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Abstract

This paper establishes environmental attitudé -- the most
often used construct in environmental psychology -- as a
powerful predictor of ecologicai behavior. Past studies failed
in this enterprise because the& did not consider three
shortcomings that limit the predictive bower of environmental
attitude concepts: (a) the lack of a unified cohcept'of
attitude, (b) the lack ofbmeasurement correspondence between
attitude and behavior on a general level, and‘(c) the lack of
consideratioh of behavior constraint’s beyond people'é control.
Based on Ajzen's theory of planned behavior, the present study
‘uses a uhified concept of attitude and a probabilistic
measurement approach to overcome these shortcomings.
'Questioﬁnaire data from members of two ideologically differeht
SWiss tggnsportation associations are used.

This study confirms three meésures as orthogonal dimensions
by means of factor analysis: (1) general Enviroﬁmental
Knowledge, (2) general Environmental Values,-énd (3) general
Ecological BehaQior Intenfion. One other measure, General
Ecological ﬁehaviof, is established as a Rasch—écale'that
assesses behavior by considering the tendency fo behave
ecologically and the difficulties»in carrying out the
behaviors, both of which, in turn,‘depend'on influences beyond
people's actual behavior control. A stfuctﬁral equation model
was.uséd'to confirm the proposed m&del: Environmental
Knowledge and Environmental Values explain 40% of the variance

of Ecological Behavior Intention which, in turn, predicts 75%

of the variance of General Ecological Behavior.



Environmental Attitude and Ecological Eehaviorl

Global.environmental problems sf shrinking natural
resources, pollution, and population growth challenge the ways
people live. As with many other disciplines, psychology
sttempts ts develop human societies less exploitive in their
use of earth's natural resources (cf. Stern, 1992aj; Kruse,
.1995) . Because psychologists refer to individual behavior
rather than to behavior of whole societies they-ask questions
such as, What determines an individual's.ecological behavior
(i.e., "actions which contribute towards environmental
preservation and/or conservation," Axelrodv&'Lehman, i993,

. p.153)? Or, How caﬁ.behavior be changéd in a more ecolsgical
direction? In answering these questions, envirbnmental
attitude is considered ohe of the most promising concepts
(Newhouse, 1990). In fact, alﬁqst two thirds of all
environmental bsychologicél publications include environmental
attitﬁde in one way oOr another.2 Not surprisingly, the
relation between environmental attitude and ecological
behavior is well—explored.3 However, the relation appears to
be at bestvmodefate across different studies (e.g.,.Hinés,
Hungerford, & Tomera 1986/87). This lack of a stronger
correlation occasionally resglts in rather pessimistic views
of ths usefulness of environmental attitude as a bredictor ofi
ecological behavior4 (Stsrn, .1978; Lloyd, 1980).‘

The present paper proposes three reasons -- one theofetical
and two methodological -- that affect the predictive power of
environmental attitude-concepts. From a theoretical point of
view, thers are at least three main research traditions that

use quite different attitude concepts. The differences confuse



the comparison of reséarch results in the.ecological domain.
The two methodological flaws that affect any attitude-behavior
relation, also affect the environmental éttitgde and
ecological behavior relation. These two flaws arevthe.lack of
measurement correspondence and the lacklof Consideration of
situational.influences.on algiven behavior. Meaéurement
correspohdenée refers to measurement of attitude and behavior
oh the same level of specificity (see e.g.,,AjZen & Fishbein,
1977). Because of‘the multitude‘of_sitﬁational influences, ﬁhe_
level of specificity should be rather geﬁeral. Situational
influenées refer to constrainté and facilities on behavior
beyond people's control (see e.g.}_Ajzen & Madden,‘l986).
Inclusions of such behavior influences are seen as
-particularly important in the ecologiéal domain_(Hinés et al.,
1986/87; Granzin & 01sen, 1991; Vining & Ebreo, 1992; Stern,
1992b; Foppa, Tanner, Jaeggi, & Arnold, 1995; Guagnano et. al.,
1995). Such influences are usually considered either as
moderator effects on the relation between environmeﬁtal
attitude and ecological behavior or as direct influences on
ecological behavior. Both approaches require a rather
arbitrafy selection’ofvpossible influenceé.

The présent paper promotes the theory of planned behavior
kAjzen, 1985, 1991; Schifter & Ajzén, 1985; Ajzen & Madden ,
1986) as-an overall theoretical‘framework‘in the ecological
domain. Moreover, both of the methodological shortcomings can
bé overcome by ﬁsing a.probabilistic‘measurement approéch for

Q

the assessment of ecological behavior.



Three Environmental Attitude Approaches .and Ecologiéal
| Behavior v |
In éssenCe? two types of environmental attitude® are used to
predict ecological behavior:j(a)Aattitudes toward the
environment, and (b) attitudes toward ecologicai béhaﬁior
(Hines et al., 1986/87; the same is propqsed for énergy
conservation by Olsen, 1981). Either the objeét of one's
“attitude is the natural environmept itself or some aspects of
it (e.g., air quality) or the attitude objectlis ecologiéal
béhavior (e;g., recycling, political activiém). Environmenﬁal
attitude toward ecological behavior référs to the Fishbein and
Ajzen‘tfadition of attitude research that will be .described in
more detail late?..Only a.minority of the studies (approx. 20%
of the studies accordiqg to Hines et al., 1986/87) that relaté
en&ironmental aftitude with ecological behavior refef to the
framework of the thebry of reasoned action (e.g., Ajzen &
Fishbein, 1972) and its developed version the'ﬁheory of
planned behavior (e.g., Ajzen & Madden,il986). In contrast,

attitude toward the environment cpmmonly'réfers to
environmental concern (Vining & Ebreo, 1992); Environmental
concern is used either as a multiple_or single component
approach (Fuhrer, 1995) and covers either environment in
general or some particuiar aspects of environment. |

If attitude toward environment refers to a multiple
component approach, the distinction between cognitive,
afféCtive, and intentional components of attitude (propoéed by
Résenberg & Hovland, 1960) is usually made. This research =

tradition. of environmental attitudes can be traced back to two

studies by Maloney and colleagues (Maloney & Ward, 1973;



Maloney, Ward, & Braucht, 1975). An Affect scale measures the
affective component, factual Knowleage ébout ;hé envirqnment
measures the qogﬁitive aspects, and Verbal Commitment ﬁeasures
the behavior-intention component of environmental attitude -
(Smythe & Brook, 1980). A.fourth scale measures Ecological
Behavior.6 |

Originally, all three enviroﬁmental'attitude components --
~affect, knowledge (i.e., cogni;ion), and intention -- were
used in parallel to predict ecological‘behavior. Recent
versions of this approach vary: some propose the affect
component as the single indicator of environmental attitude
(Langheine & Lehmann, 1986; Newhouse, 1996), others abandon
ecological behavior intentionw(Dispoto, 1977), while a third
group uses the ecolbgical behavior intention component as the
single indicator of environmental atfitude (Schahn & Hdlzer,
1990a, 1990b; Auhagen & Neuberger, 1994). |

’ Moreo&er, instead of using these environmental attitude
components in parallel, some approaches use the cOncebts
(knowledge, affect, and inténtion) in a more sequentia; way to
predict eithef environmental attitude or ecological behavior
(Geller, 1981; Diekmann & Franzen, 1995; Grob, 1595). |
Consequéntly, environmentai attitude‘is, occasionally,
measured independently from its cognitive, affective, and
intentional components. Hence; one's attitude toward thel'
environment can become a single combonent’measure (Arbuthnot,
1977; Van der Pligt, 1985; Oskamp et ai., 1991; Lansana, 1992;
Derksen & Gartell, 1993;‘Gamba & Oskamp, 1994). If attitude
.towara the environment refers to a single component apprpach,

this attitude can be predicted by knowleddge, affect, and =



intention as already mentioned. Occasionally, howevef,
environmental attitude is'measured by knowledge, affect, and
intention items (Sia, Hungerford, & Tomeré, 1985/86; Axelrod &
Lehman, 1993; Berger &_Corbin, 19925,

The New Environmental_Paradigm (Nﬁé), whichris the third and -
most recently developed tradition of environmental attitude
research (e;gf, Dunlap & Van Liere, 1978; Stérn et al., 1993;
Scott & Wiilits,.l994), is an alternative, single component
measure of environmental attitude. Some question its
unidimensionality and use it instead as a multiple component

measure consisting of dimensions such as Balance of Nature,

Limits.of Growth, and Humans oﬁer Nature (cf. Vinihg & Ebreo,
1992)..Because proponents of this tradition regard one's moral
values as the core concept of environmental attitude (e.g.,
Stern et al., 1993) it may be argued that NEP represents a
éhift toward a more evaluative conception of attitude (see
Schahn & ﬁolzer, 1990a;'or cf. Duﬁlap & Van Liere, 1978; such
a shift can be seen in other attitude concepts as well: e.d.,
Vérhallen'& Van Raaij, 1981; Van Liere &vDunlap, 1981;
Leonard-Barton, 1981; Axelrod & Léhman, 1993)°. This
interpretation is additionally supported by the fact that NEP
findings barely match those fegarding the relation between
environmental attitude and ecological behavior. In short, the
strength of the felation between the NEP and ecological
behavior ranges. from non;existent (Smith et al., 1994) to weak
{Dunlap & Van Liere, 1978; Scott & Willits, 1994) . Conversely,
‘environmental attitude and ecological behaﬁior appear to be at’

least moderately related (Hines et al., 1986/87).



Because the empirical findingé_of the field Will be
presented in regard fo a general tHeoretical framework, the
félloﬁing section introduces the theory of planned behavior as
this frame. The proposed frame encompésses most aspeéts of the
three formerly mentioﬁed attitude concepts.

A General Framework: The Theory of Planned Behavior

In the theory of reasoned action (e.g., Ajzen & Fishbein,
;1972) and its developed Vefsion, the theory of planned
behavior (e.g., Ajzen, 1985), behavior intention to perform
the behavior in question is the immediate antecedent of overt
behavior. Intention, in turn, is seen as a function of one's
attitude toward performing a pafticular act and one's
subjective norms (i.e., the perception of the.expectations of
relevant others). Because atpitude'includes not just the
" evaluation of a certain outcome but also the estimation of the
likelihood of thié outcome, salient information or factual
knowlédge is a necessary precondition for any attitude
(Stutzman & Green, 1982) .7 As subjective norms refer to the

o

strength of normative beliefs and the motivation to comply

with these beliefs, social and moral values (i.e., what one
should do from a normative stance, social expectations as. well
as moral principles)'can be considered as an approximation of

one's subjective norms.

Insert Figure 1

In Figure 1, the theory of reasoned action is presented
graphically. The theory of planned behavior extends the theory

of reasoned action by its’ inclusion of influences on behavior:

beyond people's control. If these influences are measured by



means of the perception of one's control, two assumptions have
to be made: (a) The predicted behavior mus§ be, at least
lpartiélly, beyond volitional control and (b) perception.of
control must reflect acfual control upon behavior with some
accuracy‘(AjZen & Madden, 1986). Wﬁile the latter assumption
has to be seen as a possibie flaw of the planned behavior
approach, the formerlassumptioh is often claimed in the
ecblogical aomain. . N )

vEcological behavior appears‘to be suscepﬁible to a wide
range of influences beypnd one's control (Hines et al.,
1986/87). Outside temperature (Olsen, 1981) and home
éharécteristics (Verhallen & Van Raaij, 1981), for instance,
affect energy cons;mption; cost of water affects water
. conservation (Moore et.al;, 1994) ; and the number of people in
a g;yen houséhold (Gamba'& Oskamp,.l994), house ownership
(LanSané, 1992), storage space (Williams, 1991) and type of
residence (Oskamp et al., 1991) éffect'recycling behavior;:
Examples of Cbmmunity or neigborhood-related influences,
include political measures that support.public fransportation
systems that provide an alternative to comﬁuting by
automobiles,'or political measureé that facilitate recycling,
or farce people. to pay for garbage disposal, which further
_reduces.waste generation and promotes recycling. In short,
socio-cultural constraints determine, to some extent, which
écological behavidr is easier to carry out and which is
hardér.

As a Consequehce, people appear to behave inconsistently,
sinée even someone whb claims to bé ecologically oriented may

‘behave ecologically in one domain, and unecologically in

10
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another (cf. Oskamp et al., 1991; Vining & Ebreo, 1992;

Pickett, Kangun, & Grove, 1993; Scott & Willits, i994). Thus,
not surprisihgly, the theory of planned behavior, which .
includes behavior constraints beyond Vqlitional_control, has
to be Qonsidered especially useful in predicting ecoldgical
behavior. Because the theory-of reésoned éction does not
include such constraints, previous fesearch may have been
affected by-négleéting socio-cultural constraints. (cf.
Stutzman & Green, 1982). However, selection of possible socio-

‘cultural constraints remains a challenging problem; possible

ways of meeting this challenge are discussed later.

Environmental Attitude, Factual Knowleddge, Values, Intention

~and Ecological Behavior

To include all three attitude concepts (i.e., attitudes
toward the environment, the New Environmental Paradigm, and-
attitudés toWafd ecologiéal.behavior) in one genéral.framéwork
(i.e., the theory of planned behavior), this framework has to
consist of at least three cbmpénents: factual”knowledge about
the environment, social and moral values regarding
environment, and ecological behavibr’intention. The thebry of
planned behavior.(seé Figure 1) proposes thatlattitude
influeﬁces behavior, ﬁediatéd by intention. Factual knowledge
can be seen as a precondition 5f any attitudeland, thus, the
relation between factual knowlédge aﬁé behavior is mediated by
intention as well. Moreover,-subjec;ive norms -- or at leasﬁ
one's values -- are alsolmediated by inténtion, and thereforé
predict behavior indirectly. Given these intefrelations,
research findings in the ecological domain fit together quite

well.
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Attitude effect. If environmental attitude.is assessed by
one single measure regérdless of the.ﬁypé of environmental
at;itude, the usual findings.reveal either a moderate felation
betweén environmental attitude and ecologicai behavior (Weigel

ét al., 1974; Hines et al., 1986/87; Langeheine & Lehmann,
1986; Smith et al., 1994; Axelrod & Lehman, 1993) or a weak
relation (MCGuinness et al., 1977; Sia et al., 1985/86;
Williams, 1991; Berger & Corbin, 1992; Moore~et al., 1994;
Barker, Fong, Grossmén, Quin, & Reid, 1994; Diékmahn-&
FranZen,.1995; Grob, 1995). However, at least five studies
réport no such relation at all'(Arbuthnot, 1977; Van de; 
Pligt, 1985; Oskamp_et al.,.1991; Lansana, 1992; Gamba &
Oskamp, 1994) and one study yiélds,a_strong association -
" between environmental attitude and ecological behavior (Lynne
& Rola, 1988). If environmental attitude refers to componenﬁs[
as for instance, environmental knowledge, environmental
Values,land ecdlogical behavior intention,.the following
fiédings are reported.

Knowledge effect. Given that factual knowledge about the

environment is anpreéondition<of one's environmental

attitude, 8 this knowledge should not be related with
ecological behavior strongly because its influence is mediated
both by environmental attitude and ecologiéal behavior
intention. Hence, it is not surprising that-several studies
found either no relations between factual environmental
knowiedge and ecological behavior (Maloﬁey &-Ward,,l973;

- Maloney et al., 1975; Amelang et al., 1977; Schahn & Holzer,
1990a, 1990b) or at best m@derate relations (Dispoto, 1977;

Arbuthnot, 1977; Smythe & Brook, 1980; Stutzman & Green, 1982;

12



Hines et al., 1986/87; Oskamp et al., 1991). When this
relation appears to be stronger; it is knowledoe about an
ecological behavior (i.e. knowledge about what and how
something can be done) rather than factual knowledge about the
énvironment that is related to ecological behavior (e.g.,
Levenson, 1974; Sia et al., 1985/86; Smith-Sebasto & Fortner,

1994).

Value effect. As proposed by the theory of planned behavior,
one's subjective norms (Olsen, 1981; Midden & Ritsema, 1983;
Kantola et al., 1983) and normative beliefs regarding
<environment kMCGuinness et al., 1977; Stutzman & Greén, 1982)
affect nis or her intenfion to behave ecologically. However,
this effect ranges from rather weak (Midden &’Ritseﬁa,.l983)
to fairly large (McGuinness ét_al., 1977) . Furthermore, ohis
relation decreases if eoological-behavior instead of
ecological behavior intention is considered (McGuinness et
ai., 1977; Vining & Ebreo, 1992), preéumably indicating: the
mediating effect of ecological behavior inﬁention. One's
environmental values, pfoposed as an approximation of
subjective norms regarding environment (cf. Olsen, 1981},
parallel these findings: Environmental values are related to
their'ecoiogical behavior intention (Dunlab & Van Liere, 1978;
Van Liere & Dunlap, 1981; Axelrod, 1994); and if‘environmental
values are related to ecological.behavior (Dunlap & Van Liere,
1978; Van Liere & Dunlap, 1981; Verhallen &'Van Raaij, 1981;
Stern et al., 1993; Grob, 1995) tney are presumably mediated
by'a.third_variable. This third variable could be

inconvenience attitude (McCarty & Shrum, 1994), however,

13
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according to the theory of planned behavior, it is ecological

behavior intention.

Intention effect. The most striking effect usually found is
between ecological behavior intention énd ecological behaviér.
Ecological behaviof intentibn is strongly related to
ecologicél behavior (Malohey & Ward, i973; Maloney et ai.,
1955; Schahn & Holzer, 1990a, 199Qb; Lansané, 1992; Auhagen & .
Neuberger, 1994) or at worst moderately related (Smythe &
Brook, 1980; Stutzman & Green, 1982; Hines ét al., 1986/87;
ﬁoore ét'al., 1994; ‘Diekmann & Franzen, 1995). Unfortunately,
there are some types of ecological behavior with which no such
relation is found kAuhagen & Neuberger, 1994; Fuhrer &
Wolfing, in presé).and at least two studies in which the
relation between ecological behavior intention. and ecoldgical
behavior appears to be small (McGuinness et ai.,‘1977; Van
Liere & Dunlap, 1981). Note that it is not.uncémmon in tﬁe
ecological domain that one type of eéologicalnbehévior is
affected by either environmental attitude, environmental
knowledgé, environmental values, or ecological-behavior
intention while others are not (e.g., Langeheiﬁé & Lehmann,
1986; .Berger & Corbin, 1992). One recomﬁendation for dealing
with this sort of finding refers to measurement
‘ correspondenée/ whiéh means measuring related concepts on the
same level Qf specificity. Specific environmental attitude
measures are better predicﬁors4of specific rather than general
ecological behﬁvior measures (Weigel et al., 1974; McGuinness
et al., 1977; Van der Pligt, 1985; Smith et al., 1994).
However,. épécific measures appear to be more strongly.affected
by situational influences than general ones,vwhich,.in turn,

»
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makes findings from different domains hardly comparable. This
‘has some important methodological implications and
consequences for the ecologiéal.démaih. |
Methodological Considerations
Twolthings have to be considered when dealing with the
relation between envirénmental attitude.and ecological
behavior: Measurement correspondence and behavior influéﬁces

beyond people's control.

Measurement Corrésbondence: General Attitude and General

Behavior

vThe,péssible”lack of measurement correspondence between
environmental attitude and ecological behavior is well
4recognized (e.g., Weigel et al., 1974; Newhouse, 1990; Vining
& Ebreo, 1992; Stern, 1992b; Axelrod & Lehman, 1993) and does.
not need much further explication. It‘can be summarized as
follows: If 6ne's environmental attitude is assessed
generally, “the_behavioral criterion should‘be equally general
or ;omprehensive" (Weigel et al., 1974, p.728). Note, however,
that highly specific rather than general measures of
ecological behavior -- even though corfesponding with
environmental attitude -- aré'occasionally refused as a
solution bécause they are highly suscéptible to situational

influences beyond people's control (e.g., Granzin & Olsen,

/

1991; Pickett et al., 1993). As specific measures appear to be

'affected eésier than'general measures,-genefal environmental
attitude measures are proposed as better prédictors of
comprehensive ecological behavior criteria (Newhouse, 1990).
Even though some data apparently confirm this notion by strong

relations between general environmental attitude and general

15
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ecological behavior measures (Lynhe & Rola, 1988; Axelrod &

Lehman, 1993) others do not (McGuinness et al.; 1977; Van
Liere & Dunlap, 1981; Befger.& Corbin, 1992;’Scott & Willies,
1994; Smith et al., 1994; Diekmann &'Franzeﬁ, 1995; Grob,
1995)..These puzzling'findings'concerning the relation between
geheral'environmentel attitude and general ecological behavior
may also be due to. measurement problems relaeed to general-
ecological behevior measures (for a discussion‘see.Kaiser, in
press’. Occasionally, such a general measure is questioned in
principle (cf. Lloyd, 1980; Oskamp et al., 1991). However,
there is at ieast one general measurement appfoach that
iﬁéludes a broad range of different behaviors, which rules out
situational influences beyona people's control (see Kaiser, in
press). The neXt seetion discueses three diffefent apbroaches

to how situational influences can be considered including this'

general ecological behavior measure.

Consideration‘of Influences Bevond_PeODle's Control

As previously stated, the relation between environmental
attitude ana ecological behaQior.may be affected by influences
beyond people's volitionai cohtrol. Thus, situational factors
".. such as economic constraints,'social pfessuree end
opportunities to choose different aceions .." {Hines et al.,
1986/87, p.7) may interfere with one's attitude. For inStanee(
recycling opportunities'affedt-the amount of recycling
behavior (Williams,<l99l; Vining & Ebree, 1992; Guagnano et .
al., 1995). Such situational influences can be considered in
at lease threeldifferent ways. First, perceived control -

proposed byvAjzen and Madden (1986) as an indicator of actual

control -- can be used as a predictor of ecological behavior.

16



Second, moderators of the relation between environméntal
attitude'and ecological behavior may be scrutinized. Because
moderators.represent conditional aspects of a given relation,
non-volitional behavior constraints that affect such a
relation can be chosen as moderators (e.g., residential area,
" season) . Third, an ecological behavior measure ——-establiéhed
as a Rasch-scale -- that:quahtifies ecological behavior

difficulties can be used as the outcome measure.

‘Perceived control. In the ecological domain, different
concepts of perceived control (Levenson, 1974; Berger &

Corbin, 1992; Auhagen & Neuberger, 1994; Kals & Montada, 1994;

Grob, 1995) are used, for instance, internal locus of control

(Arbuthnot, 1977; Sherman et al., 1981; Huebner & Lipsey,
1981; Hines et al., 1986/87; Sia et al., 1985/86; Oskamp- et
al., 1991; Gamba & Oskamp, 1994; Smifh—Sebasto & Fortner, |
1994), self efficacy (Kantola et al., 1983; Axelrod & Lehman,
1993), and feelings of poWerlessness'(Busch—Rossnagél &
Weigel, 1984). None of them, however, indicates people's
actual control (as proposed by Ajzen & Madden; 1986)..Rather,'
they repreéent different predictors of either ecological
behavior'(Levénson; 1974; Arbuthnot, 1977; Busch-Rossnagel &
Weigel,‘1984; Hines et al., 1986/87}'Oskamp ét al., 1991;
Axelrod & Lehman,'l993; Smith-Sebasto &‘Fortnef, 1994; Auhagen
& Neﬁberger, 1994; Camba'&VOskamp,,l994; Sia et al.,.1985/867
Grob, 1995) or ecological behavior iﬁtention (Sherman et al.,
i981; Hﬁebner & Lipsey, 1981; Kantola et al., 1983; Kals &
Mohtada, 1994) . Occasionally, perceived control concepts are
used as moderators of the environmental attitude-ecological

behavior relation (Berger & Corbin, 1992). Unfortunately, the

17
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relation between perceived. control and ecoibgical behévior is
inconsistent and ranges from slightly negative (Grob, 1995) to
ﬁon—existent (Oskamp et al.,. 1991; Gamba & Oskamp, 1994) to

- very positive (Auhagen & Neuberger, 1994); Besidés this
inconsistency, the assumbtion that one's perceived control
reflects actual control over a certain behavior.appears, |

without any control of its éccuracy, problematic. .

Moderators. A selection of moderators used that affect the

environmentgl attitude—ecological behavior relation includes
gender (Schahn & Holzer, 1990a, .19908), socio-economic status
(Midden & Ritsema, 1983), mode of behavior assessment (Hinés
et al., 1986787), group membership (environmentalists vs. non-
environmentalists: Hines et al.; 1986/87), iqcome (Lynne &
Rola,‘1988)h access to recycling programs (Derksen & Gartell,
1993), season (Becker et al., 1981), and nationality (Meseke,

1994). All these moderators represent different sorts of non-

volitional behavior constraints. Usually, questions concerning

their scope remain-.unanswered: Do they affect all or just a
few ecological behaviors? Alternative moderators, for
instance, knowledge (used as a moderator of the ecological
behavior intention;ecological behavior relapion in Schahn &
Holzer, 1990a, 1990Db), perceived control (Bgrger & Corbin,
1992), or environmental attitude.strength (Smith et al.,
1994), cannot be seen as mere situational constraints but

rather represent modifications of the environmental attitude

model .
Because moderator effects -- indicating situational
influences -- are either difficult to explain or they demand

further theoretical clarification, they raise usually more
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questions than they answer and, hence, remain somewhat
problématic. Moreover; the arbitrariness of their selection
presumably affects empirical findings as well. For instance,
each etudy uses some moderatofs while others are neglected.

A General Ecological Behavior measure. As a probability of a
_ behavior considers influeéences beyoﬁd people's actual control(
an accurate measure of ecological behavior is actually a. i
probability that one carries out the specific behavior rather \
than anything else. Whether someone. commutes on a given
morning or not mey depend oh several factors beyond’his or her
control, for instance, weather, traffic, and availability of
an automobile. Moreover, all sorts of influences beyond
people's control affect different behaviors in a way that make
them varyingly difficult to carry out. Hence, some behaviors
seem to be easier to carry out than others. For example,
recycling is easy to carry out when reeycling bins ere readily
accessible. Therefore( influenees beyond people'elcontrol have
to be considered in two different ways by esﬁimating.the
probability (i.e., one's tendency) of behaving ecologically,
as Qell as the probability of anyone carrying out a certain
behavior (i.e., behavior difficulty).

The General Ecological Behavior (GEB) scaie assesses'genefal
ecological behavior by considering 38 different ecological
behaviors, for example{ using an oven-cleaning epray to clean
an'oveh. Each of these behaviors has a given difficulty to be
carried out, which, in turn, represents an estimate of all the
eonstreints beyend_people's control. The easier a behavior is
to carry out the less constraints have to. be assumed. This

behavior difficulty is estimated for each behavior by
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_Cénsidering the_nﬁmber‘of people who behave correspondingly

(i.e:; the probability that anyone will.behave that way
regardless of his -or her tendency to behave ecologicélly).;'
One's tendency to béhave ecologically is estimated by '
considering the number of ecological beﬁaviors he or éhe

carried out (i.e., the probability that somebody will behave

_ecologically given that behaviors differ in difficulties).

Because a measure of one's ecological behavior considers the

tendency to behave ecologically as well as behavior

difficﬁlties, people are free -- to a certain extent -- to

behave inconsistently across different ecological behaviors.

Someone, for instance, who ﬁends to behave ecologically on a
very high level across different behaviors; may fail Eo ‘
recycle newspapers, even though this behavior is easy to carry
out. In’'contrast, someone who usually behayves very
unecologically may -- for whatever reason -- not drive an
automobile, a behavior that is commonly difficult QQ; té carry

out. And as such inconsistencies result from -- may be

individually -- different socio-cultural constraints beyond

people's actual control, situational influences are

represenﬁed in this behavior.measure in two different ways.
Because both probabilitieg -- behavipr difficulty and behavior
tendency -- allow for Constrainfs beyond people's acfual
control, one's GEB.score appears to'représent a quite useful
estimate of ecological behavior. Moreover, the GEB measure oOf
ecological behaviér is avgeneral rathef_than a specific one

(for more details see Kaiser, in press).

20

19



- Hypotheses

As explained in the previous sectioﬁs, three shortcomings
affect éhe predictive power of enviranental attitude concepts
regarding ecological beha&ior: (a) the lack of .a unified
attitude concept, (b) the lack of measurement corréspondepcé
between attitﬁde and behavior on a general level, ané (c) the
lack of consideratiéné of situational behavior constraints
beyond people's control. The §resent paper proposes to use an
abbreviated version of the theory of planned behavior by.Ajzén
as a unifyingAfraﬁe for environmental attitude coﬁcepts; iﬁ
also uses a probabiliétic measuremeﬂt approach that may
overcome the methodologicai shortcomings.

Environmental kndwledge, environmental values, and
ecological-behavior.inteﬁtion are_suggested as the concéptual
skeleton of the theory ofﬁplanned behavior that encompasses
lthe three most commonly used attitude approaches in'
environmental psychoiogy: attitude toward the environment,
attitude toward ecological behavior,.and the NEP, which
appearé to regard envifonmental values as its core coﬁéept. In
addition, the relation between envirénmental attitude and
ecological behavior shoéuld be considerably strengthened by
adopting a general ecological behavior measure that -assesses
behavior by means of behavior difficulties and behavior
tendencies. This relation between general attitude and general
behavior should remain consistent even across very
" ideologically distinct groups of people. To test the latter,
two known groups with 'different ecologically relevant

ideologies are scrutinized. The present paper explores the

following predictions in further detail:
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1. Environmental knowledge and environmental values are
significant preconditions of ecological behavior
intention (see Figure 1).

2. Ecological behavior intention affects ecological
behavior strongly if both of them are assessed rather
genefally and if the ecoldgical behavior measure
considers situational behavior constraints.

-3..Allirelations among the three environmental attitude
concepts (i.e., environmental knowledge, environmental
values, and ecological behavior intention) and.between
ecological behavior intention ‘and ecqlogical béhavior

. are not moderated by ideology; rather they can be
generalized across ideologically hetérogeneous groups;
Method

Participants and Procedures

'

The present sample was constituted from an initial pool oﬁ'_
3000 members of each of two Swiss transportation associations.

The associations can be differentiated ideologically.  One aims

1

to promote a transportation system that has as little négative

impact on humans and’nature as.possible. The other_repreSents
.primarily automobile driveré' interests. To include ag wide a
range of diversity as possible, the two associaﬁions were -
further stratified by primary language (French, Italian,
German) and type of.residential area (city, suburb, village).
Of all members of both associatidns,-27.4% (1643) were willihg
to participate. This pool was asked to complete three
questioﬁnaires: The first was sent out during December 1993,
and 1371-(83;5%) completed it (Seiler, 1994; Fuhrer, Kaiser,

Seiler, & Maggi, 1995). The targeted participants'of the

D9
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second éuestionnaire were those who had. completed the first
. . a

" questionnaire. The second questionnaire was mailed in May of
1994, and 1189 (86.7%) of ﬁhosé Who completed the first
questionnaire participated in this second study. The present,
thirdvstudyh was undertaken during November 1994, and targeted
only the German speaking subgroup from the first study. Note
that the German speaking subgroﬁp of the firs; and seéond |
studies.numbered'579 (42.2% of the total sample) and 438 :
(36.8%), respectively. After 36 pebple declined further |
paftiéipatidn, 543 (93.8%) of the German épeaking participants
in the first study remained to be surveyed in the.third study.
Of these, 445 (82.0%) returned completed questionnaires.
Participants' (62.5% male) median'age was 45.5 years (m: 46.6,
range: 20 to 82). |

The high'participation rate within the pool can be seen as a
.reSult of self—selection process of more ecologically
concerned participants. Members of the automobile drivers'
' association were less well-represented in the sample (25.8%)
in contrast to members of the associatioh promoting\a more
eéologiéal trgnsportatiqn system_(74.2%). For the purpdse of
tbe present study, it is sufficient thqt'the participants
reflect a wide range of diversity, as for instance, in
'ecol5gical:concern. Any‘sample bias is of minor importance 
because tﬁé geheralizability of the proposed relations will be
scrutinized by statisticél means. \

Measures
The qguestionnaire copsists of a Social Desirability scale; a

General Ecological Behavior measure, and three scales that

represent the environmental attitude related concepts.
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The Social Desirability (S.D.) scale presented by Amelang
and Bartussek (1970) consists of‘32 items grouped in two
subscales, Lying and_Denying.9 Fourteen items contribute to.
the.LyinQ scale (e.g., "I névér claim to know more‘than I

actually do") and 18 items to the Denying scale (e.g., "I have

taken advantage of people in the past"). To be consistent with

the response options for the ecological behavior items, the
original true/false format was changed to -a yes/no format. To
contribute to the Lying sum score, those items had to be
answered yes. To_contribute to the Denying sum score, denying
items had to be answered no. Missing values (N = 109; Q;77%)'
were treated as no responses for the LYing scale and as yes
reéponses for the Denying scale (assuming participants'’

tendency not to lie and to deny).

The General Ecological Behavior (GEB) measure consists of 38

items representing different types of écological behavior
(e.g., "Usually, I do not drive my automobile in the city";
"For shopping, I prefer paper‘bags to plastic ones") and some
non—enViroﬁmental‘prosocial behaviqrs (e.g., "Sometimes I give
- change to panhandlers") as well. A yes/no résponse format for
these items was uéed. Nd responsés to negatively formulated
items were recoded as yes responses and vice versa. Missing
values (N = 80; 0.45%) were handled as no responses in general
(assuming participants’ doubt - represented by.missing values
- aé indicator of hoﬁ behaving alike in genéral). The GEB
measure has been calibrated as ah unidimensionai Rasch-scale
(Kaiser, in press). All GEB items'and_the 32 S.D. items wefre

distributed randomly throughout the questionnaire.
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Twenty-eight items, whiéh were used to establish the three
environmental attitude related scéles during the first study
(cf..Seiler,'l994; Fuhrer et al., 1995; Fuhrer & Wélfing; in

‘press), were reevaluated. Thesé scales are Environmental
Knowlédge éﬁK), Environmental Values (EV), and:Ecological
Behavior Inteﬁtion (EBI). Generally, the content .of all 28
items is related to the topic‘of lelution (seé Table 1). A 5-
\point Likert scale that ranged from agree totally (1) to
disagree (5) was the response format used. All 10 knowledge
items, WhiCh represent ﬁhe EK scale, were distributed_randomly
Ithroughout a total of 24 knowledge items. All 7 value itéms,
which represent - the EV écale, were distributed randoﬁly
throughouf a.total of 13 value items. All 1l intention items
were grouped together in the qUestionpaire.

A principal—faétor analysis (PFA) was performed.tolCOnfirm

the three-factor structure of the first sfudy (Seiler, 1994;

Fuhrer et al., 1995; Fuhrer & Wo6lfing, in press; see Table 1)..

Communality estimates were iteratively derived using the
highest correlation of éach variable with any other variable
as a starting value. The final solution waslvarimax rotated.
Three hundreé and nineﬁy—one participahts remained in the
'analysis;‘fifty—four people were excluded because of missing
values. Twenty-eight items with a'total of 49.1% explainable
Variaﬁce remained in the analysis. The final three-factor
solution accounted-for.74.9% of this femaining variance.
Factor loadings of the vafimax roﬁated final solution_cén be
seen in Table i. Aftér rotation, the explained‘variance is -
attributable to each of ;he three factors as foliows: EK =

31.9%, EV = 24.4%, and EBI = 43.7%. The three factors either
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correlated non-significantly (p > .05) or correlated only
marginally (R2 = 1.2%), though significantly (p < .05): ;(EK4-

EV) = .11, r(EK-EBI) =..08, r(EV-EBI) = .09.

Insert Table 1

°

Internal consistency of the three factors in the solution

was also estimaped by using Cronbach's a.-Standafdized'
Cronbaéh os for.the remaining factors are o (EK) = .84 (N =
418), a(EV) = .73 (N = 425), and O(EBI) = .85 (N = 423)3

For subsequent analyses, scorés'for EK, EV{ EBI were
obtained by taking the mean of the constituent items; Mean
values were Caiéulaﬁed only if participants had answered at -
least half of the items for each factor. Thé correlations
between factor scores and mean values of factors indicate the

latter are useful approximatiOns of the former: r(EK) = .89,

e

r(EV) = .90, ;(EBI) = .95, N = 391. By using mean values
instead of factor scores'(m = 391), data fdr additional
participants could be included in further analyses (N(EK) =
441, "N(EV) = 440, N(EBI) = 442).
Accbrding to the factor loadings of the PFA, each of the"
three environmental attitude related scales EK, EV, and EBI
<"was dividea into two subscales that were used as iﬁpﬁt
variables for the followiﬁg structural equation analyses.
Ordered according to their loadings, the first, the third, th
of three tied for.fifthio, and the ninth items were used to
calculate the EKl mean value (N = 441), whéreas EK2 is
constfucted out of the remaining EK-items (items with the 2nd,
4th,  the third tied for 5th, the 8£h, and the 10th highest

loading; N = 441). EV1 is a mean value based on the items with
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the first, third, fifth,'and the seventh highest loading on

the EV-factor (N = 439), whereas EV2_is composed of the three

remaining EV-items (items with the 2nd, 4th, and the 6th

highest loading; N = 438). EBI1 is composed of six items based

on the items with the first, third, fifth, seventh, one of two-

tied for eighth and the eleventh highest loading on the EBI-
factor (N = 442). EBI2 is a meaﬁ valﬁe out of five items
(items with the 2nd, 4th; 6th, the other tied for 8th, and the
10th highest loading;'m‘= 442) . Mean Values_of.these'subscales
‘were Calqulated.only when responses in at ;éast half of the
’items of a given.subacale wére available.
Statistics

Technical Information

SAS release 6.98 was used for’calculatihg ail basic
stafistics. All structural equation models were assessed by
means of LISRELS8 (Jdreskog &'Sérbbm, 1993) using the Maxiﬁgm
Likeiihodd method. Unless otherwise indicated, covariance
.matrices were used as iﬂput—matrices (see Appendix for a
correlation matrix, variable means (m), and their standard
deviations (SD).

Model Constraints

All subscales, thch were used as measures of laten;
constructs, are -- if possible -- 5alanced according to the
factof loadings of their underlying items (see section
Measﬁfes)L As a conseguence, all subscales intended to measure
the latent constructs, Environmental Knowledge (EK),
Environmental'Values (EV), or Ecological Behavior Intention

- (EBI), were planned to measure with equal reliability. Both

knowledge subscales (EK1 and_EK2)ﬁ for instance, were planned
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to measure EK equally'well, which -means that Fhe parameters

(B-coefficients -- the standardized multiple regression
coefficient -- and measurement errors [ME]) are assumed to be
equal. However, the adjustment to optimal model fit forces the

.negation of three of these six equality constraints as

follows: ME(EKl) * ME(EKZ) ME(EVl) # ME(EV2); B(EBI—EBIl) #* .
B(EBi—EBI2). The remalnlng equallty constraints are: B(EK—EKi)»
= B(EK-EK2); B(EV-EV1) = B(EV—Evz),- ME(EBIl) = ME(EBI2).
Because GEB is measured by only a singlevindicator (GEB Scele)
no measurement error (ME(GEB Scale) = 0) was proposea,
initially (see Figure 2).
| | Resuits

The present findings are reported in three sections.
’Flrstly, constructs were checked for Social De51rab111ty
effects. Secondly, hypotheses 1 and 2 -- ERI‘is a functlon of
EK, and EV, and, in turn, determlnes GEB -- were tested
Thlrdly, hypothes1s 3 -- can hypotheses 1 and 2 be generallzed
even across 1deolog1cally heterogeneous groups -- was
scrutinized. The nnmber of participants -- if not otherwise
indicated -- for all statistical tests below is N = 435.

Social Desirability-Effects

All four measures of interest EK, EV, EBI, and GEB are -- as
a preliminary-testing for Social Desirability-(S.b;) effects
reveals -- just marginally influenced by S.D. All measures

either correlated non-significantly (p > .05; x(S.D.-EV) =

-.01; N = 440) or correlated only marginally -- indicated by
the amount of explained variance (R2) -- even though -
significantly (p.< .05) with S.D.: r(S.D.-EK) = -=13, R2 =

28



1.7%, N = 441; r(S.D.-EBI) = -.13,-R% = 1.7%, N = 442; r(S.D.-
GEB) = -.10, R2 = 1.0%, N = 443.

Environmental Attitude and Ecoloqical.Behavior

Confirmatory teSting of the two hypotheses -- EBI is a
function of EK, and EV, and, 'in turn, determines GEB (see
'Figure‘Z) -- reveals that both can be accepted from an

empirical point of view (x2 = 23.51, df = 14, p = .052,

Goodness-of-Fit-Index (GFI)

.99, Adjusted-Goodness-of-Fit-
Index (AGFI) = .97, Roof—Mean—Square—Residual (RMR) = .014,
Standardized-Root-Mean-Square-Residual (SRMR) = .030). If all
three above mentioned equality constréint; are dfopbed the _
model fits slighﬁly better,(x2 = 18.18, df = 11, p‘= .077, GFI
= .99, AGFI = .97; RMR = .011, SRMR = .021) . A comparison of
all estimates between the two tested models reveals ﬁaximal
fluétuations of corresponding coefficients as follows: the-
difference for B is no more than * ;04, and for ME no more
than = .06. However, the comparison_between the two models --
with and withéﬁt-equélity constraints -- reveals that they do
not differ significantly (Ax2.= 5.33, AAf = 3, p > .05). The
restrictéd model has three_additibnal degrees of ffeédom; this
. increases the possibility for it to be rejected, andISO makes
it even more combelling from a methodological stance.
Nevertheless, Figure 2 preéents the unrestricted_model.-As B-
_ coeffiéients indicate the strength of a given relation between
consfructs and as these relations are directed, arrows are
used to indicate such rglations.in:Figure 2. Pearson
correlation coefficients are indicated by two-sided arrows in

Figure 2.

Insert Figure 2
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Forty percent of the variance of EBI can be explained by the

two determinants EK (B = .47; B = .49 [restricted model]) and

EV (B = .23; B.= .20). These two indicators of EBI themselves

t

correlate-considérabiy with one another (r = .62; r = .61).
Thirty-eight percent of the Véfiance of GEB can be explained
by one single indicator, EBI (B = .61; B = .62)1'H§wever, this
proportion of explained variance incfeases remafkabiy if the

. reliability of‘GEB is considered more'accurately HXGEB—GEB
Scale) = .71; see Kaiéer; in press). Accordingly, the error
variance was to be aséumed as ME(GEB Scale) = .50 instead of
being zero. With such an attenuation for measurement.error 75%
of the variance of GEB can be explained by EBI (B = .87) .

To assess the stability of the presentlfindings; the GEB
reliability estimate was included by using a correlation
instead of a covariance matrix as input-matrix. The number of
participants'fbr both models testeaAbelow is N = 436. Sixteen

1

out of 20 coefficients 6f the final model remained identical

to the ones reported in Figure 2 with one exception: PB(EV-EBI)

= .23 opposed to B(EV-EBI) = .22. The four coefficients that

- differed remarkably are: the two reliability indicators of GEB

[B(GEB-GEB Scale) =..71 instéad‘bleGEB—GEB Scale);= 1.0 and

ME (GEB Scale) = .50 instead of.ME(GEB Scale) = 0], the
estimate for B(EBI-GEB) [P(EBI-GEB) = .87 instead of PB(EBI-
GEB) = .61] ana; consequently, the estimate for‘the'Variénce
of GEB [Variance (GEB) = .25'ihspead of Variance (GEB) = .62j.
Note that -- based on correlation matrices —- the difference
between the two models -- with and without equality
' constraints -- is significant: Ax2 = 16.95, Adf = 3, p < .05.

With three equality constraints the model fits significantly
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less. well (x2 = 34.81, df = 14, p = .002, GFI = .98, AGFI =

.95, RMR = .051, SRMR = .051) than without equality
conStréints (x2 = i7.86, df = 11, p = .085, GFI = .99, AGFI =
.97, RMR = .021, SRMR = .021). | f .
Tfansportation Association as a Moderator
Indicated.by the different participatioﬁ rates of the
members of the two transportaﬁion associations, the present
sample is biased toward more écologiéal'concerned
~ participants. This methodological shortcoming may affect the
generalizabilitf-oflour current concluéions (cf. Hineé et ai.,
1986/87). Therefore, we compared membérs of the auéomobilé
drivers' association_(u = 111) witp members of the associatibn
promoting a more ecological tranéportation system (N = 322).
This‘comparison supports, on the one side, thé |
generaiizability of the formerly mentioned ﬁodel. On the other
side, ‘it points to two moderation effects causéd by the

associlation membership.

Insert Table 2

A model, in which the two association subsamples differed
either in the reliability of theéir EBI ﬁeésures or in both the
Variances of Ek and EV énd the strength of the relation
between EK and EV, supports the proposed theoretical framework
in}principie although the model misfits -- strictly speaking
-- signifiCanﬁly.(xz = 61.45, df = 32, p = .001, GFI =_.é7,
RMR = 102, SRMR = I062;. Seven modifications of the model had

to be included for an acceptable model fit -- although the

Chi-Square statistic still remains significant. These seven

31

“30



31
modifications are listed in Table 2. In both groups, however,
EK and EV still predict EBI which, in turn, determines GEB.

Association membership appears to have two major impacts on

the proposed model. First, four modifications. in Table 2 ---

three reliability indicators of EBI1 and EBI2 [B(EBI—EBIl);

B(EBI-EBI2); ME(EBI2)] and the additional measurement error

correlatioﬁ {r[ME(EBIl)—ME(EBIZ}} for members of the
ecological transportation association -- suggest that for the
automobile driver's interest association the assessment of EBI
is much more accﬁraﬁe than for the ecological transportation
assoéiation. Measurement of EBI in the latter group appears to
be affected by influences'beyond the scobe of the present.

stﬁdy. Second, the other three modifications in Table 2, free

variances for EK ‘and EV as well as the difference in the ~

strength of the reiation between these two constructs point to
differences in the homogeneity of thebﬁwd associations
iﬁVOlved regarding EK and EV.
Discussion

Three propositions were made to unify the three most -
commonly used environmental attiﬁude approaches and to enhanée
the predictive power of environmental attitude in.relationmto
ecological beha&ior. The prbpositions are: (a) an abbreviated
version of the theory of planned behavior (e.g., Ajzen, 1985,
_19915 should be used as'the.theoretical framewofk; (b)
eﬁvironmental attitﬁde concepts as well as ecological behavior
should be measured rather generally; aﬁd~(c) any ecological
behavior measurement approach should assess one's ecoiogical

" behavior by means of behavior difficulties. Behavior

difficulties should be estimated by considering all socio-
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cultural, situational behavior constraints instead of testing

only a few of them by means of -- more or less'arbitrarily
 chosen -- moderator effects (cf. e.g., Hines et al., 1986/87).
Claiming perceived contrdl as an accuréte estimate of people's
actual control (e.g., Ajzen & Madden, 1986), which also
represents situational behavior constraints, remains --
because'suéh a claim is hardly provable.—— problemqtic as
weil; The present results support'all three propositions;
Three concepts, general Environmental Knowiedge/ general
Environmental Values and general Ecdlogical Behavior
Intention, are suggested as the Conceptual skeleton of fhe
theory of planned behavior.'Moreover, theée concepts are the
core of all commonly used attitude, approaches -- attitudes
toward the environment, the New Environmental Paradigm, énd
éttitudes toward ecological behavior -- used to predict
ecologicaI behavior. The first substantive outcome refers to
the notion'ﬁhat Environmental Knowledge and Environmental
Values are significant preconditions of Ecological Behavior
Intention: As 40% of the variance of ﬁcological Behavior
'Intention are'explaihed by Environmental'Knowledge and
Environmental Values such a claim appears tb be sufficiently
' supported. Surprisingly, the strength of both of these
relations‘—— the one betwéén Environmental Knowledge and
: Epological Behavior Intention as well as the one beﬁween
Environmental Values and Ecological Behaviof Intention (see
Figure é) -- are quité comparable to the ones'reported by |
Ajéen and Madden (1986). Although neither of the additional
mediation processes -- the one in which Envi;onmental_

Knowledge is mediated by attitude'toward'ecological behavior
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nor the one in which Environmental Values are mediated by

subjective norms (see Figure 1l). -- is considered in the
present model, Ecological Behavior Intention could be
prédicted rather well. This supports the proposition that
Environmental Knowledge is a quite useful approximation of
attitude, as Qéll_as the proposition that Environmental Values
are a useful approxiﬁation‘ofvéubjective norms. However,
accurate measures of one's attitude toward -ecological behavior
and one's nofmé, presumably, would increase the amount of
explained variance Qf Ecological Béha&ior Intention.

Moreover, alternative predictors of Ecélogical 3ehavior
Inteption might be worth including in a broader frame of
énvironmental attitude than the one presented in thié paper.
One such‘predictor could be environmental affects, anbthér
.could be responsibility toward environment. EnVironmental
affects are crucial concepts in the environmental concern
domain (e.g., Maloney and Ward, i973} Maloney et al., 1975).
Whereas respdnsibili;y toward the environment'nbt only appears
to affect different écologiCal behavior intentions .

. considerably (e.g., Fridgen, 1994; Kals & Becker, 1994; Kals &
'Mpntada, 1994), but it also ‘predicts General;Ecological
Behavior itself (mediated by'one's responsibility judgment
téward the environment, which in turn is moét prominent an
intentionality judgment too; see Kaiser & Shimoda, 1996) .

The second substantive outcome refers to the proposition
that ecological behavior intention predicts ecological
behavior remarkab}y given that both of them are assessed
generally and that the ecological behavior measure considers

behavior constraints beyond.people's control. As socio-
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cultural, situational constraints determine to some extent

which ecological behavior is easier to carry out and which is
harder, two methodological claims are made. The .first is that.
general measures -- in this case behavior intention and
behavior -- are less susceptible to influences beyond beeple's
centrol_which should reSult in a'coneiderably enhanced
strength of the relation between ecological behavior inteneion
and ecological behavior. Unfortunately/ some seudies still
report leSS’than strong relations between general ecological
behavior intention and general ecological behavior (e.g.,
'McGuinness et al., 1977; Diekman & Franzen, 1995?. Such
findings may be due te the general ecological behavior
measurement approach used. The second methodological claim,
thus, is that.a measurement approach, which estimetes
ecological-beha&ior difficulties to assess general ecological
behevior, is better suited than alterhaﬁive'measurement
approaches, which are based on ciassical testing theory
(Kaiser{ in press). Seventy—five percent explained variance oﬁ
General Ecological Behavior by-Ecological Behavior Intention
supperts the above preposition,impressiveiy. |
A.behavior measure, which coﬁsiders.behavior constraints
beyond people's control, allows the disentangling of
psychological and}non—psychologicalll --i.e., soc%o—cuitural,
situational influences -- determinants of ecological behavior.
Such a measure hae two majo?-advantages.
The first is related to the fact that non—psyehological

.influences affect ecological behaViors'dominantly (cf. Stern,
1992b; Guagnano et al., 1995). As a consequence, socio-

cultural influences might cover psychological ones (see e.g.,
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Stutzman & Green/ 1982; Derksen & Gartrell, 1993) or distort
‘comparisons of differept psYchological concepts (éee e.g.,.
Oskamp eﬁ al., 1991; Lanéana, 1992; Moore et al., i994)7 If
all non-psychological, situational influences are controlled,
which can be done by using a-probabiiistic measurement
approacﬁ, psychological concepts_(e.g;, environmental
attitude) can be tested and coﬁpared as predictors of behavior
unbiaéed from non—pSyéhological influences. And as the pfesent
study suggests, théy can become remarkable predictors of
behavior. However, all.other influences, as fof instance,

~ money, weather, public policy, and'so forth have to be

controlled and not just an arbitrary selection of them, which

is usually the case when some non-psychological influences but

not all of ;hem are sérutinized (as moderators or as
~ predictors) . |

The seéond advantage bf the proposed Genefal ECological_
Behavior measure, which assesses behavior difficulties of
different ecological behaviors, can be seen in.its
applicability as an asseésmeht_tool for measures of
communities and societies to affect individual behavior
(Kaiser, in.press). As all non-psychological, éituational
influences together result in a given beha&ior difficulty for
ény single behavior, qhanges in behaViof difficulties can
poin£ out effects of non—psychological measures that promoted
these changes. For ekampié, a community inteﬁds to change

individual recycling behavior by means of a curbside recycling

program. This political effort to reduce the amount of garbage

in the community might, in fact, result in an alteration of
behavior difficulties of different recycling behaviors, as for
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instance, glass, paper, and can recycling. A comparison

~ between the Community and a second community without curbside

-

recycling program or compared to itself before introducing the

program can reveal the effectiveness of the recycling program -

by means of behavior difficulty changes.

Hencé, as béhavior difficulties can vary between communities
or societies, the General Ecological Behavior scale pointé to
behaviors that are_sensitiyé to certain measures. Thus, it can
be used as an assessment tool for environméntal behaviorl |
measures.of communities and sbcietiés. Moreover,'the scale
could'bé'used as a detection tool for effective measures that
might affect ecological behaviors as well. The latﬁer suggests
that measures'that make it easier for people to behaVe‘
ecologically in one community might be effective in another
community as well. And measures that are already empirically
established in one community or society as effective measures

to enhance ecological behaviors can be adopted by other

- communities and societies too, which results in a less

arbitrary and vague adoption process of political measures.
In contrast to findings by Hines and collaborates (1986/87),

the third substantive outcome supports the.notion that the

.relétion between environmental attitude and ecological

behavior remains comparable even .for ideologically

'heterogeneous groups. Given that the participants are rather

numerous, the.model fit indicators are quipe acceptable.
Members of both transportation assoéiations; one that promotes
a transportation system'as ecdloéically séuﬁd as possible and
one ﬁrimarily concerned with automobile driver's interests[

yvield similar relations among the three environmental attitude
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-relatedAconcepts and between Ecological Behavior Intention and
General Eeological Behavior.

Besides all similarities, however,~there are two differences
between the two association groups worth noticing.'Ecological
Behavier Intention measures for members of the ecological
-transportation'association are less reliable than for members
of the automobile driver's interest group. As there are three
times more environmentalists than other participants in the
present study their greater heteregeneity is, however, not
that surprising at all. However, the finding might indieate'as
well that there is a powerful predictor of Ecological Behavior
Intention not'considered yet. Such an aaditional predictor
could be, as already pointea out, either'environmental affects
or reebonsibility ekperience toward the environment. The |
greater heterogeneity ofithe‘ecological transportation
association is also indicated byivariance differences for both
associations in their Environmental Knowledge and -
Environmental Values as well as different interrelations
between Environnental Knewledge and Environmental Valnes in
both groups. Besides differences in numbers, the preeent
research topie, which could not be hidden totally, might.have
resnlted in e bias towerds more ecologically concernea*\
'participants./And as, presumably, most of the ecological
transportation association members already are somewhat
-ecoiogically cencerned snch a bias might'heve affected
primarily members of the automobile driver's intereet group.
Thus, not surprisinglyh this group appears more homogeneous
since we might have got the more ecologically cencerned subset

of the automobile diver's interest group. The strong
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correlation between Environmental Knowledge and Environmental

Values for members of this group gives credit to this notion:
Environmentalxkhowledge and values aré barely distinguishable
- in the aﬁtomobile driver's interest group ahd the values are
environmental ones.

-Occasicnally, guestionnaires reveal the intent of a given
stuay to participants. Hence, a participant's readiheSS‘to
adopt.the researcher}s expectations - although |
unintentionally expreseed by the researcher -- has to be.
controlled. All meeeures of interest, Environmental Knowledgeh
Environmental Values, Ecological Behavibr'Intentioh, and
General Ecological Behavior, are only margrnally influenced hy
readinese to adopt the researchers expectations assessed by a
Social Desirability scale. This findihg supports the notion
that all presented anelyses are at most marginally biased by
readrness to answer in ways they thought we wanted them to
answer, which in turn gives credit to the Validity of the
reported results.

The'present.findings‘remarkably support thelidea of using
the theory of planned behaﬁior.(Ajien, 1985, 1991)vas a
unifying frame for the environmental attitude research.
Moreover, they support a behavior measurement approach that
considers actual behavior control more accprately than by -
measures,of.onefs perceived ccntrol (cf. Ajzeh & Madden,

1986) . The‘prcpoeed measurement approach allowe the -
disentangling of psycholocical and non-psychological
influences.on individual behavior. And as behévior, ecological
or non—ecological, is in general affected by psychological and

influences beyond people's:control, psychological and non-
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'psychological influences have to be disentangled to be tested .

effectively. TQ scrutinize the predictive power of
psychological concepts, as for instance, attitude, the
. proposed behavior measurement approach appearé promising --

' presumably regardless of the domain.
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Footnoteé

1 Environmental and.ecological are technical terms. The
former is‘the psychological index term related to attitude .
while the latter is the oné related to behavior. It is not our
intent to distinguish them beyond this commoﬁ use.

2 p literature review in the PsychInfo database'(l/l/é7
through 8/31/95) reveals a field éf 1361 publicatioﬁs that
~deals with environmental problems in one way or another. The
psychologicai index terms used are: eﬁvironmental.attitgdes (N
= 847); conservation (ecological behavior) (N = 422),
pollution (N = 273), and environmental,éducation'(Q = 32). The
totél number of pﬁblicatiéns km = 1574) is reduced because of
multiple use. of index terms té-ﬂ = 1361. Of these, the .
 majority (62.2%)'réfers to environmental attitude.

3 One third qf all publications of the field deals with
ecological behavior (31%; N = 422). Of these, more fhan one
third (36.3%; N = 153). relates environmental attitude to
ecologicai'behayiof. Note that ‘the présent study is not a
Comprehensive'review of this literature. Therefore, not all of
these'publications-are referred to. Howe&ér, the bresent
selection, we assume, fairly well represents the principle
findings of the environmental attitude and ecological behavior
literature. |

4 ﬁcologiCal behavior in this paper inclﬁdes specific
behaviorsvas wéil’as general behavior indiées. Specific
behaviors ificlude recycling (e.g., ﬂcCarty & Sthm, 1994;
Smith, Haugtvedt, & Petty, 1994; Guagnano,_Stern,‘&'Dietz,
1995), spatial mobility (e.g., Sherman, Perez, & Sherman,

1981; Fuhrer & Wolfing, in press), energy conservation (e.g.,
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Geller, 1981; Midden é Ritsema, 1983; Van der Pligt, 1985),
politiéal action (e.qg., Huebner & Lipsey, 1981; Stern, Dietz,
& Kalof, 1993), consumerism (e.g., Scott & Willits, 1994),
regulatory support behavior (e.g.,‘Befger & Corbin, 1992;
Axelrod, 1994), ecological house keeping (e¥g., Auhagen &
Neuberger, 1994), commitment td envirbnmental organizations
(e.g., Weigel, Vernon, & Tognacci, 1974), ecological farming
(e.g.., LYnne & Rola, 1988; Axelrod, 1994); water conservation
(e.g., Kantola, Syme, & Nesdale, 1983; Moofe, Murphy; &
Watson,'1994), General behavior indices are used, for.
inétance, in Maloney and Ward (1973), Axélrod_and Lehman
(1993), Smith-Sebasto and Fortner (1994), Diekmann and Franzen
(1995), and Grob (1995). |

5 Altérnative attitude concepts not chered-in the present,
paper refer to one's perception of the inconvénience caused by
a given ecological behavior (Beckef, Seligman, Faszio, &
Darley, 1981; McCarty & Shrum, 1994) or to one's.jngmént Qf
the -importance of a given:gcologicél behavior (Karns & Khera,
1983; Oskamp,'Harrington, Edwards, Sherwoéd, Okuda, & Swanson,
1991; McCarty & Shrum, 1994).
| 6 Unfortunately, confirmatory tests of the proposed
instrument kMaloney & Ward, 1973; Malohey et al., 1975) failed
to replicate-its dimensionality (Amelang, Tebe, Vagt, & Wendt,
"1977; Smytﬁe & .Brook, 1980).

7 Factual knowledge about the environment is needed to built
up attitudes toward the environment as well as attitudes
toward ecological behavior (see McGﬁinness; Jones, & Colé,

1977; Diekmann & Franzen, 1995; Grob, 1995).
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8 gurprisingly, the reported strength of the relation

between knowledge and attitude ranges from non-existing
(Stutzman & Green, 1982) to weak (Langheine & Dehmann,.}986;
Diekman & Franéen, 1995; Grob, 1995).
9 A translated version of the.Social Desirability scale of
Ameiéng and Bartussek (1970) is available oﬁ request.
10 1tems with identical factor loadings are given identical
‘ranks. Items with factor loadings next to items with identical

factor loadings are ranked as if no duplicates of rarks exist.

11 The term non-psychological refers to social, financial,

material, and so forth determinants of ecological behavior.
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"Table 1

Twentv-eight items and their factor loadings grouped into

three factors: Environmental Knowledge (EK), Environmental

Values (EV), and Ecoloqical Behavior Intention (EBI)

ITEM . Original Replication

Knowledge (EK): I agree that ..

1. . meltihg of the polar ice caps may result in
a flooding of shores and islands. o .46 - .70
2. .. fossil fueis (e.g., gas, o0il) produce CO2 in
| the atmosphere Qhen burned. : .42 .67
3. ; all'living beings (micro—ofganisms, plants,

animals, and humans) are interdependent with

one another. : ' .37 .62
4. .. poisonous metals_aré introduced into the ‘

-food chain, for instance, via ground water. .37 .50
5. .. ozone near the ground may cause respiration

problems. | | 37 .47
6. .. a change iﬁ-climate caused by increased

levels of CO2 in the atmoéphere is called the

greenhouse effect. ' .46 ' .47
7. .. poisonous metals.remain in the human body. .35 .47
8. .. world climate will probably massively change

if CO2 continues to be emitted into the

apmosphere in as huge amounts as it is now. .56 .45*
9. m“a reduced number of species may irterrupt

the food chain, affecting some subsequent

spécies'in the chain. - .45 .40

continued
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ITEM o ' Original Replication
10.- .. the greenhouse effect does not result in the
melting of glaciers in central Europe. ' .34 .39

Values (EV): I agree that (meaningf I admit that)

1. v ail things, whether humans, animals, plants,

or stones have the right to exist. .58 _ 72
2;v  - animals should have legal rights. .51 .59
3. .. all organisms' lives are precious and worth

preserving. .'l ' .52 © .57
4, .. nature must be préser&ed because God or

another supernatural force is part of it, even

in its non-living aspects. o | .55 47
5. .. in general, raising animals_in.dages should |

be forbidden. : ) ~ .39 .41
6.. .. for evérything that I do, including deeds

affecting the environment, I am responsible

‘to.a-supernatural force, for instance God. .39 .36

7. .. the earth's value does not depend on people;
it is valuable in itself. - .37 .34

Intention (EBI): I agree that (meaning: I admit that) ..

1. .. I support raising pafking fees in cities. .60 .74
2. v I*am'ready to pay enviroﬁmental taxes

(é.g., raising fuel or-autoﬁobiié taxes) . .59 V71
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). .61 .69

continued
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. ITEM : | 'Origihal Replication
4, .. I support efforts to create automobile free
inner cities. - .59 .65
5. .. T would prefer to drive only if absolutely

necessary (i.e., no other mode of

transportation-is available) . .59 .53
6f w I would.prefer not to dfive tO'work'any |

longer. ' o .ul56 : .52
7. . .. I would prefer tQ be able to'éo shopping ' |

without my auﬁomobiie. , | | | .56' a .48
8. .. I will stop the engine at red lights in the

future. | .4% .43
9.- .. I will still need my automobile in the

future. S o .43 .43
10. .. my next ‘automobile will be smali énd as

ecoiogically_Souhd as possible. - - .46 .41
11.- .. I'will tfavel'by'automobile or by airplane

during my vacations. .42 .40

Note. Anélyses.are based on 28 items: 10 knowledge-, 7 value-,

‘and 11 intention-items.

(=) indicate items invérsed in their meaning. Their response

format was fecoded'that it ranged from disagree (1) fo'agree

totally (5) opposed to all other items. |

Original: N = 922; the three-factor soluﬁion accounted for
72.6% of the explainable vériance (i.e., 40%)
aﬁong 28 items. After rotation, thé three |

factors explained EK = 29.8%, EV = 25.3%, and
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EBI =l44.9% of this variance. The three factors
cofre}ated marginaliy'with one another (R2 <
2%) : ;(EK—EV)- - .08, r(EK-EBI) = .'14, r (EV-EBI)
= 06 (Seiler, 1994). |
Replication: N = 391: all of tHem participated in'the ‘
original study as well. | |

* indicates an item that loads mainly (i.e., .48) on the EBI

instead of the proposed EK.

o3
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Table 2

Seven differences for members of the ecological transportation

and members of. the automobile driver's interest association.

association
~automobile driver's ecological
interest (N = 111) transporﬁation (N = 322)

B(lEBI—EBIl) : : .85 .58
 B(EBI-EBI2): .93 | .43

ME (EBI2) : - .14 B .82

r [ME(EBT1) -ME(EBI2)]: - | 2T

Variance (EV): - free . free’

Variance (EK) : free ' - free

r (EK-EV) : 63 30
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- Table 1A

Correlation matrix, variable means (m), and standard

deviations (SD) of all variables used in the LISREL ahalvses

Subscale N - m SD - correlation matrix
EK1 441 4.72 .43
EK2 | 44i 4.65 .46 712
- EV1 439 4.45 .59 .447  .334
EV2 438 . 3.74 1.01 .275 .263  .379
'EBI1 442 3.53 .84 .456 .388 .293 .195
EBI2 442  4.17 .76 .501 .430 . .366 .231 736
GEB_Sc. 443  1.58 .88 1360 .290 .298 .165 .549 .498




Figure 1:

Figure 2:

. 61
R Figures
The tﬁeory of reasoned aétion
General Ecological- Behavior (dEB) predicted by
Ecological Behavior Intention (EBI), which, in turn,

is a function of Environmental Knowledge'(EK),'and

Environmental Values (EV).
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