfulness.
Persons having a strong SOC were high on these
components in contrast to those having a weak SOC.
SOC has been defined as a global orientation
“that expresses the extent to which one has a
pervasive, enduring though dynamic feeling of
confidence that (1) the stimuli deriving from one´s
internal and external environments in the course of
living are structured, predictable, and explicable; (2)
the resources are available to one to meet the
demands posed by these stimuli; and (3) these
demands are challenges, worthy of investment and
engagement” [80], pp.19. As tentative research
evidence support the theory about SOC as a factor
promoting health behaviors, it seems logical to expect
that a strong SOC, based on the definition of
Antonovsky, would in the same way be a factor
promoting environmentally friendly behaviors.
A hypothetical model
Considering earlier research reviewed above
one can hypothesize that in causal order values first
affect awareness of consequences and environmental
concern as intermediate or transmitting variables. We
assume a causal relationship of the value orientation
power with ACself and ECself, a relationship of
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achievement and benevolence with AChum and
EChum, and universalism with ACbio and ECbio.
Further we find it reasonable to assume that
awareness
of
consequences
together
with
environmental concern affect moral judgment
competence which in turn, in a causal chain, affect
PEB and PEBI.
As outlined in Figure 1, one can also hypothesize a
causal relationship of locus of control and sense of
coherence with PEB and PEBI.
In sum, the aim of the present study is to explore
the relationships of values (i.e. universalism,
benevolence, achievement and power), and
environmental
concern
(i.e.
awareness
of
consequences for oneself; ACself, awareness of
consequences for others; AChum, awareness of
consequences for the biosphere; ACbio, environmental
concern for oneself; ECself, environmental concern for
others; EChum, environmental concern for the
biosphere; ECbio) with moral judgment competence in
their role as determinants of eight types of PEB and
PEBI. Further the effects of locus of control (i.e.
internal locus of control; ILC, external locus of control;
ELC), and sense of coherence on PEB and PEBI are
to be investigated.
METHOD
Respondents and procedure
A random sample of 2000 residents from the
Swedish cities Stockholm and Uppsala between 18
and 65 years old were obtained from the “national
personal register of residents in Sweden (SPAR)”. A
survey questionnaire was mailed to them with a freeof-charge return envelope. This was followed by a first
reminder after three weeks and a second reminder
after another four weeks. No incentives were offered.
A total of 468 usable questionnaires were returned,
representing a response rate of 23 %. The analysis,
including a total of 463 questionnaires (female 56.8
%), was preceded by deletion of 5 surveys and two
variables due to missing values. After deletion the
missing data were limited to six cases reaching 10 to
30 %, no variable exceeding 4 % missing data and
values missing reaching an overall of 0.54 % of the
total values. Cases with missing data were excluded
pairwise from the relevant scale data.

The average age of the sample was 42.32 years
(SD = 13.63 years). A university degree was held by
287 (62.0 %) respondents, the majority lived in
relationships (61.6 %) and 94.2 % had Swedish
national status. Respondents living as tenants were
43.4 %, and 47.5 % held owner-occupied apartments.
Measures
In addition to items covering sociodemographic
data (e.g. sex, age, education) the main constructs
were measured as follows:
Values
A selection of 16 value items from [17] Value
Inventory Scale was used to assess the value
orientation. The respondents were asked to indicate
the degree to which each of the 16 values was a
guiding principle in their lives. Each value was rated by
the respondents on a scale from 1 “fully disagree” to 5
“fully agree”. The values social power, wealth, social
recognition,
authority,
self-respect,
ambition,
influences,
and
capability
represented
selfenhancement. The values social justice, equality, a
world at peace, loyalty, forgivingness, tolerance, the
welfare of others, and responsibility represented selftranscendence [17]. Items were recoded so as to make
higher scores indicate stronger guiding principles in
the lives of the respondents. The internal consistency,
Cronbach´s alpha, was 0 .69 for the value type power,
0.75 for the value type achievement, 0.61 for the value
type benevolence, and 0.73 for the value type
universalism. One item was excluded from the power
scale and one item from the universalism scale in
order to improve reliability. With an internal
consistency not reaching 0.70, the value type power
showed a mean inter-item correlation of 0.31.
Awareness-of-consequences beliefs
Respondents indicated to what extent they
agreed with 9 items measuring egoistic AC, altruistic
AC, and biospheric AC using three items for each AC
sub-scale after [81] and used by [29]. Respondents
rated on a scale from 1 “fully disagree”, and 5 “fully
agree”. Items were recoded so as to make higher
scores indicate stronger beliefs that environmental
degradation adversely affects valued objects and that
environmental protection benefits them.
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Figure 1. A hypothetical model of predictors of PEP and PEBI
After eliminating one question from the
awareness of consequences for oneself, ACself scale,
and one item from the awareness of consequences for
others, AChum scale, the reliability was slightly
improved to Cronbach´s alpha of 0.51 for oneself
(ACself), 0.50 for others (AChum), and 0.54 for the
biosphere (ACbio). The low reliability of these scales is
in accordance with [29], with a Cronbach´s alpha
reported of 0.45 (ACself), 0.42 (AChum), and 0.54
(ACbio), which is confirmed by [82]. For the two-item
scales of ACself and AChum and the three-item scale
ACbio, showing low reliability with an internal
consistency not reaching 0.70, the mean inter-item
correlation
was 0.21 for ACself, 0.11 for AChum, and 0.29 for
ACbio.
Environmental-concern evaluations
The procedure suggested by [37] used 12-items
to measure environmental concern with the question: “I
am concerned about environmental problems because
of the consequences for:” (abbreviated version of [37]
pp. 338. Participants were asked to indicate the
degree to which they were concerned about harmful
effects of environmental problems for the following
items: egoistic items (ECself): me, my future, my
lifestyle, and my health; altruistic items (EChum): all
people, children, people in Sweden, and my children;
and biospheric items (ECbio): plants, marine life, birds,
and animals.
Respondents were asked to rate on a scale from 1
“fully disagree” to 5 “fully agree”. Items were recoded
so as to make higher scores indicate stronger
environmental concern. Cronbach´s alpha reached
0.90 for environmental concern for oneself (ECself),

0.86 for others (EChum), and 0.91 for the biosphere
(ECbio). The reliabilities of the three
subscales in this study are well in line with Cronbach´s
alpha reported as good to high by [26, 36, 37].
Moral judgement competence
The study used the MJT, a questionnaire
created by Lind and derived from his dual-aspect
theory. The participants completed the Swedish
version of MJT, validated and certificated by [83]. The
MJT assesses moral judgment competence (MJC) by
recording how a subject deals with arguments,
especially with arguments that oppose his or her
position on a difficult problem [57]. The main index for
moral competencies, the C-score, measures the
degree to which a subject’s judgments about
pro and con arguments is determined by moral
concerns or principles rather than by non-moral
opinions. It is an experimentally designed functional
measure [57].
In MJT the individual confronts two moral
dilemma stories, one about workers dealing with a law
violation and a second about a doctor having to decide
whether he is going to assist a dying patient to take
away her own life (euthanasia), and must express
whether he/she approves or disapproves a string of
arguments in favor or against the prescribed behavior
in each story. After the participant makes a decision
about the dilemma described (“Was the behavior of the
workers/doctor correct or incorrect?”), the participant is
given six arguments in favor of the decision and six
against it for each dilemma [84]. These arguments
were carefully designed to represent each of
Kohlberg´s six moral orientations [58].
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The participants responded to a 9-point Likerttype scale ranging from “-4” (completely disagree) to
“+4” (completely agree). An example of an item in
favor of the workers behavior corresponding to the
developmental Stage 1, is “Because they didn´t cause
much damage to the company.” Another example of
an item against the workers behavior corresponding to
Stage 4, is “Because we would endanger law and
order in society if everyone acted as the two workers
did.” [84].
The C-score can range from 1 to 100. It
indicates the percentage of an individual's total
response variation due to a person's concern for the
moral quality of given arguments or behavior. The Cscore can be categorized as low (1-9), medium (1029), high (30-49) and very high more than 50 points
[85, 87]. Cases with one or two missing data (MD)
have been replaced by the individual mean (38 cases).
Cases with more than two missing data (10 cases)
have been eliminated in the analyses by using
“Exclude cases pairwise” [57, 85].
The original German version and all certified
translations of the MJT, including the Swedish version
translated and validated [83], are valid measures of
moral judgment competence (MJC) and moral
attitudes by virtue of test design and by five empirical
criteria derived from the dual-aspect theory of moral
behavior. Conventional criteria of test analysis, based
on classical test theory and item response theory (“test
reliability”, ”test consistency”) do not apply to MJT
because this test has been rigorously validated using
theory-based criteria [57]. The C-score is calculated
analogously to the multivariate analysis of variance
(MANOVA) according to Lind [85, 86].
Locus of control
The scale consisted of 8 statements related to the
construct of locus on control (LOC) following [88]. On
each statement the subject was asked to rate on a
scale from 1 “agree completely” to 5 “disagree
completely”. The scale has a minimum score of 8 and
a maximum of 40, with a low score representing an
external locus of control orientation and a higher score
representing an internal locus of control orientation.
The variable locus of control (LOC) was
dichotomised around the mean of 27.47 (SD = 4.54),
with the cut-off point set at 27.47. Individuals who
scored 27.47 points or less were designated as having
an external locus of control (ELC, 54.2 %) while
individuals who scored 27.48 points or more were
designated as having an internal locus of control (ILC,
44.1 %).
The locus of control (LOC) scale was tested for
consistency using Cronbach alpha. The result shows a
coefficient of 0.72 which is well in line with the
recommendations of [89].
Sense of coherence
SOC was measured with a 13-item short version
of the original scale. It covers the three components of
the SOC concept: that is, comprehensibility,
manageability and meaningfulness [90]. Respondents
were asked to rate on a scale from 1 to 7, with a high
score representing high SOC. In this sample the

internal consistency of the sum score, assessed with
Cronbach´s alpha coefficient was 0.85.
Outcome variables
Eight different specific types of PEB and PEBI
were used as outcome variables throughout this paper.
Following [3, 91, 92, 93], the targeted behaviors to be
studied were carefully selected from everyday
behaviors with environmentally great impact which
means that promoting change of these behaviors is
more effective. The eight types of PEB and PEBI were:
1) using low-energy lighting in the residence, 2) buying
garden grown vegetables, 3) using public transport, 4)
using well-filled dish-washer and washing-machine, 5)
avoiding air travel in the spare-time, 6) showering
shortly, 7) recycling the household waste and 8) airing
clothes instead of washing. Both current behavior
(PEB) and future intentions (PEBI) are measured to
get a sense of the existing practices of the
respondents as well as their willingness to engage in
environmental actions in the future. Respondents were
asked to give their opinion on two statements covering
the same type of behavior but corresponding to either
PEB or PEBI respectively. That means, each
respondent had to evaluate 16 statements.
Respondents were asked to rate 1) using lowenergy lighting in the residence, on a scale from 1
“everywhere” to 4 “nowhere”, while the other seven
types of PEB and PEBI were rated on a scale from 1
“always” to 4 “never”. Items were recoded so as to
make higher scores indicate higher level of
environmentally responsible actions, which means a
sustainable lifestyle.
Cronbach´s alpha for the total scale of PEB and
PEBI together, as sustainable lifestyle, was 0.75. The
scale measuring sustainable lifestyle was divided into
two separate sections, actual lifestyle, corresponding
to PEB, and intentional lifestyle, corresponding to
PEBI.
Statistical analyses
Relations of study variables were explored using
Pearson product-moment correlation coefficient.
Predictors of PEB and PEBI were analyzed by using
path analysis. Due to a slight violation of multivariate
normality assumptions, robust maximum likelihood
estimation was used. Value scales universalism and
benevolence, awareness for oneself, others and for
the biosphere and environmental concern for others
and for the biosphere were transformed using
logarithmic transformation. Possible indirect effects
were tested by calculating 99 % bias-corrected
bootstrapped confidence intervals based on 1000
bootstrapping resamples as suggested by [94]. A chisquared test (χ2), root mean square error of
approximation (RMSEA), comparative fit index (CFI)
and Tucker–Lewis index (TLI) were used to evaluate
the goodness-of-fit of the model. The RMSEA < 0.05,
CFI > 0.95, TLI > 0.90 and a non-significant (p > 0.05)
χ2 test indicate an acceptable model [95]. After fitting
the theoretical model all possible modifications were
made based on modification indexes. Path analysis
was carried out using Mplus version 7.2 [96]. To
exclude the effect of possible confounding variables all
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path analysis were also analyzed by controlling age,
gender and education.
RESULTS
Descriptive statistics and mean values of the
predictive variables and outcome variables actual and
intentional lifestyle, are presented in Table 1.
The observed correlations (Table 2) did only partly
support the main assumptions of the relationships
between the study variables as presented in Figure 1.
The value orientation power had a negative statistically
significant correlation with ACself but not with ECself.
The value orientation benevolence had statistically
significant correlations with AChum and EChum as
well as universalism with ACbio and ECbio, as
expected. The value orientation achievement did not
meet the assumptions. Furthermore ACself showed
the expected significant correlations with moral
judgment competence, PEB and PEBI whereas ECself
showed negative correlation to moral judgment
competence. AChum, EChum, ACbio and ECbio met
the assumptions about significant correlations with
PEB and PEBI but not with moral judgment
competence. There were no significant correlations to
be found between moral judgment competence and
PEB or PEBI. Locus of control showed no statistically
significant correlations with PEB and PEBI whereas
sense of coherence had a significant correlation with
PEB but not with PEBI.
Path analyses
The fit for the theoretical model was not
acceptable (table 3). After fitting the modified model,
where non-significant paths were removed and
additional direct effects and residual covariances were
added to the model based on modification indexes,
acceptable fit was achieved. Fit measures of the final
model as also presented in table 3 and the final path
model is illustrated in Figure 2.
Significant indirect effects were found when
predicting intentional lifestyle with universalism.
Specific indirect effect were found via awareness for
consequences for the biosphere (b=0.26, 99% CI =
0.05-0.48) and via environmental concern for the
biosphere (b=0.33, 99% CI = 0.11-0.56). Also direct
effect between universalism and intentional lifestyle
was statistically significant (b=1.29, 99% CI = 0.601.98). Universalism had also significant indirect effect
via awareness for consequences for the biosphere
when predicting actual lifestyle (b=0.19, 99% CI =
0.022-0.36). Also direct effect was statistically
significant (b=0.73, 99% CI = 0.08-1.38).
Most of these results remained also after controlling
the age, gender, and education as covariates. Only
differences were that direct effects from environmental
concern for one self and universalism to locus of
control and direct effects from awareness of
consequences for oneself to actual lifestyle and to
intentional lifestyle were no longer statistically
significant.
DISCUSSION
Based on earlier research, a model was
proposed, about the predictive power of value

orientations, awareness of consequences and
environmental concern in explaining pro-environmental
behaviors (actual lifestyle) and pro-environmental
behavioral intentions (intentional lifestyle). It was
expected that values would first affect awareness of
consequences and environmental concern as
intermediate or transmitting variables. The model also
predicted that awareness of consequences and
environmental concern would affect moral judgment
competence which in turn, in a causal chain would
affect PEB and PEBI. In addition a causal relationship
was hypothesized from locus of control and sense of
coherence on PEB and PEBI. Our results only partly
supported this hypothetical model.
Correlations showed that the value orientation
power was negative related to ACself and ECbio. The
value type benevolence was related to AChum and
EChum, universalism to ACbio and ECbio, whereas
the value type achievement did not show any relation
to awareness of consequences or environmental
concern. Path analyses pointed out that among the
four types of value orientations only universalism
showed significant effects on PEBI with ACbio and
ECbio as transmitting variables. According to the path
analyses, universalism also showed effects on PEB
via ACbio. Additionally the final path model did confirm
universalism as having causal direct effects on both
PEB and PEBI. These findings, which are to be
considered as the only significant effects confirmed by
the path analyses, are consistent to earlier research
where persons holding values high in the value type
universalism, are positive related to pro-environmental
attitudes and behaviors [11, 16, 23, 25] and behavioral
intentions [15], whereas those who tend to hold selfenhancement values see the environment as a source
of resources to be consumed [30, 31]. However,
relations between environmental behavior and
altruistic and biospheric values are weak, which means
that it is important to examine how values best can be
changed or how to motivate people to act upon their
values of universalism [8].
Correlations pointed out significant relations
between ACself and moral judgment competence,
which were not confirmed as the expected significant
effects of ACself on moral judgment competence by
the path analyses. Concerning AChum, ACbio, ECself,
EChum and ECbio neither significant correlations nor
effects on moral judgment competence by the path
analyses were found. These results are not well in line
with earlier research where biospheric environmental
concern (ECbio) correlated positively with self-reported
PEB [26, 37], and egoistic and biospheric AC beliefs
significantly predicted behavioral intention, but
altruistic AC belief did not [14]. In the same way, path
analyses could not confirm the expected effects of
moral judgment competence on actual lifestyle (PEB)
and intentional lifestyle (PEBI), as well as direct or
indirect effects of locus of control (LOC) and sense of
coherence (SOC) on PEB and PEBI. The significant
correlations found between SOC and actual lifestyle
could not be verified by the path analyses.
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One can summarize the results of this study by
stating that even such a complex method of analysis,
like a structural equation model, was not able to reveal
more effects between the including variables.
The construct locus of control (LOC) was not
found to have an indirect or direct effect on actual or
intentional lifestyle, indicating a lack of support for our
hypothetical model. Since a large body of earlier
research do not refer to LOC, measured by the
modified non-environmentally specific Rotter scale, but
to different environmentally specific measures of locus
of control (ELOC), as an instrument to explore the
predictive power of perception of control on PEB and
PEBI, one potential explanation for the missing effect
of LOC in this study may be found in the lack of
specificity of the measures used. Focus had to be
directed on the question if environmental behaviors
and behavioral intentions are better predicted by
internal locus of control measured by environmentally
specific items. On the other hand locus of control have
found to moderate the link between a person´s values
and pro-environmental behavior by using the
generalised measure of LOC by Rotter [68]. This
means that in order for values to be expressed in proenvironmental behavior, people apparently must
believe they have some control of what is happening.
Furthermore, as suggested by [75], and in line
with a number of other authors, it has to be tested to
what extent PEB and PEBI are situational-specific.
That means, while most individuals are generally
concerned about the environment, behaviors
corresponding to this concern may be manifested in an
inconsistent way. In order to explore how LOC relate to
PEB and PEBI, not only environmental specific
instruments, but also domain-specific measure of LOC
should be tested. That is to use different dimensions of

the construct ELOC when assessing the extent to
which people believe that they have control and the
ability to affect outcomes within a specific pattern of
PEB. Thus, future research of the predictive power of
LOC on PEB and PEBI, should focus on exploring
whether different dimensions of the multifaceted ELOC
will vary between different specific behaviors, as
suggested by [75].
In the same way these findings are inconsistent
to the hypothetical model where it was assumed that
awareness of consequences and environmental
concern would affect moral judgment competence
(MJC) which in turn would have effects on PEB and
PEBI. These results are neither in line with earlier
research on the important role of personal norms as
referring to feelings of moral obligations to behave proenvironmentally reviewed above [6, 11, 23, 29, 41], nor
with studies providing evidence that personal norms
contribute to PEB like energy conservation [43, 44],
recycling [45, 46] travel mode choice [47, 48]. One
might rather consider [50] in their conclusion that
norms have only a small effect on behavior. The fact
that MJT measures a person’s general normative
considerations, not specific to PEB or PEBI, may also
contribute to the missing effects of attitudes on MJC
and in turn the possibility of MJC to affect PEB and
PEBI. The results may reflect that normative influences
varies between behaviors, as
suggested by [41]. This means that the predictive
power of high moral judgment competence in future
research should be tested on a more behavior-specific
conceptualization. It might also be of importance if the
moral judgment competence would be tested as
predictor not through self-report, but with actual
behavior as dependent variable.
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Finally, sense of coherence showed significant
correlations with actual lifestyle, but not with intentional
lifestyle. No effects on actual or intentional lifestyle
were found by the path analyses. These findings are
not well in line with the hypothetical model but point
out that the concept of sense of coherence may be
easier connected to current behavior and not to the
willingness to engage in environmental actions in the
future. It has to be further investigated if a strong
sense of coherence might affect both PEB and PEBI
when testing actual behavior and not assessed with
self-report measures.
Since PEB and PEBI targeted in the present
study had focus on individual consumption behaviors
and intentions within the private-sector (behaviors are
examined at the level of individuals), it may be
plausible that the factors not confirmed as having
effects according to the hypothetical model (value

orientations benevolence, power and achievement,
awareness of consequences, environmental concern,
locus of control, moral judgment competence and
sense of coherence) are more important determinants
of such behavior and intentions that are more related
to collective interests (e.g., signing a petition).
A strength of this study is that the sample used
was representative because randomly drawn from the
population, and not from a student population, which is
often used in this type of research. Thus, the sample
used in this study will probably guarantee a sufficient
variation in responses, which also contribute to a
greater generality in making conclusions. Following the
relatively low response rate, 23 %, a potential limitation
concerns the risk of self-selection bias, in the sense
that only respondents with high environmental concern
were motivated enough to complete the survey.
Pearson correlations, all below .60, did not show
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strong correlations between the variables. These
relatively low correlations may indicate a low overlap in
content of the different constructs and therefore make
it more likely that the independent variables contribute
uniquely to the explanation of PEB and PEBI.
A number of critical remarks can be made with
respect to the empirical assessment and the findings.
Only one value type, universalism, showed indirect
and direct effects in predicting PEB and PEBI, which is
in accordance with other findings where the
explanatory power of attitudes on pro-environmental
behaviors was rather low [64, 97]. One explanation for
the low correspondence between attitudes and
behavior may be the used method of self-report. There
is no clear agreement whether self-reports are
adequate indicators of actual behavior and it is often
claimed that the study of pro-environmental behaviors
and behavioural intentions is marked by a tendency to
over-report what is perceived as socially desirable. As
the measurement of participants´ actual behavior in
this study was not feasible, ways to collect valid and
reliable measures of self-reported PEB and PEBI were
chosen according to [97]. Reference [64], as well as
[62] noted in meta-analyses that correlations were
substantially higher when actual behaviors were
assessed instead of self-report. Future studies in this
area should therefore prefer measuring actual
behavior. The fact that in this study only the value type
universalism showed significant direct and indirect
effects on PEB and PEBI, also implies that
researchers, practitioners, and policy makers should
take account of other psycho-social factors such as the
social, cultural, and institutional contexts in which
values, attitudes and behaviors are formed when
further exploring PEB and PEBI and developing
interventions for change.
Another critical remark to be made is that the
order of the eight parts of the questionnaire was not
counterbalanced. This may have caused some
negative order effects by the respondents. Since the
subscales of awareness of consequences and
environmental concern contained only two or three
items, one has to consider a decrease in reliability.
When interpreting the results attention also has
to be paid to the fact that found determinants of one
single behavior may not be applied to other behaviors
as dependent variables. The results, pointing at the
variables with missing effects, indicate that separate
SEM-anlysis for every type of actual lifestyle and
intentional lifestyle may have been more successful in
confirming
these
independent
variables
as
determinants of PEB and PEBI. This is in accordance
with [97], concluding that no single factor describes
different PEB in a similar way and [41] claiming that
some determinants, specifically the normative/moral
influence, vary between behaviors. Regarding the
specificity of the pro-environmental behavior in relation
to its antecedents, future research should focus not
only on the predictive power of values, attitudes and
other personality- and moral factors, but also on the
question of when and how they are predictive on
behavior. General predictors, like the psychological

factors within this study, may be less strongly related
to specific behaviors than behavior specific attitudes
and beliefs, but they are more likely to predict a range
of environmental behaviors [98].
Finally it should be noted that, both in the
present study and in several of the previous studies
with similar aims, constructing reliable measures of the
theoretical constructs can be challenging. One
possible reason is that participants fail to clearly
distinguish conceptually between the different terms
used in defining the scales, which in turn points to the
need for researchers to develop more specific
instruments
covering
the
complex
and
multidimensional constructs to study. This may in
future studies be even more essential, considering that
even such a complex method of analysis like the
structural equation modelling (SEM) used in this study,
could not reveal more clear effects of the independent
variables on PEB and PEBI.
On a more general level, one could of course
also argue that the present approach to understand
factors promoting responsible environmental behavior
is rather restricted, since we here only focus on the
predictive power of individuals’ cognitions such as
values and attitudes. From a more behavioral theory
perspective one would argue that the actual
consequences of such real-life behavior in the final
analysis will be the main motivational factors [99].
Factors such as these are obviously not taken into
account in the present analyses, which should be
considered when evaluating the partly missing
predictive power of the analysed attitudinal factors.
In conclusion, this study represents an attempt
to contribute to a better understanding of the complex
relationship between a numbers of psychological
factors underlying pro-environmental behavior.
However, the generally low, and missing,
correspondence between psychological factors and
PEB and PEBI found in this and other studies,
highlights the need for future research to develop more
comprehensive and specific instruments and validate
these instruments across a variety of specific PEB and
PEBI.
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