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Abstract

From a methodological point of view, the authors addsessal science research dealing with
the evaluation of programs in the area of environnhgumtdection. The relevant concepts are
defined, and issues of research design and data gatheringlisatessed. Specifically,
experimental and quasi-experimental designs are compareal. alithors further discuss
problems such as selection effects, treatment comddiomn, representativeness, reactivity of
measurement, influences of social desirability on nesgs, and the pros and cons of individual
versus aggregated data. In an outlook on possible future deeslts, the aspects of

methodology and of institutionalizing evaluation researehaddressed.
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|. Classification of the field

Jacobs, Bailey and Crews (1984) developed and evaluated a rprémraencouraging

recycling among residential neighborhoods. Recyclableenabhad to be separated from
other garbage and had to be handed to a special colle&trmng the measures (also called
"interventions") were newspaper advertisements andhbres, distributing containers to
help residents separate recyclable from nonrecyctabterial, and variations of collection
day and collection frequency. Five studies were conducted avl0-month period to

determine the effectiveness of these procedures; $évmdred participants were included.
Only one group of participants (the experimental group)veddhe interventions; a second
group (the control group) was used for comparison. Finadlyntost effective interventions
were combined into a program and were tested again. dsteo€ the interventions (e.g.,

staff, material) were compared to the savings (e.gnemdor the recyclable materials,
saved costs for dumping or incineration) to assess effesttiveness. After a 6-month
period, recycling behavior was tested again to find gubdsible changes in behavior during

the program were maintained afterwards.

Vining and Ebreo (1989) evaluated an existing recycling campaia community. They
gathered questionnaire data about knowledge, motivation elfidegorted recycling
behavior from 443 participants at two points in time (1988 E386). Vining and Ebreo did
not ask the same respondents at both times (which virawkel been a longitudinal design),
but rather used an independent sample of respondents ewcliwtnich is called cross-
sectional design). The results demonstrated that dilatea variables increased (= became
more pro-environmental) during the program. A control gréelg., another community

without recycling program) was not included in that study.

Sexton, Johnson and Konakayama (1987) investigated wimatimi#tioring would encourage
consumers to shift their energy demand from the peakthéo off-peak period. 480
households were charged time-of-use prices for elegtrigthich they could monitor with
the help of a special timing device; 120 control householditained the normal rate

structure. Electricity consumption over time was meabasethe dependent variable. Both
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groups were similar to the customers of the local gt seller with respect to various

demographic variables.

» Kastka (1981) was interested in the effectiveness ofse pootection measure at freeways.
People living near the freeway were interviewed onar yeefore and one year after the
installation of a noise protection wall. At both psirin time, the same people were asked
(longitudinal design). Also, before and after the inastmlh of the wall the noise level was

measured. Two analogous studies were carried out at tvecedifffreeways.

These are typical examples for applied research in idhe 6f environmental protection.
Although they address different topics and use differenhaakst which will be of interest in
this article, all methods stem from the arsenaéwdluation research in the social sciences.
Evaluation research was first introduced in the USthen1960’s (Wittmann 1985; Wulf 1972).
In Germany, evaluation research in the field of @mnnental protection did not begin to play a
major role before the 1980’s: E.g., Wittmann (1985: 468) idedti#ducation, health and the
field of work and economy as "main applications" forleaton research; he did not mention
environmental protection in his book. This situati@s lthanged about the mid-1980's: Since
that time, the number of German language publicationsemvironmental topics rose
significantly (Schahn 1996), an increase that includeskveor evaluation research as well
(approx. 5 to 10 studies per year); in the USA the numbgrublications in that category
remained constant on average (about 20 per year), butcastsiderable variation over the
years (e.g., only 8 in 1988, but 43 in 1995; 1996 again only 19). Aghatgrend, publications
about classical interventions based on behavior yheave declined during the 1990’s for

reasons reported elsewhere (Dwyer, Leeming, CoberterRand Jackson 1993; Geller 1990).

® These data were gathered from an analysis of dataP&¥¢sdex, PsycLIT and SocioFile
carried out in 1995 and updated in 1998.
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Research questions in the field of environmental ptot@d¢orm only part of the topics usually
summarized under the notion "environmental psychologythérmore, they can also be found
in sociology, educational sciences and economics. Trerdor the purpose of this article we
use the notion "environmental research in the ssciehces" without differentiation between
the various disciplines. This research is defined predmthnby its topic; the theories and
methods that are used have mostly been developed in sabelisciplines of the mother
sciences. There are no specialized methods of enveraahevaluation research. So this article
summarizes general methodological considerations ofi@vah research, and illustrates them
with examples from the field of environmental resbaresp. intervention studies that try to
change environmentally relevant behavior. We conclwdk an outlook to probable future
methodological developments and also about developmentseroorg the general topic
"environmental protection”. We do not discuss the diere on topics of environmental
psychology other than environmental protection (erghitecture and physical environment; cf.
Preiser 1994; Wener 1989). Also, we do not consider possitdeventions to encourage
environmental protection at the content level (céugélenberg 1989, Gardener and Stern 1996,
Nevin 1991, Oskamp 1983, 1995).

[I. Topic, objectives, and methods of evaluation research

1. Definitions and preliminary remarks

Evaluation research may be defined as the applicaticsienftific methods in order to analyze
and assess the effectiveness of social measurescfgrgyeograms) with respect to particular
objectives (Diekmann 1995: 33ff; Wittmann 1985Jhese objectives may include answers to
guestions like, e.g., the effectiveness of a given measuhrether it should be preferred over
another, alternative measure; which specific varsalgdee influenced by the measure; and,
whether the employment of a measure can be justifieehgt¢ costs. Further, two roles of

evaluation can be distinguished: while the resultfoohative evaluatiorare used to change

® Beyond this minimal definition, a great number of pr@®and perspectives can be found in
the literature. For a detailed discussion including thatuti®nal context and potential goal
conflicts between politics and science, see Wittn{a®85: chapter 3).
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and optimize measures in progressmmative evaluatioronsists of a final evaluation of
programs that are already implemented (Scriven 1972). Anfengxamples mentioned above,
the study of recycling by Vining and Ebreo (1989) can begmaized unequivocally as
summative evaluation. Jacobs, Bailey, and Crews (1984jucted a formative evaluation
when testing specific interventions to encourage thieatmn of recyclable material; their test
of the combined program, however, was summative. Thetkia(1981) study qualifies as
summative evaluation, since its results did not influette® course of noise protection
measures. In contrast, Sexton, Johnson and Konaka{h@&y) performed a formative
evaluation: their results were fed back into the subseéqguo@grovement of energy savings

measures.

Hormuth and Katzenstein (1990: 28ff.) subscribe to a masticted notion of evaluation,
using it exclusively in relation to research that stigates the degree of success of already
implemented programs. In addition to what we call summatxaluation, these authors define
model studiess the testing of a program in a small-scale enviembandntervention studies
as the comparison of different strategies to improvegnaras. In both model and intervention
studies, the measures under investigation are largelyodledtby the investigator, whereas in
evaluation studies, these measures have been laid doventbiyd party. For the present
purpose, however, we prefer not to exclude model and entBow studies, but to employ a less
restricted notion of evaluation. We start by discussjugstions of experimental design.
Subsequently, we deal with particular details that requireideration when gathering data.
After a summary, we present an outlook on possible ancadiesfuture developments of the

research domain.

2. Experimental design: Experiment or quasi-experiment?

With respect to methods adequate for evaluation resepecbpectives range from pleas for
controlled experiments with random assignment as théhadeof choice (e.g., Cook and
Campbell 1979) to a preference of mere qualitative approdehgs Hamilton, McDonald,
King, Jenkins, and Parlett 1977; for a discussion, see @hitirh985: 180ff.). Within as well as

beyond the domain of environmental evaluation, an @xpetal approach represents the best
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way to test causal hypotheses and to reject alteenatplanations (Seligman and Hutton
1981). Environmental research @gominated by a quantitative approacklowever, fully
randomized field experiments are hardly ever used. Insteadmbination of correlative and

guasi-experimental methods (see below) is typically eysplo

A study by Dickerson, Thibodeau, Aronson, and Miller (19%)an example of a fully
randomized field experiment. These authors investigated dffectiveness of measures
encouraging reduced water consumption when taking showepsibic swimming pools.
Target persons were to be induced to shower for a shore and to turn off the water while
soaping up. Showering time was employed as the dependeableaiwo interventions with
two treatments each were the independent variablesitAialf the participants were reminded
of prior, water-wasting behavior, while the other ggrants were not reminded. Orthogonally,
some participants were asked for a public commitmenave water, while the others did not
engage in such a commitment. Thus, the two variable® weossed in a 2x2 factorial

experimental design.

Table 1: Results of the studies by Dickerson, Thibodeeangdn, and Miller (1992)

Commitment

no yes
no 301.8 247.7

Reminding (SD = 142.32) (SD = 104.05)
yes 248.3 220.5

(SD = 146.07) (SD = 100.62)

Note: N = 80. Values represent average showering time (inngdeto Only in treatment
condition "reminding + commitment”, showering time vgagificantly lower than in the control
group (no reminding / no commitment). Neither reminding nommitment alone had a
significant impact on showering time.

For the evaluation of this experimental design, it @simmportant to note that participants

were assignedandomlyto one of the four conditions, and thmet confoundbf participation in
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the experiment and experimental interventions existed.the Sexton, Johnson, and
Konakayama (1987) study, assignment was random as welleaghgining and Ebreo (1989)
and Kastka (1981) interviewed convenience samples (sew,bil@.b: Quasi-experiments);
furthermore, no control groups were available. Kastks algde at least to collect data from the
same persons both before and after the installafi@nrmise protection wall. The situation is
more problematic for the Vining and Ebreo study: Hene,data come from different samples
and no control group exists. In both cases, changesrigibles between measurements cannot
be attributed unequivocally to the effectiveness of ifiterventions under investigation.
Regarding the Vining and Ebreo study, for example, awasenésssues about garbage
reduction in the USA might have risen generally witthie three years between pretest and

posttest

The most problematic study one can think of in termsnterpretability is undoubtedly the
"one-shot case studytvhere only one group is investigated once after anvention has been
implemented (Cook and Campbell 1979). Still, sometimes Seams to be a necessity even for
problematic designs like a "one-shot case study" bec&esalternative would be having no
data at all. The relative scarcity of controlled expents can be traced to unavoidable
institutional necessities in context conditions thegvent their employment; it is not due to
scientifically reasoned decisions. Most applied settimigsnot permit, for example, random
assignment to experimental conditions: Thus, Vining dmed& (1989) had to take advantage of
a research opportunity that did not allow for a more stipated research design. Nevertheless,
we start by considering the advantages of randomizedl dé®beriments, trying thereby to
illuminate restrictions in the interpretation of resubf quasi-experimental designs that exist
unless additional controls to safeguard against errorseeled (see below). Subsequently,
we discuss quasi-experimental alternatives for occasidreye a randomized experimental
design either has to be given up at some stage of theatwen is not possible to begin with

because of contextual constraints.

" The problem of confounding variables will be discusseskations 11.2.a and 11.2.b.
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2.a Experimental designs

The most important defining feature of an experimetiasconstruction of groups bgndom
assignmentto specific treatments (= interventions, measuréd)is creates an initial
comparability of groups, so that differential changegha criteria under investigation can be
traced to a causal influence of the treatment, siddéi@anal factors should exert their influence
on all investigated groups to a similar amount. OftemStiiomon-4-groups-desigs presented
as the ideal experimental design. By orthogonal vanaifd'treatment versus no treatment” and
"pretest versus no pretest”, this design allows to ruteacnumber of concurrent explanations,
i.e., effects of pretest-sensitization, maturity aetection, the influence of external events
("history") and regression towards the mean (Cook anapBall 1979). The considerable
effort involved in this design can be reduced essenbgllgdopting a pretest-posttest design or
a randomized posttest-only design with both an experahanid a control group (Rosenthal
and Rosnow 1984). In the study by Dickerson, Thibodeau, Ampnand Miller (1992)
mentioned above, a pretest could be omitted because ew@siirof the dependent variable
was conducted by observation, ir@n-reactive(see below): the observed persons were not
aware of the fact that they participated in an expertimegnd in one of the four experimental

groups, no treatments were employed.

Selection effect in studies with repeated measurement:

For applied evaluation research, pretests are highlymaemded even with randomized groups,
since in temporarily extended studiesd@pout of participantss to be expectedsélection
effec). With a pretest, it can be decided whether a dropout ffee study occurred due to a
selection effect in one of the dependent variablescddse, this problem can occur only in
longitudinal studies (i.e., with more than one point dadallection). An example can be found
in a study by Schahn (1996), who investigated the effécsparation of recyclable material in
garbage collection: A pretest was conducted in both pargmental and a control group. This
pretest allowed to investigate possible differences d&@tvthe two groups before application of
the treatment (changes to the garbage collectionrsyste well as possible confounds between
the relevant variables and further participation inghaly. To do so, pretest values of persons

participating in both pre- and posttest were compared tegtrealues of persons who dropped
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out before posttest (statistical method: analysis afiamce). This comparison revealed
practically no differences, indicating that the setetbetween assessments was not confounded
with relevant variables. One of these variables th@samount of self-reported separation of
recyclable material. Assume for a moment that peradisseparate recyclable material only to
a negligible amount had systematically dropped out afteondaottion of the new collection
system, e.g., because they were not interested beitigipaats of a study about recycling. A
seemingly positive effect of the treatment would haaenbobserved, which in fact would reflect

little more than differential selection between thwe assessments.

Selection effect on first participation:

A related problem is the selection effect on firsttipgration. Typically, not all persons
contacted will participate in a study, but only a cerfancentage. In practice, the rate differs
considerably in a range from about 20 to 90 percent. Thi &f selection turns out to be
problematic if the reason for non-participation is foonded with variables of interest, e.g., if
persons who practice more conservation behavior are tikely to participate than persons
who practice less. In this case, the participating graopsot representative subsamples of the
defined population (e.g., all inhabitants of a communiéyas, this kind of representativeness
cannot be deduced from the sample's participation raMdyas (1990) has made plausible. In
principle, representativeness should be demonstrated.isTbisly possible, however, if non-
participants' data are available from additional sou(Besler, Sieber, and Angst 1979; Hirst
and Goeltz 1985) or can be gathered by follow-up surveysr&arand Trepl 1991). Usually,
however, investigators will be interested in datavitnich there is no other source than their
own study (e.g., data on specific attitudes). A compar@osample data with the defined
population's socio-demographic background variables (e.theicommunity where the study
takes place) makes sense only if these variables asurmpably related to the relevant
characteristics. If demographic variables are unrelatedthe studied variables, the
representativeness of the sample as far as the leanafler investigation is concerned cannot

be concluded from the sample's socio-demographically espieds/e composition.
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A study by Schahn, Erasmy, Trimpin, and Ditschun (1992, 1994 bmased as an example for
the exceptional case where reference data are dediai permit a judgment of the sample's
representativeness with respect to the investigatechatleaistics. In this research, garbage
avoidance was encouraged by information, feedback andtives Participants were asked to
comply with checks of their trash bins' contents (pigdtion rate: about 25% of the

households asked). It turned out that members of thal is&imple exhibited more favorable
conservation behavior than did the average membdreafammunity under investigation, even
before the intervention took place. Sample data abdibéhavior were gathered in the study,
whereas data for the community as a whole were alaifeom the authorities. This finding

holds for both the experimental and the control groupriddily, participants' motivation was

quite high. This could have resulted in a higher acceptahttee treatment by members of the
sample than by other (less motivated) members otdmemunity who refused participation,

and, accordingly, in an overestimation of the intetieers effectiveness. On the other hand,
given that an effect could be demonstrated even thougltipants scored higher than the
reference population's average on target variablesgin beth, the effect may be considered
even more significant. Finally, both tendencies mayehcancelled each other out. Without
further research, none of these possibilities caruteel out; replication studies with different

samples may avoid the problem. It is important to nlebevever, that both investigated groups
(experimental and control) were comparable and no codfof prior values and treatment was
given. So the questionable representativeness of thplesdor the community only threatens
the generalizability of the experimental effect (em&t validity), not the comparison of

treatment effects between experimental group and cagriab (internal validity).

If the variables that lead to biased sampling are kndheir effect can be held constant by
"matching’; i.e. by stratification of the groups under investigatacording to these variables.
A second possibility consists of removing or contngllithe confound computationally by
severalstatistical methodgregressions, analyses of covariance): The probfeselbselection

in participation poses a lesser threat to the evahlatiexternal validity when the biased
variables are controlled statistically (Keating 1989%alinpling errors are overlooked, however,
the evaluation's conclusiveness may be dramaticallyces.

"Treatment contamination” and constancy of treatment:
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Sometimes it happens that a distinction of experimergedus control conditions cannot be
maintained until the end of a program, or that changetha@oprogram are introduced that
cannot be controlled by the investigators. In theses, groups are no longer comparable when
it comes to posttest. Such"aeatment contamination'tould have occurred in the study
conducted by Schahn, Erasmy, Trimpin, and Ditschun (1992, 1%8fe, a number of
interventions to promote the garbage avoidance on ame &nd the accuracy of the separation
of garbage from recyclable materials as well as ¢ineng) of those materials on the other were
tested. Among the intervention measures was a boo@l@hioing detailed information and
advice. Since experimental and control group were redréiten different streets of the same
community, interested control group members might hageied a copy of the booklet from
experimental group members they knew. In contrast tedleetion effect mentioned above, the
consequences of that "treatment contamination" — asguthat it occurred — could have
changed results only in one direction: differences betvggoups could have been reduced, and,
hence, the treatment could have appeared less effedines, the possible distribution of
booklets to control group members does not provide amnattee explanation for the
occurrence of the desired effects but might only haydamed their non-occurrence. When
recognizing this problem before actually conducting thelystone may include in the posttest
guestionnaire items that address control group membershitexposure to interventions.
The more time has passed since the end of the studyatteedifficult it becomes to verify any
suspicion that "treatment contamination” may have em&d the occurrence of expected

effects.

A further problem arises particularly with complex figidervention studies, whereot all
persons in an experimental condition may receive a truly identicalntiezat This may occur,
e.g., when treatments are employed that are basedngpiecosocial interactions. In order to
promote separated collection of recyclable materiak iity-sponsored curbside recycling
program, Burn (1991) tried to engage participants as "changeésagem should convince
their neighbors in personal communications ("block leag@roach”). These interactions
presumably took quite different courses and could not betlglicantrolled by the investigator.

In cases like this, continuous measurement of botlytlatity and the quality of interventions
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is recommended (a "manipulation check" could have beemlucted by Burn, e.g. by

interviewing change agents and participants). In additmnam experimental comparison
between groups, internal correlations of measured ihyerfdreatment and dependent variable
could have been calculated. Thereby, the direction efeffects of differential dropouts or

contamination of experimental conditions can oftenelsémated, and the interpretation of
differences between groups is facilitated (Hormuth, Fidde and Cook 1985; Wittmann

1985).

2.b Quasi-experimental designs

Differing baseline values due to missing random assignment:

In many cases, true experiments cannot be conductequasitexperimental designs have to be
employed instead. Quasi-experimental designs can be defemparisons between groups
that receive different treatments, without the criterion of randosigament being met his
method bears the risk that the investigated groups difiéromly in the treatment, but
additionally with regard to a number of characteristesh of which may suggest an alternative
explanation for observed differences. Hence, the relseabjective should be to investigate
those control groups that are similar to treatment graupshe relevant dimensions, and in
particular show comparable pretest values for dependentbls: But meaningful
interpretations are possible even with non-comparbbieline values, as long as plausible

hypotheses on the influence of these differences edorimulated.

The results of a study by Schahn (1996) provide vivid examfaesproblematic and
unproblematic interpretations in longitudinal studies (hevéh only two points of
measurement). Before and after the introduction of g@rlsaparation, several variables related
to the separation and prevention of garbage had beesseds@a questionnaire for private
households in the experimental community (EC, n = 316)aandntrol community (CC, n =
246). Results for three relevant variables are showigires 1 to 3. The group means for two
points of measurement (1990, and 1991 respectively) are dep&spdnse scales ranged from
lto 7.
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F
igure 1: Graphical illustration of the interaction of the Garbage Separation Scalé¢data
from Schahn 1996). For the two assessments in 1990 and 19%iyahess of the "Garbage
Separation Index" are depicted separately for each conymaniustrate changes.

Figure 1 shows an unproblematic result for a scale s$sdsaed the self-rated use of garbage
separation opportunitiaa additionto a newly introduced mandatory community collectian fo
recyclable materials. A decline was predicted. Basetalees of the two communities did not
differ significantly at first assessment. An analysizariance revealed a significant change over
time and an interaction: values declined, and the contiesiiiffered at second assessment as

predicted.
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Figure 2: Graphical illustration of the interaction of the Garbage Prevention Scalgdata
from Schahn 1996). For the two assessments in 1990 and 1991 yvahaes of the "Garbage
Prevention Index" are depicted separately for each comntarillustrate changes.

Figure 2 depicts the results for a scale that asses$edmmtted garbage-preventing behavior.
Here, the pattern is reversed: significant differeratefirst assessment, improvement of values
in both communities, and almost identical values abrsg@ssessment (an analysis of variance
revealed a significant effect of time and a signifidatgraction). Possibly, this depicts an effect
of the intervention in the experimental communityttresed the initially lower value to the
higher level of the control, but possibly nothing bigression towards the mean took place. An

unequivocal interpretation based on the data given ipossible.
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Figure 3: Graphical illustration of the interaction of the Recycling Scale(data from Schahn
1996). For the two assessments in 1990 and 1991, mean valles"8&etycling Index" are
depicted separately for each community to illustrate gésn

Figure 3 shows the results for a third scale. The figlugtrates that an interpretation is not
necessarily problematic if baseline values differ. ®&rscale tapping attitudes, behavioral
intentions, and self-reported behavior in the fieldholusehold garbage, the two samples
differed at both assessments, with the experimentafremity exhibiting a lower value at first

assessment, and the control showing a lower valuee@nd assessment. There was no
significant temporal development in the control comnyinitvhereas the experimental

community value increased significantly. Regression tdevdhe mean does not qualify as a

sufficient alternative explanation.

In principle, in cases like thigroups with comparable baseline valig®uld be identified. For
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practical reasons (temporal and financial limitatioimsievaluations of already implemented
programs; customers' demands or accomplished facts) ithisfien not be possibldor the
Schahn (1996) study, only a limited number of communitiese vewailable, a situation that
enhanced the researchers’ tolerance of differing ibasgllues. A minimal solution to the
problem should, at least, consist of the computationaopriori differences and their
consideration in the interpretation of effects. Maadequate measures to improve the
interpretability of research designs with non-comparatbntrol groups are discussed in
Hormuth, Fitzgerald, and Cook (1985: 231ff.). One possibilityssis of the acquisition of
multiple pretest observationsefore implementing a program for all included groups. Thus
natural trends in changes of dependent variables carstevdred, and deviations from these
trends between the last pretest and the posttest cemtebgreted as effects of the program.
However, the increased number of pretests not onlgred@s the overall effort considerably,
but may also influence participants’ ratings on the Welhs or attitudes under study compared

to designs with fewer tests.

A statistical method of correction #matching": in the Schahn (1996) study, e.g., for
dependent variables with different baseline values, pEirpersons from each of the two
communities with similar values could have been credtedanalysis. A less desirable
consequence would have been, however, that personghevitbwest values in one community
and the highest values in the other would not have besunded. Additionally, different
variables (e.g., attitude scale and garbage preventide) steght have required different
"matching" solutions, which would have introduced bias¢s the sample composition and
reduced inter-variable comparability as well: in therstacase, for each variable, subsamples

with slightly different compositions would have to bedise

If no adequate control groups are available attiale-series designs including a single study
group may be employed. Two points of measurement as, e.theiKastka (1981) study, can
be regarded as a minimal solution. A further strateggnttance interpretability consists of the
attempt to replicate effects. This can be accompligmedemploying multiple dependent

variables within one study, or by multiple studies witfiedént groups at different times; the
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latter solution was chosen by Kastka (19891). Replicatidhe only possibility whenever the
context of investigation prevents the use of contralugs as well as time-series designs.
Finally, one should attempt to control for known confding variables statistically, and to

design studies in a way that allows subsequent tests sibjgosoncurrent explanations.

The so-calledmultiple baseline designs a method of combining several of these objectives
a single study. Here, the same experimental variabdemanipulated in at least three different
groups; thus, a replication is already built into the dedigihe assessments are not conducted
simultaneously, but with a slight asynchrony, a numlbexdditional effects can be tested, e.g.,
selection and "treatment contamination”. A study coretudty Schnelle, McNees, Thomas,
Gendrich, and Beagle (1980) provides an example. The authamgedvto test whether
feedback about the result of behavioral changes thadrésad in a newspaper can serve as an
incentive to dispose less waste in the streets, @vém pick up waste ("anti-littering”). The
experimental variable consisted of the publication éfare in the local press that illustrated
the number of pieces of waste found in the area undestigation (dependent variable). The
study was conducted in three different municipal areasavidmporal displacement. In each of
the areas, a considerable decline in the number oégiet waste resulted. In an additional
assessment conducted several weeks after publicatitwe d¢dst article, however, it was found
that behavior rates had returned to baseline levals,Thhort- and long-term effects of a
treatment need to be distinguished. So-callédllow-ups" do not require a different
methodological approach; instead, at least one furtheesasent is conducted after the
interventions are withdrawn. In addition to comparisafispre- and posttest, pretest and
follow-up as well as posttest and follow-up can be contpaiaultaneously or separately. Due
to the required effort, however, follow-up studies arecippi conducted only within a very
narrow time frame (after several weeks at mostarernot conducted at all (for a discussion,

see Dwyer, Leeming, Cobern, Porter, and Jackson 1993).

3. Methods of data gathering
Having discussed questions of research design, we nowduarisiderations related to the

specific procedures of data gathering in evaluation rdseAhmost the whole arsenal of social
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scientific and psychological instruments is in use, randgiom standardized self-report scales
and tests to more or less structured interviews, @retovert behavior observation (e.g., the
covert observation of showering time: Dickerson et1@02) up to the recording of indirect
behavioral traces like consumption of electricity aatev as indicated by meters (e.g., Becker
and Seligman 1978) or the weight of garbage as well as tlieyquiaseparation of recyclable
material, as assessed by expert ratings (e.g., Sckahsmy, Trimpin, and Ditschun 1992,
1994). Further, physical measurements may be mentionedtreegassessment of noise level
after the introduction of traffic calming measures iesidential neighborhood. To give another
example, the evaluation of olfactory emissions camalyton physical-chemical measurements
alone, but judgments of human "test sniffers" are requmedddition (e.g., Kastka 1976;
Gellenbeck, Dornbusch, and Gallenkemper 1994). The assemsaules should, of course, be
tailored to the specific requirements of the respediuely and allow a valid measurement of
the target constructs. Accordingly, a sufficient thaoa¢explication is required. With repeated
measurements, the instruments employed need to beivgerisit changes over time (for

discussions, see Cook and Campbell, 1979; Wittmann 1985).

We discuss in greater detail two more general aspedtatbhaelevant for the external validity
of a study: these are the reactivity of assessmergegures (Webb, Campbell, Schwartz,
Sechrest, and Grove 1981) and the problem of social détsirah interview- and

questionnaire-based resedrch

3.a Reactivity of assessment methods

A method of data gathering is to be describedeastiveif the mere fact of its use triggers a

change in the variable that is to be measured (Wehb #881). This may possibly occur with

any method that requires participants' cooperation, ia.gnferviews and questionnaires, but

also in overt recording of behavior. Effects of tlesessment instrument, the situation, the
investigator, and the person under investigation neecetdidtinguished. Since the 1960’s,

social psychology has investigated these effects, likg., effects of experimenter’s

® The level of aggregation of both predictors and dependgigbles poses a further problem
(for a detailed discussion, see Schahn and Bohner, 1993).
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expectancies on the behavior of participants (Roskt8%6), the role of subtle hints to the
research hypothesis ("demand characteristics") in T@tnbn with participants' motivation to
behave in a hypothesis-conforming manner (Orne 1962heorole of additional motivations
like evaluation apprehension (Rosenberg 1969) and impressinagement (Tedeschi, 1981,

for an overview, see Diekmann 1995).

These effects should always be considered in socahtsic research, since participants are
typically informed about the program and its intended res@ltdistinction needs to be drawn
between effects that influence all investigated groupsasly and are, hence, less problematic,
as opposed to reactivity effects that influence partigraups differently and, therefore, pose a
more serious problem to evaluation. For example, thee raareness that consumption of
electricity or water will be controlled or garbagelvw# scaled may lead to a more conscious
dealing with and reduced use of resources. The relativparson between groups is not
affected by these changes, except in the case ofdlooeiling effects. These might emerge ff,
e.g. in studies on attitude change, most respondentstatiiare reflected by the highest scale
value, or, in the case of behavioral criteria, datevity alone causes minimal consumption that
can hardly be further decreased by any treatment. aktex possibility can only be detected by
comparison with data from persons who did not participatestudy. For example, in the case
of resource consumption, public consumption statisticgable from the community may be

consulted.

Differential reactivity effectsin contrast, arenore problematicPersons who are aware of
belonging to a control group might be annoyed or dissdisfith their role, and consequently
cooperate less than members of treatment groupsetitefiike this are anticipated, one may
take compensating measures in the control group thatuéadle for removing differences in
motivation but do not influence the dependent variabbe. é&xample, a prize for participation
might be drawn in a lottery. In social psychologicaearch, a broad range of further measures
to eliminate reactivity effects have been proposed @adticed. These measures range from
misleading information about the study's true purpose andispgpotheses on one end of the

spectrum to an emphasis on the importance of truthfwensson the other end (see Aronson,
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Ellsworth, Carlsmith, and Gonzales 1990).

However,none of these propositions can eliminate reactivity-induced biases cdymnetee
participants always have to understand and interpret thaning of questions and of
instructions they receive. Recent studies demonstraée mmere compliance with the
conversation rules of everyday life (Grice 1975) causgsorese biases, even when no particular
motivation of a respondent needs to be assumed (BlesskSand Schwarz 1993). In these
cases, a remedy is provided by non-reactive assessmettiods, like, e.g., the covert
observation of behavior, the assessment of belmvicsices (see above), or the study of
archival data. Since there are specific disadvantagasnireactive methods, too, it will usually

be advisable to combine them with reactive methodsbf\ét al. 1981; and see Bohner 1995).

A good example for the assessment of non-reactivecdatde found in a study by Weigel and
Newman (1976). In order to validate an attitude questionnameh participant that had
completed the attitude scale earlier was offered sewprdrtunities to engage in a variety of
specific pro-environmental behaviors. First, participamere asked to sign petitions related to
environmental concerns. Additionally, respondents weriged to participate in a litter pick-up
campaign and to contribute to a recycling program that eeasinued over several weeks.
Participants were led to believe that the requestthse behaviors came from three different
organizations and were not related to the study or thstiqneaire. For ethical reasons,
petitions were indeed submitted to political represerstand the protective activities were in

fact conducted.

3.b On the problem of socially desirable answers

Quite a lot of research questions cannot be answerehbeoasis of behavioral data, whether
assessed with reactive or non-reactive methods. Tipesstions are related to behavior in
privacy that is difficult or impossible to observe (gtgking a shower instead of a bath in order
to save resources; turning off the radiator when lgagime’s apartment for an extended period
of time), or to psychological variables that are,pinciple, not directly observable, e.g.

attitudes or intentions. These data need to be assesselfireports, i.e. in questionnaires or
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interviews. Sometimes this method is preferred fosaoaa of economy even if observation is
possible in principle but involves high effort. In tlamsntext, concerns about the credibility of
collected responses arise. It is often insinuated phaticipants are aware of the research
guestion (e.g., environmentally relevant behaviorat th norm to behave in an ecologically
responsible manner becomes activated, and ahatvers are shiftedh this direction: thus,
answers arédistorted” in a direction that is perceived 'aocially desirable! This argument is

often set forth as a case against the externaltyatifithe results of surveys.

However, the problem is less dramatic than it may appéast of all, two different cases need
to be distinguished: Is the research conducted in orderssess representative population
statistics, or to evaluate interventidhsn the first case, a distortion would be relatiwifficult

to deal with, since interest focuses on the absohitees of relevant variables. In the latter case
— and only this one is of interest for the purpose efitesent contribution — a distortion would
not be problematic unless social desirability (SDg¢@#d the groups under investigation to a
different extent. Otherwise, interpretation of theadabuld be impeded only by ceiling or floor
effects (see abovePBasically, evaluation studies — just as hypothesis-testing experimental
laboratory research — do not require representative samplidspugh too specific and, at the
same time, homogeneous samples may interfere withetheralizability of intervention effects:
The results of an intervention to prevent litteringpiimary schools cannot easily be transferred
to big public events like a carnival parade. But evehimdxtreme case basic considerations of
generalizability from one context to another are ibtessat least as far as the relevant variables

are known.

Furthermore, it is important to distinguish between sageere behavior is the target variable of

an intervention, and cases where attitudes and intsnéice to be influenced. With respect to

° Representativeness for, e.g., the populatiorGefmany must not be confused with the
representativeness mentioned above of participating iefeo a reference sample. In the first
case, the "reference sample" would be the whole Gepupnlation. In the second case, the
"reference sample" depends on definition and may comdjste.g., all inhabitants of a
community, or all visitors to public swimming pools (aghe study conducted by Dickerson,
Thibodeau, Aronson, and Miller 1992) and so on.
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the latter two variables, it is difficult to talk abadistortion or bias in a meaningful sense, since
there is no objective criterion for the "true" attie of a person. But even for self-reported
behavioral data, at leastcansciouddistortion does not appear too plausible, since respandent
are typically not motivated to distort responses indiwatext of a research study. This has been
demonstrated in numerous studies (e.g., Diener 1984; Kury 1983a feummary, see
Mummendey 1987). Themphasis of anonymitgnd thescientific purpose of the studyre

normally adequate measures to reduce SD.

SD can be seen as well as a situational set and@®paratively stable personality traitith
different facets (Paulhus 1984, 1986). Attempts to assesstB3eparate scales and to control
the other variables for SD statistically, or evereliminate persons with high desirability values
from the sample, are based on the latter opinion amdj@ite questionable (see Mummendey
1987): On the one hand, SD may not affect all persotieisame way and to the same extent;
on the other hand, a tendency towards desirability lsad® persons to behave, in fact, as
prescribed by the respective norm: in this case, $Dticonfounded with the relevant variable,
but is part of that variable itself (offering help, eig.always evaluated in a positive manner). A
statistical elimination of SD would then necessaailyo eliminate a meaningful part of the

variance of the target variable.

Accordingly, questionnaire responses would not reflecs@ons or unconscious distortions,
but would be quite adequate. In special cases where caatoeuh response distortions is high,
specific scaling techniques can be used (e.g., mirrorinteioi; forced choice among equally
desirable alternatives; indirect attitude measures,Hsmenelfarb 1993). Typically, however,
this is abandoned due to the necessary effort or ttlkanda availability of appropriate

formulations.

These considerations should not be misinterpreted agingphat the assessment of behavioral
data is unnecessary and could be replaced by self-repajtestionnaires. Whenever possible,
observational data are usually to be preferred ovesregmlirts, if actual behavior is to be

assessed (Geller 1981). After all, self-reports in quasatiogs refer to past behavior and are not
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necessarily good estimators of the probability of édslbehaviorathanges Alternatively, a
guestionnaire could be designed to assess a behawitmation Intentions will, however, not
necessarily be transformed into action. The re@inaof behavioral intentions often depends on
additional situational circumstances (Schahn 1998a;an overview concerning the problem of

predicting behavior from attitudes, see Eagly ahdiken 1993, chapter 4).

3.c Individual data versus aggregate data

All prior considerations referred to the assessmémdividual databy means of various assessment
techniques. This is typically the method of chaicevaluation research, because the researcher’s ai
is discovering to what extent particular intervens encourage behavioral change or contribute to
the persistence or increase of desired behaviordividuals In principle, howeveraggregate data
can be fruitfuly employed in evaluation as WellFor example, to determine whether the
introduction of fees for garbage collection that based on the amount of garbage leads to garbage
avoidance, the waste volume (or weight) of seveamhmunities that charge such a fee could be
compared to the volume of several other communitias charge a rate based on the number of
persons in a household. An even better solutionldvba a before/after comparison across several
communities that have recently switched to flexidées. Since municipal authorities record waste
volume anyway, the collection of aggregate datass expensive than the assessment of individual
data. Therefore, several studies in the early 199@lized aggregate data. A further advantage of
analyses at the aggregate level stems from thethattthe variability of individual decisions needs
not be considered. In summative evaluation, thisaldity is often of little interest and would be
treated as error variance anyhow. On the other ,haptitude-treatment-interactions" (Cronbach
1975) can only be revealed by assessment of indiVidlata. These interactions allsample
segmentation in order to tailor interventiots fit the needs of different population segmeste
Geller 1989, Schahn 1995). Such target-group gpetitervention strategies may contribute

considerably to the improvement of both the magia@tand the persistence of achieved effects.

9 The concept "aggregate level", as used in thiptemamust not be confused with the concept of
"level of aggregation" mentioned before. "Aggregates|" refers to the question whether data stem
from individuals or from superordinate units thahsist of many individuals, like, e.g., communities
"Level of aggregation” refers to the question wketla given information stems from a single
observation, or whether several observations ok#me kind (e.g., related items in a questionnaire)
have been averaged to enhance reliability.
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Another issue in the use of aggregate data is the tymiohlem of finding a sufficient number
of comparable cases, such that, after a division afadle cases into experimental and control
conditions, meaningful statistical decisions are gtilsible. This problem does not arise in the
example mentioned above, since there are enough coresumith different refuse charging
systems. In model studies, tests of novel intervestiand/or formative evaluation at the level
of aggregate data, howevéhnere is typically only one observable case availadohd an analysis
of time-seriesdata is required. These time-series analyses ("intedupnte series") — whether
conducted at the individual or the aggregate level — areacumdted with several (solvable)
statistical problems (Campbell 1988: 209ff.). Moreover,casafl kinds of one-case studies, a
major disadvantage stems from the limited generalipabifiresults. Compared to assessments
with two points of measurement (before/afterdhout control grouphowever, this method is
considerably more appropriate, since the comparisonofttends allows to control for, at
least, regression and maturity-effects. The potenpaliGation of time series analyses (for
individual as well as aggregate data) is, of course, striceed to situations where no adequate
control group can be identified. Even in common longitudstadies with both experimental
and control group, repeated data assessment before andintft@entions provides the
opportunity to point out trends, and, thereby, to rejéetrative explanations for the obtained
effects (or to find explanations for the absence fiécts, respectively). Thus, from the
viewpoint of a research methodologisime-series analysemay be regarded as theethod of
choice compared to common designs. The costs are considdrighlyr research effort and
expenditure as well as the requirement to employ spestéitistical methods (McCain and
McCleary 1979; for references to the relevant literatusee Diekmann 1995: 315).
Furthermore, it may not be sufficient to conduct twotlinee assessments per design phase
instead of a single one. The particular strengths d-saries analyses will often show up only
with even more frequent assessments. With just twbree assessments per design phase, it is
more advisable to average the data in order to enhaegereliability (Schahn and Bohner
1993). These reasons may have contributed to the retatareity of evaluation studies that

employ time series, at least in the domain of théasscienceS.

1 A prototypical example of a research design tailorethéoanalysis of time-series is a study
by Bullinger (1989). This study does not, however, deal thithevaluation of interventions, but
rather investigates the effects of atmosphere polsitant weather factors on psychological



Joachim Schahn and Gerd Bohner

4. Tabular summary

All the problems mentioned in section IlI, as well psssible solutions or controls, are

summarized in keywords in Table 2.

Table 2:Table of problems and adequate solutions or controls

Problem Solution or control
1. Effect of selection on first - Comparison with reference data
participation - "matching"
- statistical control by regression
analysis or analysis of covariance
2. Dropout of participants in - Comparison of relevant pretest

longitudinal surveys (at least two
points of measurement)

variables between persons
participating once versus several

times
3. Treatment contamination Problematic only if tr eatment
effects fail to appear
- control group interviews
4. Constancy of treatment Checks of quality and q uantity of
treatment ("manipulation check")
5. Different baseline values of - Computation of a priori differences

groups under investigation

and consideration in interpretation
(minimal solution)

- multiple pretests
- attempts to replicate

- control of confounding variables
(statistically or by "matching")

- "multiple baseline design”, i.e.
delayed repetition of treatment
in at least 3 samples

6. Persistence of effects

Follow-up assessments

7. (Differential) Reactivity of
assessment methods

- Non-reactive data assessment

- additional measures to enhance
motivation in the control group

- deception about the study's
purpose

8. Socially desirable responses in -

Re

blace by non -reactive data

state, mental functioning, and physiological arousal o$qres who live in areas polluted to a

different extent.
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surveys assessment, behavioral traces
emphasis of anonymity and
scientific background

specific scaling techniques

9. Simultaneous control of effects - Solomon-4-groups-design
due to testing, maturity,
selection, external events and

regression towards the mean

[I1. Outlook: Future development of methods and insttutional embodiment
It is not the purpose of this section to discuss the dutievelopment of behavior change
techniques and research strategies at a content $&vet, an extended body of literature on
these topics already exists (e.g., Dwyer et al. 1993eGEH90; Leeming, Dwyer, Porter, and
Cobern 1993; Oskamp 1983, 1995; Schahn 1995). Instead, we addresg plessldpments
of research methods and the institutional embodimemtvaluation research with a stress on

developments in Germany, Switzerland and Austria.

1. Development of methods

As already mentioned, environmental research indhelssciences has not developed a specific
methodological approach, but applies the social sciestastiard methods to investigate a
particular topic. There are no reasons to expect thelafmnent of specific methods for the
future, at least not independent from or beyond the rdetbgical development of the social
sciences more generally. Given the variety of retea@uestions and topics in evaluation
research, a true standardization of assessment insttsibveyond the already practiced revision
of questionnaire scales from time to time does not apjoebe possible, although it may be
useful for the comparability of resuftsThere is, however, one area that seems to promise a
advancement of methods for the years to cosigwulation experiments and computer
simulationsas possibilities to reduce research expenses in tparpt®n of an evaluation. As

the examples mentioned above have demonstrated, alatwvalstudy is always associated with

2 For a recent approach in the field see Kaiser (1998), mposed and developed a Rasch-
scale for measuring pro-environmental behavior.
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considerable expenses, particularly if behavioral detsassessed, and there are some practical
problems to abide by the conditions of a true experimgidly throughout the study. These
problems (see above) may have fatal effects, panigula time-consuming and non-repeatable

longitudinal surveys.

The use of computers provides a possibility to test uarioterventions "in vitro", and to filter

out inefficient interventions even before the actegberiment is conducted in the field. In
simulation experiments, participants are introduced tadlevant scenario at a computer (e.g.,
changes of fees for electricity, water, or public $@ortation, installation of a new garbage
collection system) and their reactions in concretigagsons are tested (e.g., wilingness to
separate different kinds of waste, to refrain from oam#ion, or choice of transport system).
The internal validity of these simulations would beaamaximum, since groups could be
randomized and all variables are controlled. The simulatould not only be used to test, in
advance, several possible variants of later conductireyaluation study in the field, but would
become an important supplement of the carefully conduatddeaternally valid field study.

Mosler (1993) has used simulation experiments for some nome to investigate ecological

dilemma situations where responsible pro-environmewtan is encouraged.

Mosler, Gutscher, and Artho (1996) go one step further éir tomputer simulations of
influence processes in social collectives. A novekas of their approach is the generation of
even the "participants" and their reactions by a comgurtegram. Supposing that the employed
algorithms are valid, complex and long-term developmerda thus be investigated
economically and within a short time frame. Currentlpwever, the low precision of most
theories does not yet allow an exact mathematigaleimentation, but leaves too many degrees
of freedom. This is a limitation of the approach thraty prevent its widespread application at
least for some time into the future. Furthermore, dlesign of an appropriate simulation
program is very time-consuming, too. Such an effortavily be rational in the case of multiple

application possibilities.
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2. Institutional embodiment

The examples mentioned in sections | and Il are repta&see for applied research tasks in the
environmental domain, since these or similar quesiitmseduce consumption of electricity, to
enhance quality of garbage separation, and so on) aea plised to persons working in
environmentally relevant areas. These persons, in, texpect assistance by scientific
professionals. Most of the described studies were wotever, commissioned work, but basic
research (with an orientation towards applicationyl, #ne interest focused on the effectiveness
of theoretical concepts. The results of true commisslowork are seldom published in the
scientific literature, either because their implicasi@re not thought to extend beyond the single
investigated case, or because the customer is disi@@rnesa publication. Further, intervention
programs are not necessarily motivated by environrentdéection concerns; environmental
protection may often form just a side effect (for eglanif a municipal energy provider
attempts to decrease electricity consumption, in omesate the capital expenditure required
for a more powerful generating plant). Finally, the esadbn of applied, large-scale
interventions with relevance for a whole societys Hatherto been the exception in the
environmental domain. On the one hand, potential cust®may not be aware of the
competence that the social sciences and psychologydecanieved in this area, or may not ask
for external assistance until some of their ownrnaptts have failed. On the other hand, for
various reasons, researchers do not actively prorheteractical application of basic research
results (see Schahn 1993b; Seligman and Hutton 1981). Bothsasgmdt in a waste of both
human and financial resources, insofar as adequate medkatehave been tested in basic
research are not taken, or as municipal councils, atiéspradministrations, trade and industry
concurrently work at the same problems for which netebas already developed solutions or

suggestions.

We do not pretend that the social sciences could offeady-made solution for any practical

problem. What can be offered, in fact, are resultsmagithods that allow, in many cases, to test
interventions and to arrive at a scientifically i@@sd recommendation. Still missing, however,
is the establishment of professionals offering applications of scientific relsearorder to

create a link between the universities' basic rebeamnd the potential customers. This process



Joachim Schahn and Gerd Bohner 31

has just started in Germany; few private institutesval as several dozen self-employed
professionals have specialized in the application okscientific environmental research. In
psychology, for example, the section "Umweltpsycholog@Efivironmental Psychology) was
founded within the "Berufsverband Deutscher PsychologB®P({ the German professional
association for practically working psychologists) in 199%he section promotes the
development of working opportunities for practitioners e tapplication of environmental
research. The USA, often blazing the trail for amirends, do not show a greater extent of
institutionalization in the area of environmental tpgion (in the areas of housing and

architecture, however, evaluation is a legal requirerinestme federal states).

To bring such an applied field into being, the universiiescalled for as well: The teaching of
adequate contents in the various disciplines, as wsitragtaneous lobbying are necessary. The
relevant contacts should be established by presergatimhpublications that are acknowledged
by potential employers in communities and corporatitmasle and industry, and in politics. The
social sciences in general, and individual social gstsnh particular, need to become known as
competent partners in questions of implementation anidagian of environmental protection
measures. Although the traditional definition of acadethities covers mainly research and
teaching, professionals in basic research should hétg o life an established field of
environmental evaluation research. As long as such-exiademic action ("aul3er-akademisches
Handeln"; Flade and Rohrmann 1988: 144) is not regarded as &iogadieature in the
academic context, the task falls to those who haveady established themselves at the
university. This is because these persons are leliengel to conform to a job profile that
emphasizes essentially the quality of research, asdrte extent the quality of teaching, but is
— at best — disinterested in practical applications thahatoresult in publications of basic

research.
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