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Given their definition of subjective norms, rational-choice theories must
be located within the realm of social conventionality. However, subjective
norms can be grounded in moral as well as conventional considerations.
Not surprisingly, then, rational-choice theories insufficiently explain behaviors that are at least partially moral, such as ecological behavior. The
present paper establishes an expanded rational-choice model of environmental attitude that extends into the moral domain by using feelings of
personal obligation toward the environment (i. e., feelings of responsibility) as an additional predictor of intentions to behave ecologically. Findings from two studies are presented. In Study 1 a sample of Swiss adults
(N - 436) was used to. test the proposed model. Study 2 replicates the

findings of Study 1 with a sample of California college students (N =
488). Assessments were carried out in a structural equation modeling
framework. Environmental knowledge, environmental values, and responsibility feelings together explained 45% (50% in Study 2) of the
variance of ecological behavior intention which, in turn, predicted 76%
(94%) of the explainable variance of general ecological behavior. As the
inclusion of responsibility feelings increased the proportion of explained
variance of ecological behavior intention by 5% (10%) above and beyond
a more basic attitude model, the moral extension of the proposed attitude
model is largely supported.
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Shrinking natural resources, overwhelmed landfill sites,
pollution, the depletion of the ozone layer, and the
greenhouse effect challenge human existence. Not surprisingly, some surveys show that people's attitudes reveal quite a bit of environmental concern, suggesting
that a general environmentalist attitude is becoming
more and more prevalent (e. g., Kempton, Boster, &
Hartley, 1995). Unfortunately, the relation between environmental attitude and ecological behavior1 appears to
be, at best, moderate across different studies (e. g., Hines, Hungerford, & Tomera, 1986/87; Schultz, Oskamp,
& Mainieri, 1995). Strictly speaking, a person's ecological behavior often does not match his or her attitudinal
intentions (see Maloney & Ward, 1973). Despite the fact
that a considerable amount of the environmental psychology literature deals with the attitude-behavior issue
(Smythe & Brook, 1980), explaining the gap between environmental attitude and ecological behavior remains a
challenge. Supplementary concepts have become promEuropean Psychologist, Vol. 4, No. 2, June 1999, pp. 59-74
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ising, especially concepts derived from the realm of morality (see Fuhrer, 1995; Heberlein, 1972; Hunecke, 1996;
Thogersen, 1996).
Because the environment is a common property
that is available to all people, one individual's consumption of natural resources also affects other people. Abstinence from consumption is often at one's own expense,
but betters the situation of others (e. g., Biel & Garling,
1995; Mosler, 1993). Not surprisingly, ecological behav-
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ior is seen more and more as a prosocial (Granzin & Olsen, 1991; Van Liere & Dunlap, 1978) or an altruistic behavior (Hallin, 1995; Hopper & Nielsen, 1991; Stern et
al., 1993; Vining & Ebreo, 1992). This view puts ecological behavior at least partially into the moral domain
(Howe, Kahn, & Friedman, 1996; Kahn, 1997; Kahn &
Friedman, 1995). Because most environmental attitude
approaches presuppose people who act deliberately,
egoistically, and rationally (i. e., people who maximize
utility), these approaches often fail to include altruistic
considerations, considerations that better the situation
of others at one's own expense. Such considerations are
essential for decision making in the moral domain (see
Thogersen, 1996). In this paper, we propose an account
that extends environmental attitude models into the
moral realm.

Environmental Attitude From a
Rational-Choice Perspective
In spite of the large body of environmental psychology
literature on the attitude-behavior relation (see Hines et
al., 1986/87; Kaiser, Wolfing, & Fuhrer, in press), understandings of environmental attitude are hardly consistent across studies. Besides more or less ad hoc conceptions of environmental attitude (e. g., Becker, Seligman,
Fazio, & Darley, 1981; Derksen & Gartrell, 1993; Gamba
& Oskamp, 1994; Grob, 1995; McCarty & Shrum, 1994;
Oskamp, Harrington, Edwards, Sherwood, Okuda, &
Swanson, 1991; Sia et al., 1985/86; Van der Pligt, 1985;
Van Liere & Dunlap, 1981; Verhallen & Van Raaij, 1981),
three main traditions can be distinguished: Attitudes toward the environment (e. g., Amelang, Tepe, Vagt, &
Wendt, 1977; Arbuthnot, 1977; Dispoto, 1977; Maloney
& Ward, 1973; Maloney, Ward, & Braucht, 1975; McGuinness et al., 1977; Schahn & Holzer, 1990; Shean & Shei,
1995; Smythe & Brook, 1980), attitudes toward ecological behavior (e. g., Hamid & Cheng, 1995; Kantola et al.,
1983; Lynne & Rola, 1988; Midden & Ritsema, 1983;
Moore et al., 1994; Stutzman & Green, 1982; Taylor &
Todd, 1995), and the New Environmental Paradigm
(e. g., Dunlap & Van Liere, 1978; Larsen, 1995; Schultz &
Oskamp, 1996; Scott & Willits, 1994; Vining & Ebreo,
1992). Some have promoted the theory of reasoned action (e. g., Ajzen & Fishbein, 1980) as the unifying framework of these different approaches (Gamba & Oskamp,
1994; Olsen, 1981). Consistent with such a view, Kaiser
and colleagues (in press) have proposed the troika of
environmental knowledge, environmental values, and
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ecological behavior intentions as the least common denominator of most environmental attitude approaches.
Their proposal is for a general attitude model grounded
in a rational-choice perspective.
Kaiser and colleagues' (in press) model is different
from the original theory of reasoned action, and is not a
rational-choice model in a strict sense because the theory's rational-choice constructs, attitude and subjective
norms, are substituted by the two more comprehensive
concepts of knowledge and values. However, their proposed common denominator does represent the theory's
basic structure. Originally, behavior intentions were
seen as a function of knowledge about the likelihood
that performing a particular behavior would lead to a
specific outcome. Both normative knowledge (i. e., values) and behavioral knowledge (i. e., factual knowledge) affect intentions and subsequent behavior, either
through attitudes a n d / o r through subjective norms
(e. g., Madden, Ellen, & Ajzen, 1992). The abbreviated
version of the theory of reasoned action uses factual environmental knowledge as an approximation of attitude
toward ecological behavior and environmental values as
an approximation of subjective (social) norms. With this
model Kaiser and colleagues could predict 75% of their
respondents' ecological behavior; however, as only
about 40% of ecological behavior intentions could be
predicted, room for improvement remained. 2
Like other rational-choice theories, the theory of
reasoned action fails to sufficiently predict morally related behaviors, such as ecological behavior (e. g., Kantola
et al., 1983; Thagersen, 1996), either because moral behavior goes beyond sheer egoistic prudentiality or because the interests of others are not an apparent issue in
most rational decisions. Furthermore, although Ajzen
and Fishbein (1980) discount the inclusion of moral
norms in their model, there are at least two reasons why
moral norms should be included. The first is a pragmatic
reason. Besides rational-choice theories, moral norm-activation theories are the second most popular theoretical
approach in environmental psychology, suggesting a
need for an extension (Fuhrer, 1995; Kals & Montada,
1994). Both theoretical lines (i. e., rational-choice and
norm-activation theory) are used either independently
or in parallel, while little effort has been expended to
empirically integrate the approaches.
There is also a second, philosophical, reason for inclusion of moral norms. In moral philosophy, two types
of social norms are distinguished: Social conventional
and moral norms (Tugendhat, 1994). This distinction
parallels a differentiation of two social cognition domains, the moral and the conventional (see Turiel, 1985),
European Psychologist, Vol. 4, No. 2, June 1999, pp. 59-74
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which, in turn, matches the differentiation of two corresponding types of social emotions: Embarrassmentshame for violated conventions and guilt for violated
moral standards (Keltner & Buswell, 1996).
Moral norms derive from moral concepts, for instance, another's welfare, another's rights, and fairness
or justice considerations. In contrast, one's conventional
norms are grounded in social customs or traditions, appeals to authorities, and one's need for social appreciation. Thus, if ecological behavior at least partially falls
into the moral domain (e. g., Shean & Shei, 1995; Van
Liere & Dunlap, 1978; Vining & Ebreo, 1992) and is determined by moral rather than conventional thinking
(Howe et al., 1996; Kahn & Friedman, 1995), the predictive power of the theory of reasoned action should be
adversely affected because subjective norms in this approach are basically conventional social norms. As Midden and Ritsema (1983) wrote, subjective norms are "...
the sum of the products of normative beliefs [defined as
cognitions about what other people think they should or
should not do] and motivations to comply with these
separate normative beliefs for different referent persons
and groups." (p. 44)
Some empirical evidence supports the notion that
environmental decision making is affected by different
domains of social thinking (e. g., Leonard-Barton, 1981;
Stern et al., 1993), which is all the more reason to extend
the explanatory part of rational-choice theories by adding moral concepts. Feelings of a personal obligation
(i. e., feelings of responsibility) appear to be promising
in this regard.

Norm-Activation and Feeling
Responsible
Schwartz's (e. g., 1977) norm-activation model deals
with the issue of personal obligation and is being used
increasingly in environmental psychology (e. g., Fuhrer,
1995; Guagnano et al., 1995; Hallin, 1995; Heberlein,
1972; Hopper & Nielsen, 1991; Stern et al., 1993; Van
Liere & Dunlap, 1978; Vining & Ebreo, 1992). The model
holds that a person's personal obligation to act in favor
of others depends on at least two things: The ascription
of personal responsibility and awareness of the consequences of a given behavior (Vining & Ebreo, 1992).
Thus, the norm-activation model, at least implicitly, assumes that people tend to feel obligated for the welfare
of others beyond the prudential interest in favor of one's
own well-being (see Stern et al., 1993). A sense of personEuropean Psychologist, Vol. 4, No. 2, June 1999, pp. 59-74
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al obligation for the welfare of others implies that people
feel a responsibility to act for the benefit of others, so the
model promotes feelings of responsibility as a personal
moral obligation.
Unfortunately, the findings from the norm-activation approach are mixed. Some data suggest that the ascription of responsibility (i. e., responsibility judgment;
see Kaiser & Shimoda, in press) is the most relevant concept (Guagnano et al., 1995; Hallin, 1995; Van Liere &
Dunlap, 1978), while others have found the personal
sense of obligation (i. e., feeling of responsibility; e. g.,
Kaiser & Shimoda, in press) to be crucial (Hopper &
Nielsen, 1991; Vining & Ebreo, 1992). Beyond the normactivation model, several others also attest to the significance of responsibility feelings as a predictor of ecological behaviors (e.g., Arbuthnot, 1977; Fridgen, 1994;
Granzin & Olsen, 1991; Heberlein & Black, 1976; Hines
et al., 1986/87; Kals & Montada, 1994; Kantola et al.,
1983).

Research Goals
On the one hand, while rational-choice theories, given
their definition of subjective norms, have to be located
within the realm of social conformity (i. e., conventionality), they fail to include moral norms. Not surprisingly,
as social norms can be grounded in both conventional as
well as moral considerations (Tugendhat, 1994), rational-choice theories insufficiently explain behavior with
a moral aspect (e. g., ecological behavior). Schwartz'
norm-activation theory, on the other hand, belongs more
fully in the moral domain. Unfortunately—given the
heterogeneity of the findings—this model is not fully
conclusive. Hence, based on an attitudinal approach,
which is suggested to be the least common denominator
of most environmental attitude models (see Kaiser et al.,
in press), an extension of this general model is proposed
(see Figure 1).
In this model, feelings of personal responsibility toward the environment are used to bridge the gap between rational-choice and norm-activation theories. Environmental knowledge, environmental values, and responsibility feelings predict ecological behavior
intentions, which in turn predict ecological behavior
(see Figure 1). Ecological behavior intentions should be
predicted more accurately by including the morally related concept of one's personal obligation (i. e., responsibility feelings). The present paper yields results from
two studies that explore the proposed extension.
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ers' association were less well-represented in the sample
(25.8%), compared to members of the association promoting a more ecological transportation system (74.2%).
Hence, the sample seems to be biased toward more ecologically concerned participants. However, for the purpose of the present study, it is sufficient that the participants reflect a wide diversity, for instance, in ecological
behavior. Sample bias is of less concern because the generalizability of the proposed relations will be scrutinized
in Study 2.
Measures

Figure 1
Ecological behavior as a function of environmental attitude
extended by responsibility feelings.

Study 1
Study 1 explores the utility of the extended attitude
model with a sample of Swiss adults. The same sample
was previously used to develop the unextended attitude
model that can be seen as the least common denominator of most environmental attitude approaches, which
involves environmental knowledge, environmental values, and ecological behavior intentions. Thus, the findings can be directly compared. If the inclusion of responsibility feelings increases the explained variance of participants' ecological behavior intentions above 40% (see
Kaiser et al., in press), the proposed model is empirically
supported.
Method
Participants and Procedures

The sample involved 445 members from two ideologically differentiated Swiss transportation associations.
One association aims to promote a transportation system that has as little negative impact on humans and
nature as possible. The other primarily represents automobile drivers' interests. German was the primary language used by all participants. Participants' median age
was 45.5 years (M 46.6, range 20-82), and 62.5% were
male. Questionnaires were mailed during November
1994, and participants could fill them out at their convenience.
The response rate was 82.0% (for more details see
Kaiser et al., in press). Members of the automobile driv62

The questionnaire consisted of a social desirability scale,
a general ecological behavior measure, three scales that
represent concepts related to environmental attitude,
and a measure for responsibility feelings regarding the
environment.
The Social Desirability (S.D.) scale presented by
Amelang and Bartussek (1970) consists of 32 items (an
English translation of Amelang and Bartussek's S.D.
scale is available on request). Fourteen of the items
must be answered "Yes" to contribute to the S.D. sum
score (e. g., "I never claim to know more than I actually
do"). Eighteen of the items must be answered "No" to
contribute to the S.D. sum score (e. g., "I have taken
advantage of people in the past"). Missing values
(0.77% of all S.D. item responses) were treated as if
participants answered in a non-socially desired way.
The General Ecological Behavior (GEB) measure
has been calibrated as a unidimensional Rasch scale
based on a dichotomous model within item response
theory (e. g., Wright & Masters, 1982). It consists of 38
items that assess different types of ecological behavior
(e. g., "Usually I do not drive my automobile in the city;"
"I put dead batteries in the garbage" [negatively formulated item]) and some non-environmental prosocial behaviors (e. g., "Sometimes I give change to panhandlers"). A yes/no response format for these items was
used in this study. "No" responses to negatively formulated items were recoded as "Yes" responses and vice
versa. Missing values (0.45% of all GEB item responses)
were treated as "No" responses, assuming that participants' doubt—represented by missing values—was indicative of not behaving ecologically (for more details
see Kaiser, 1998).
In measuring environmental attitude, a principalfactor analysis (PEA) was performed with 391 participants to confirm the orthogonal three-factor attitudinal
structure of a prior study (Fuhrer & Wolfing, 1997; see
also Kaiser et al., in press). Twenty-eight items adequateEuropean Psychologist, Vol. 4, No. 2, June 1999, pp. 59-74
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Table 1
Environmental Knowledge (EK), Environmental Values (EV), Ecological Behavior Intention (EBI), and Responsibility Feelings (RF) Items.
Item
Knowledge (EK): I agree t h a t . . .
1.
. . . melting of the polar ice caps may result in a flooding of shores and islands.
2.
. . . fossil fuels (e. g., gas, oil) produce CO2 in the atmosphere when burned.
3.
. . . all living beings (micro-organisms, plants, animals, and humans) are interdependent with
one another.
4.
. . . poisonous metals are introduced into the food chain, for instance, via ground water.
5.
. . . ozone near the ground may cause respiration problems.
6.
. . . a change in climate caused by increased levels of CO2 in the atmosphere is called the
greenhouse effect.
7.
. . . poisonous metals remain in the human body.
.
8.
. . . world climate will probably massively change if CO2 continues to be emitted into the
atmosphere in as huge amounts as it is now.
9.
. . . a reduced number of species may interrupt the food chain, affecting some subsequent
species in the chain.
10.- . . . the greenhouse effect does not result in the melting of glaciers in central Europe.
Values (EV): I agree t h a t . . .
1.
. . . all things, whether humans, animals, plants, or stones have the right to exist.
2.
. . . animals should have legal rights.
.
3.
. . . all organisms' lives are precious and worth preserving.
4.
. . . nature must be preserved because God or another supernatural force is part of it, even
in its non-living aspects.
5.
. . . in general, raising animals in cages should be forbidden.
6.
. . . for everything that I do, including deeds affecting the environment, I am responsible to a
supernatural force, for instance God.
7.
. . . the earth's value does not depend on people; it is valuable in itself.
Intention (EBI): I agree t h a t . . .
1.
. . . I support raising parking fees in cities.
2.
. . . I am ready to pay environmental taxes (e. g., raising fuel or automobile taxes).
.
3.
. . . I support speed limits on freeways (100 kph [i. e., 62.5 mph] and 80 kph [i. e., 45 mph]
where freeways cross residential areas).
4.
. . . I support efforts to create automobile free inner cities.
5.
. . . I would prefer to drive only if absolutely necessary (i. e., no other mode of transportation
is available).
6.
. . . I would prefer not to drive to work any longer.
7.
. . . I would prefer to be able to go shopping without my automobile.
8.
. . . I will stop the engine at red lights in the future.
9. . . I will still need my automobile in the future.
10.
. . . my next automobile will be small and as ecologically sound as possible.
11.- . . . I will travel by automobile or by airplane during my vacations.

Factor Loadings
Study 1
Study 2
.70
.67

.52
.62

.62
.50
.47

(excl.)
.49
.53

.47
.47

.48
.50

.45*

.61

.40
.39

.40
(excl.)

.72
.59
.57

.61
.62
.67

.47
.41

(excl.)
.48

.36
.34

(excl.)
(excl.)

.74
.71

.56
.40

.69
.65

(excl.)
.51

.53
.52
.48
.43
.43
.41
.40

.56
.60
.66
(excl.)
.38
.41
(excl.)

Responsibility Feelings (RF): I agree t h a t . . .
1. . . because my personal contribution is very small I do not feel responsible for air pollution.
N/A
2. . . I do not feel responsible for the greenhouse effect.
N/A
3.
. . . I feel responsible for the condition of the air.
N/A
4.
. . . | feel at least co-responsible for the presently occurring environmental problems.
N/A
5.
. . . because I drive an automobile—as rare as that may be—I contribute to, and am responsible
for air pollution.
•
N/A
Note: - indicates items that are inverted in their meaning; * one item that loads mainly (i. e., .48) on the EBI instead of
EK; excl. indicates excluded items in Study 2.

N/A
N/A
N/A
N/A
N/A
the proposed
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ly represented the three proposed environmental attitude-related scales (see Table 1, which includes factor
loadings of the varimax rotated final solution). The proposed scales are Environmental Knowledge (EK; 10
items), Environmental Values (EV; 7 items), and Ecological Behavior Intention (EBI; 11 items). The response format was a 5-point Likert scale (1 = agree totally; 5 = disagree). Negatively formulated items were reversed in
coding.
Responsibility Feelings (RF) regarding the environment were assessed as in another study (Kaiser & Shimoda, in press). Five items were used (see Table 1). The
response format was a 5-point Likert scale (1 = confirm
totally; 5 = reject totally). Negatively formulated items
were reversed in coding.
Generally, the content of all 33 responsibility and
attitude items is related to the topic of pollution (see Table 1). The internal consistencies of all four factors, EK,
EV, EBI, and RF, were estimated by using standardized
Cronbach's a: aEK = .84 (N = 418), aEV = .73 (N = 425),
aEBi = .85 (N = 423), and aRF = .82 (N = 412). For subsequent analyses, scores for EK, EV, RF, and EBI were obtained by taking the mean of the constituent items. Mean

values were calculated only if participants had answered at least half of the items for each factor. The correlations between factor scores and mean values of factors indicate that the latter are useful approximations of
the former: rEK = .89, rEV = .90, rRF = .87, rEm = .95. By
using mean values (NEK = 441; NEV = 440; NEBi = 442; NRF
= 444) instead of factor scores (NEK;EV;EBI = 391; NRF =
412), data for additional participants could be included
in further analyses.
Analysis

According to the factor loadings, each of the three environmental attitude-related scales as well as the responsibility scale (for factor loadings see Kaiser & Shimoda, in
press) was divided into two balanced subscales (EK1,
EK2, EV1, EV2, EBI1, EBI2, RF1, and RF2) that were used
as input variables for the structural equation analyses. All
structural equation models were assessed by means of
LISREL8 (Joreskog & Sorbom, 1993), using the maximum
likelihood method. The correlation matrix was the input
matrix. The correlation matrix, variable means (M), and
their standard deviations (SD) are given in Table 2.

Table 2
Correlation matrix, variable means (M), and standard deviations (SD) of all variables used in the LISREL analyses: Members
of two Swiss transportation associations (Study 1) and University of California, Irvine students (Study 2).
Scale

M

SD

Swiss sample
441
EK1
EK2
441
EV1
439
EV2
438
RF1
444
RF2
444
EBI1
442
EBI2
442
GEB
443

4.72
4.65
4.45
3.74
3.65
3.87
3.53
4.17
1.58

.43
.46
.59
1.01
.86
.85
.84
.76
.88

US sample
EK1
EK2
EV1
EV2
RF1
RF2
EBI1
EBI2
GEB

4.11
4.38
3.98
4.25
3.47
3.66
3.05
2.75
.05

.66
.57
.80
.79
.79
.83
.89

N

313
313
313
313
313
313
313
313
313

.84

.25

Correlation matrix

.712
.447

.334

.275

.263

.379

.509
.417
.456
.501
.360

.481
.364
.388
.430
.290

.271
.296
293
366
.298

.228
.215
.195
.231
.165

.611
.250
.198
.230
.316
.310
.200
.216

.270
.189
.221
.300
.268
.141
.253

.515
.260
.302
.271
.281
.277

251
.253
.204
.188
.264

.676
.429
.461

.280
.336

.736

336

.230

.549

.498

.609
.424
.441
.417

.425
.374
.368

.618
.536

.553

Note: The possible range of scale means lies between 1 and 5 with one exception: GEB ranges potentially between ± «> (see Wright &
Masters, 1982). EK1 = Environmental Knowledge scale 1, EK2 = Environmental Knowledge scale 2, EV1 = Environmental Values scale
1, EV2 = Environmental Values scale 2, RF1 = Responsibility Feelings scale 1, RF2 = Responsibility Feelings scale 2, EBI1 = Ecological
Behavior Intention scale 1, EBI2 = Ecological Behavior Intention scale 2, GEB = General Ecological Behavior scale.
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Results
The present findings are reported in two sections. First,
constructs were checked for S.D. effects. Second, a model was tested in which EBI is a function of RF, EK, and
EV, and, in turn, determines GEB.

• rs.D.-EK = - - 1 3 , R2 = 1.7%, N = 441
• rsx>.-RF = --12, R2 = 1.4%, N = 444
• K;.D.-EBI = - - 1 3 , R2 = 1.7%, N = 442
• >S.D.-CEB = --10, R2 = 1.0%, N = 443

Social Desirability Effects

Environmental Attitude, Responsibility Feelings, and
Ecological Behavior

All five measures of interest—EK, EV, EBI, RF, and
GEB—were marginally influenced by S.D. With respect
to S.D., all measures either correlated nonsignificantly
(p > .05; rs.D.-EV = - 0 1 , N = 440) or only slightly, albeit
significantly (p < .05):

Figure 2 presents the tested model: General Ecological
Behavior (GEB) predicted by Ecological Behavior Intention (EBI), which, in turn, is a function of Environmental
Knowledge (EK), Environmental Values (EV), and Responsibility Feelings regarding the environment (RF).

— 12-*

RF1

-.48-*

RF2

^94

/

^

\

.55
EBI1

H28

EBI2

H26'

-^75

Figure 2
General Ecological Behavior (GEB) predicted by environmental attitude (EK, EV, EBI) extended by responsibility feelings
(RF); Swiss adult sample N = 436.
Note: Since the relations between constructs are directed, arrows indicate such relations, p-coefficients (i. e., the standardized multiple regression coefficients) represent their strength. Two-sided arrows indicate Pearson correlation coefficients. Measurement errors (ME) and unexplained proportions of variances are indicated with arrows without origins. The
item response theory-based reliability (for formulas see Wright & Masters, 1982) of GEB [pGEB-Behavior scale = -71] and
accordingly, the error variance [MEBehaviorSca|e = .50] is not estimated by the LISREL approach; rather, it is provided by the
proposed GEB measure (see Kaiser, 1998).
European Psychologist, Vol. 4, No. 2, June 1999, pp. 59-74
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The fit statistics of the proposed model turned out to be
quite acceptable (%2 = 35.27, df = 21, p = .026, nonnormed fit index (NNFI) = .98, root-mean-square error
of approximation (RMSEA) = .040). The number of participants for this model's test was N = 436.
Forty-five percent of the variance of EBI could be
explained by the three determinants EK ((3 = .33), EV (P
= .20), and RF ((3 = .26). These three indicators of EBI
themselves correlated considerably with one another (r
EK_EV = .63; rEK_RF = .62; rEV-RF = -42). Seventy-six percent
of the variance of GEB could be explained by one single
indicator, EBI (P = .87). This proportion of explained
variance dropped to 38% without correction for measurement error attenuation, as PGEB-Behavior Scale =1-0.
Discussion

We proposed an environmental attitude model that extends into the moral domain by using feelings of responsibility toward the environment as an additional predictor of ecological behavior intentions. The present results
support this extension in two substantial ways.
First, Ecological Behavior Intention could be predicted more accurately by including Responsibility Feelings
into the sort of conceptual structure that unifies most extant environmental attitude approaches (see Kaiser et al.,
in press). Although Environmental Knowledge and Environmental Values were already significant preconditions of Ecological Behavior Intention, together explaining 40% of the variance of Ecological Behavior Intention,
an additional 5% of the variance could be explained by
including participants' Responsibility Feelings regarding
the environment. Note that this inclusion required not a
single model modification. Furthermore, all correlations
between the three predictors of Ecological Behavior Intention (i. e., Environmental Knowledge, Environmental
Values, and Responsibility Feelings) were remarkably
high (.42 < r < .63). This finding occasionally results in
researchers collapsing various sets of these attitude measures into a single scale (e. g., Berger & Corbin, 1992; Werner, Turner, Shipman, Twitchell, Dickson, Bruschke, &
von Bismarck, 1995). More importantly, given their
strength, these intercorrelations point to influential mediated effects that usually appear to be neglected if interrelations are used only to find the most powerful predictors of ecological behavior (e. g., Gamba & Oskamp, 1994;
Sia et al., 1985/86). Because Environmental Knowledge,
Environmental Values, and Responsibility Feelings affect
Ecological Behavior Intention directly as well as indirectly through each other, studies that test only for direct statistical effects, as in hierarchical multiple regressions, un-
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derestimate the influence of at least two of the three determinants of intention. Given that direct effects are only
part of the story, indirect, mediated effects need to be considered as well. Not surprisingly, studies that use different statistical techniques vary considerably in their assessment of the effectiveness of different concepts (regarding environmental knowledge: see Grob, 1995;
Maloney & Ward, 1973; Oskamp et al., 1991).
The second substantial outcome relates to the possibility that questionnaires occasionally reveal the intentions of a given study to its participants. As participants
might be inclined to adopt researchers' expectations, social desirability effects have to be assessed and controlled. All measures of interest, Environmental Knowledge, Environmental Values, Responsibility Feelings,
Ecological Behavior Intention, and General Ecological
Behavior, were at most quite diminutively (R2 = 1.7%)
influenced by Social Desirability. Thus, all presented
analyses are only diminutively biased towards social desirability, which enhances the validity of the reported
results.
Our findings are limited by the fact that the same
sample was used twice: Once to successfully develop the
basic, rather general, environmental attitude model
(Kaiser et al., in press) that unifies different environmental attitude approaches, and then again to further extend
this attitude model into the moral domain by employing
responsibility feelings regarding the environment. Thus,
the generalizability of the proposed model must be
examined.

Study 2
To tackle the generalizability issue, the proposed model
requires replication with other samples. Study 2 addresses the question of whether the extended attitude
model can be generalized beyond the particular Swiss
adult sample.
Method
Participants and Procedures
The sample consisted of 488 students who were either
biology or social ecology majors at the University of California, Irvine. Sampling was accomplished from December 1995 through March 1996. All participants filled
out their questionnaires during a single class period.
Participants' median age was 21.0 years (M 21.4, range
17-50), and 44.4% were male.
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Measures
The questionnaire used in this study consisted of a social
desirability scale, a general ecological behavior measure, three scales that represent the environmental attitude-related concepts, and a measure for responsibility
feelings regarding the environment.
We used a different Social Desirability (S.D.) scale
in this study because of the change in native language.
However, the S.D. scale used in Study 1 (Amelang &
Bartussek, 1970) is based on the Crowne and Marlowe
scale used in this study. Thus, the shift should be of minor importance. The S.D. scale presented by Crowne and
Marlowe (1960) consists of 33 items. Eighteen of the
items must be answered "Yes" to contribute to the S.D.
sum score (e. g., "I have never intensely disliked anyone"). Fifteen of the items must be answered "No" to
contribute to the S.D. sum score (e. g., "I like to gossip at
times"). To be consistent with the response options for
the ecological behavior items, the original true/false format was changed to a Likert scale (1 = strongly disagree;
5 = strongly agree). Missing values (0.16% of all S.D. item
responses) were treated as if participants tend to answer
in a neutral way (i. e., they were coded to the middle
category indicating neither agreement nor disagreement). Negatively formulated items were reversed in
coding.
The General Ecological Behavior (GEB) measure
has been calibrated as a unidimensional Rasch scale
based on a partial credit model within item response
theory (see Wright & Masters, 1982). Such a shift from a
dichotomous to a partial credit model became necessary
due to the change in the response format of the GEB
items between studies, a change that was supposed to
enhance the reliability of the GEB scale (see Kaiser &
Wilson, in press): The original yes/no response format
was changed to a Likert scale (1 = strongly disagree; 5 =
strongly agree). This study's GEB measure consists of
the 38 items from Study 1 and 13 new items (e. g., "I take
my own coffee cup to work or school;" "I like ordering
take-out from restaurants" [negatively formulated
item]). The items represent different types of ecological
behavior and some non-environmental prosocial behaviors (for examples, see Study 1). Missing values (0.33%
of all GEB item responses) were treated as neutral
responses (i. e., they were coded to the middle category
indicating neither agreement nor disagreement).
Negatively formulated items were reversed in coding.
Both the change in item response format and the
inclusion of new items were used to demonstrate the
flexibility of the GEB scale. A comparison of the two
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different GEB measures used in Studies 1 and 2 revealed
quite acceptable and comparable item response theorybased reliabilities (i. e., r = .71, r = .73, respectively; for
formulas see Wright & Masters, 1982) and validity indicators (e. g., behavior difficulty estimates in California
and in Switzerland correlated significantly [r = .51]; see
Kaiser & Wilson, in press).
Poor estimates of participants' GEB measures for
about one third of the sample (N = 175) required our
attention. A given person's fit statistic is based on the
average of all weighted, standardized, and squared behavior item residuals (see Wright & Masters, 1982). The
corresponding t value is used to assess the suitability of
a person's behavior estimate; t values beyond ±1.96 indicate poor behavior estimates. Three reasons may account for these somewhat problematic GEB scores (see
Kaiser & Wilson, in press):
1. Some participants' lack of conscientiousness in completing the questionnaire.
2. The overly differential response format.
3. The "restricted range" of the GEB measure.
Both the lack of conscientiousness due to low motivation
and the overly differential response format, unfortunately, made answers more arbitrary and thus decreased the predictability of some GEB measures. The
restricted range of the GEB measure reflects the narrow
distribution of the GEB scores: The Swiss participants'
GEB scores in Study 1 ranged from -1.50 through 4.36
logits, which are the basic units of item response theorybased scales (see Wright & Masters, 1982). The California students' GEB scores in Study 2 ranged from -0.61
through 0.92 logits. Thus, Swiss adults had an almost 4
times wider distribution than California students. As
our student sample represents a homogeneous group of
young adults (e. g., 94.9% of all participants are single),
it appears possible that the uniform circumstances of
students' lives restricted the GEB range. Such a restriction of range, in addition to the undifferentiated and unsettled behavior patterns of some of these young adults,
made the GEB estimation procedure a more difficult
task because even small random differences could affect
a solution, resulting in some rather poor estimates. As
poor GEB estimates might affect potential findings, for
all analyses that include the GEB measure we restricted
our sample to the 313 (488-175) participants for whom
the GEB estimate appears adequate and for whom the
GEB scale works reliably. Please note that this exclusion
was a preliminary precautionary measure and the
model test was replicated using the whole sample.
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In measuring environmental attitude, a principalfactor analysis (PEA) was performed to reassess Study l's
three-factor structure of Environmental Knowledge (EK),
Environmental Values (EV), and Ecological Behavior Intention (EBI). Communality estimates were iteratively
derived using the highest correlation of each variable
with any other variable as a starting value. The final solution was varimax rotated. Four hundred and fifty-four
participants remained in the analysis, as 34 were excluded because of missing values. Twenty items from the 28
used in Study 1—with a total of 41.0% explainable variance—remained in the analysis. Eight items had to be
excluded after translation from German (e. g., Tabachnick & Fidell, 1989): Five items that represented outliers
with respect to the other variables (i. e., factor loadings in
the unrotated matrix that were < .30), and three items that
yielded poor loadings on factors (i. e., factor loadings in
the rotated matrix that were < .35). The final three-factor
solution accounted for 80.8% of the explainable variance.
Factor loadings of the varimax rotated final solution can
be seen in Table 1. After rotation, the explained variance
is attributable to each of the three factors as follows: EK
= 38.0%, EV = 26.1%, and EBI = 35.9%. The three factors
either correlated non-significantly (p .05) or correlated
only marginally (R2 = 1.2%), though significantly (p <
.05): rEK-Ev = -11, ''EK-EBI = -06, rEv-EBi = -08Responsibility Feelings (RF) were assessed by the
same 5 items used in Study 1 (see Table 1). A 5-point
Likert scale (1 = strongly disagree; 5 = strongly agree)
was the response format used for all attitude-related
(i. e., EK, EV, and EBI) and RF items. Negatively formulated items were reversed in coding.
The internal consistencies of all four factors, EK, EV,
EBI, and RF, were estimated by standardized Cronbach's
a: aEK = .76 (N = 470), aEV = .72 (N = 483), aEm = .75 (N
= 470), and ocRF = .75 (N = 479). For subsequent analyses,
scores for EK, EV, RF, and EBI were obtained by taking
the mean of the constituent items. Mean values were
calculated only if participants had answered at least half
of the items for each factor. The correlations between
factor scores and mean values of factors indicate that the
latter are useful approximations of the former: rEK = -97,
rEV = .95, rRF = .94, rEBi = .94. By using mean values (N =
488) instead of factor scores (N = 446), data for additional
participants could be included in further analyses.
Analysis

According to the factor loadings, each of the three environmental attitude-related scales as well as the RF scale
was divided into two balanced subscales (EK1, EK2, EV1,
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EV2, EBI1, EBI2, RF1, and RF2) that were used as input
variables for the structural equation analyses. All structural equation models were assessed by means of LISREL8 (Joreskog & Sorbom, 1993), using the maximum
likelihood method. The correlation matrix was the input
matrix. The correlation matrix, variable means (M), and
their standard deviations (SD) are given in Table 2.

Results

Social Desirability Effects
All five measures of interest—EK, EV, EBI, RF, and
GEB—were statistically significantly affected by S.D.
The amount of explained variance (R2) was in each case
small to moderate:
•
•
•
•
•

rs.D.-EK= -13, V < - 0 1 ' R 2 = l7%> N = 4 8 8
rs.D.-Ev= -19, V < - 0 1 ' Rl = 3 - 6 % ' N = 4 8 8
rs.D.-RF= 15'V< - 0 1 ' R2 = 2 -3%, N = 4 8 8
rs.D.-EBi= -24, p < .01, R2 = 5.8%, N = 488
rs.D.-GEB= -29, V < - 0 1 ' R 2 = 8A%>N
= 488

Environmental Attitude, Responsibility Feelings, and
Ecological Behavior

Figure 3 presents the tested model: General Ecological
Behavior (GEB) predicted by Ecological Behavior Intention (EBI), which, in turn, is a function of Environmental
Knowledge (EK), Environmental Values (EV), and Responsibility Feelings regarding the environment (RF).
The fit statistics of the proposed model turned out to
again be quite acceptable and very much comparable to
the fit statistics in Study 1 (%2 = 28.03, df = 21, p = .14,
NNFI = .99, RMSEA = .033). The number of participants
for this model's test was N = 313.
Fifty percent of the variance of EBI could be explained by three determinants: EK (p = .07), EV (p = .14),
and RF (P = .59). However, only RF affected EBI directly
in a significant way. As these three indicators of EBI
themselves correlated considerably with one another
(fEK-EV = -41; rEK_RF = -44; T-EV-RF = -47), at least indirect
knowledge (EK) and value (EV) effects have to be assumed. Ninety-four percent of the reliable variance of
GEB could be explained by one single indicator, EBI (p =
.97). Although this effect appears to be quite impressive,
it was not statistically significant, given the large standard error due to measurement error. Note that the proportion of explained variance dropped to a statistically
significant 50% without correction for measurement error attenuation, as PcEB-Behavior Scale = 1-0.
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Figure 3
General Ecological Behavior (GEB) predicted by environmental attitude (EK, EV, EBI) extended by responsibility feelings
(RF); California student sample N = 313.
Note: The item response theory-based reliability (see Wright & Masters, 1982) of GEB [(3GEB-Behavior scale = -73] and accordingly the error variance [MEBehavior scale = -47] is not estimated by the LISREL approach; rather, it is provided by the proposed
GEB measure (see Kaiser & Wilson, in press).

Discussion

The present findings both confirm and modify various
aspects of the findings from Study 1. The relational
structure of the proposed model was confirmed; not a
single model modification had to be made. While the
extended attitude model held true even for a California
student sample, some differential effects (i. e., quantitative differences between relational estimates) were also
found. Our findings lend even more credit to the notion
that environmental attitude theories grounded in a rational-choice perspective should be extended further into the moral domain (Thegersen, 1996).
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The first major finding is that Ecological Behavior
Intention could be predicted more accurately by adding
Responsibility Feelings into the rather general environmental attitude approach. This study explained 50% of
the variance of Ecological Behavior Intention with the
three concepts of Environmental Knowledge, Environmental Values, and Responsibility Feelings. Once again,
all three predictors of Ecological Behavior Intention
were interrelated (.41 < r < .47). This finding continues to
highlight the importance of mediation within attitudinal
approaches.
The distributions of both Environmental Knowledge (M = 4.2; SD = .56; N = 488) and Environmental
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Values (M = 4.1; SD = .74; N = 488) were concentrated
toward the knowledgeable and environmentally oriented anchors on the 5-point Likert scale. This result suggests that, like the Swiss adults, the students already
knew a good deal about the environment and held the
same rather environmentally oriented values. Contrary
to the Swiss sample, however, neither knowledge nor
values made a real difference regarding their behavior
intentions. Nevertheless, if knowledge and values are
already in place, and if moral inclinations become the
overarching determinant of intentions, both knowledge
and values remain indirectly influential. Hence, they are
important prerequisites of one's behavioral intentions
(see Newhouse, 1990, regarding environmental knowledge). In other words, although one's responsibility feelings regarding the environment can become the main
predictor (P = .59), others, such as knowledge and
values, remain necessary prerequisites of intentions.
A second major finding emphasizes the differential
influences on Ecological Behavior Intention. On the one
side, Environmental Knowledge, Environmental Values,
and Responsibility Feelings were confirmed as determinants of Ecological Behavior Intention. On the other
side, the relative influence of each of these concepts did
vary across different groups of people. This finding is
congruent with that of a recent international comparison
of differential attitudinal influences on ecological behaviors (Levy-Leboyer, Bonnes, Chase, Ferreira-Marques, &
Pawlik, 1996). Within Study l's more mature adult Swiss
sample, which presumably represents the heterogeneity
of the whole Swiss adult population (e. g., Kaiser et al.,
in press), all predictors appeared to be directly as well as
indirectly effective. Within this study's more homogeneous student sample, however, the direct influences of
Environmental Knowledge (p = .07) and Environmental
Values (p = .14) dropped to insignificance.
A third major finding refers to the sole determination of General Ecological Behavior by Ecological Behavior Intention. Behavioral intentions predicted up to 94%
of the reliable variance of behavior. However, it is worth
noting that this estimate (P = .97) was non-significant
due to the amount of unreliable variance. Obviously,
students' behavior remained, regardless of their intentions, to some extent unpredictable. This finding is presumably related to difficulties in estimating students'
GEB scores (see below). Note, however, that it is not related to the GEB measure's scale qualities and, thus, its
usefulness (e. g., Kaiser & Wilson, in press).
Two limitations of Study 2 deserve mention. The
first relates to the influence of the California students'
readiness to adopt social expectations. Because ques-
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tionnaire data are sensitive to social desirability effects,
such effects have to be controlled. All measures of interest (i. e., Environmental Knowledge, Environmental Values, Responsibility Feelings, Ecological Behavior Intention, but most of all, General Ecological Behavior) were
significantly affected by Social Desirability (R2 max. =
8.4%). These findings suggest that California students
were more inclined than more mature Swiss' adults to
provide data that they expected they should produce.
Although relevant, these results do not throw into question the validity of the reported findings, given that 94%
(50% without correction for measurement error attenuation) of the variance of General Ecological Behavior
could be explained by Ecological Behavior Intention.
However, they reveal another source that contributed to
the error variance, such that even an apparently impressive relation like the one between Ecological Behavior
Intention and General Ecological Behavior (p = .97) was
statistically non-significant. The second limitation of the
present study involves the poor General Ecological Behavior estimates for a considerable proportion (N = 175)
of the original student sample (N = 488) and the resulting
preliminary exclusion of these participants from the
study.
As inaccurate General Ecological Behavior estimates could be related to the unsettled life circumstances of these fairly young participants, one might expect
the knowledge, values, intentions, and responsibility
feelings of these students to also be unsettled. This claim
refers to a general increase in unpredictability (i. e., an
increase in error) with the inclusion of the other 175, a
proposition that can be tested. The fit statistics for the
whole model (see, e. g., Figure 3) got worse when the
whole sample was included: N = 488; %2 = 56.27, df = 21,
p < .001, NNFI = .96, RMSEA = .059. Hence, this decrease
in fit supports the proposition that approximately one
third of our student sample appeared to be unsettled
regarding the interrelationship between knowledge,
values, responsibility feelings, behavior intentions, and
ecological behavior. This finding provides a rationale for
the exclusion of the 175 unsettled participants. However,
note that the %2 statistic is affected by sample size, which
increases from N = 313 to N = 488, a fact that can be held
at least partially accountable for the decrease in the model fit. Note also that the model fit indicator, which is independent of sample size (i. e., NNFI), decreased by only 3%, suggesting that the model still fits quite well (i. e.,
96%). Thus, this additional finding supports, on the one
hand, our precautionary measure of excluding the 175
unsettled participants. On the other hand, the model
fit for the whole sample (N = 488) largely credits the
European Psychologist, Vol. 4, No. 2, June 1999, pp. 59-74
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findings yielded by the smaller sample (N = 313) of
California students.

General Discussion
Environmental attitude theories grounded in a rationalchoice perspective must be located within the realm of
conventionality, and so do not consider moral norms.
Not surprisingly, such theories do not sufficiently explain both ecological behavioral intentions and behavior
if at least some people perceive ecological behavior as a
moral behavior. This is not to say that conventional social influences are not effective in the ecological domain
(e. g., Hornik, Cherian, Madansky, & Narayana, 1995;
Schultz et al., 1995), but rather that conventional social
norms are only part of the story. Based on an attitude
approach proposed as the least common denominator of
most environmental attitude models (Kaiser et al., in
press), an expanded rational-choice model was proposed (Figure 1), in which feelings of personal responsibility toward the environment were used to extend the
theory's explanatory part into the moral domain. Contrary to an international comparison study which found
solely culturally specific results (Levy-Leboyer et al.,
1996), the two studies presented here support the generalizability of the proposed attitude model across different countries.
Although improved (by including Responsibility
Feelings) to 45%-50%, the proportion of explained variance of Ecological Behavior Intention was not yet fully
satisfactory. Two additional types of measures appear
worth considering. One involves including alternative
predictors into an even more extended attitude model.
For example, environmental affect is a concept, widely
used in the environmental attitude domain (e. g., Maloney & Ward, 1973), that we have not yet included. Perceived control, which transforms the theory of reasoned
action into the theory of planned behavior (Madden et
al., 1992), would be another candidate. A second type of
extension would involve using the appropriate measures suggested by the theory of reasoned action (Ajzen
& Fishbein, 1980). Given that neither attitude toward
ecological behavior nor subjective norms regarding ecological behavior are used as predictors of ecological behavior intentions, the amount of explained variance of
ecological behavior intentions could well increase if
these more behavior-proximal measures were considered. They represent the theory of reasoned action and
its rational-choice scope more accurately than environEuropean Psychologist, Vol. 4, No. 2, June 1999, pp. 59-74
© 1999 Hogrefe & Huber Publishers

mental knowledge and values as assessed in the present
studies.
Room for improvement regarding the presented
findings might also be seen in the variations of the measures used in both studies. Although all but one (i. e.,
Responsibility Feelings) of the measures used vary between the two studies, they remain fairly stable (Table
1). Of course, one can insist that since these measures
were not identical, they did not measure exactly the
same thing. Yet measurement variation can also be regarded as an advantage. Given that ideas (e. g., intelligence) rather than measurement procedures (e. g., IQ
tests) define concepts, then measurement variations (a)
allow us to generalize concepts beyond measurement
procedures and across different groups of people and,
thus (b) leave concepts open for differential operational
definitions. Note, for example, some of the items excluded from Study 2 for having insufficient factor loadings
(see Table 1): Item 3, on the interdependence of living
things, loaded on the Environmental Knowledge scale
for the Swiss sample, but not for the US college students;
this may be due to the universal quantifier "all," which
American students are often taught to view with suspicion in objective testing situations. Even more striking
are items excluded from the Ecological Behavior Intention scale for the US participants (Items 3, 8, and 11 in
Table 1). Swiss drivers quite often turn off their engines
at red lights (see Item 8) to reduce pollutants; in the US,
turning off one's engine is both a rarity and seems to be
done more for fuel-consumption purposes and / o r if one
is in a traffic jam on the freeway. Items 3 and 11 refer to
lifestyle differences among Swiss adults and American
college students: As Americans face huge distances and
poorly developed train service, it becomes much more
difficult for them to travel without airplanes (see Item
11). It may not only be a matter of nationality; for example, speeding on freeways may be more tempting for
younger than for older adults (see Item 3).
In sum, the extended environmental attitude framework proposed here appears promising, given that it
held for both Swiss adults and California college students. Forty-five to 50% of the ecological behavior intentions, which, in turn, predicted 76%-94% of one's ecological behavior, could be explained by environmental
knowledge, environmental values, and feelings of responsibility toward the environment. Although the
model was of general utility, it is also understandable
that some differential effects could be found by looking
across different groups of people. While for some people
conventional social norms and considerations may
readily manifest themselves in ecological behavior

71

Florian G. Kaiser et al.
responsible behaviors. Journal of Public Policy & Marketing, 11,
(Hornik et al., 1995; Schultz et al., 1995), moral social
79-89.
norms and reasons may drive the behavior of others
(Howe et al., 1996; Kahn & Friedman, 1995). Such differ- Biel, A., & Garling, T. (1995). The role of uncertainty in resource
dilemmas. Journal of Environmental Psychology, 15, 221-233.
ential effects need to be considered if we are to effectiveCrowne, D.P., & Marlowe, D. (1960). A new scale of social desirly modify ecological behavior.
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