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ABSTRACT 

Antecedent strategies such as information and prompts when used to promote 
proenvironmental practices, i.e., energy and water conservation, recycling and litter 
control, use of mass transit or energy saving driving behaviors, are generally believed 
to be ineffective, particularly in comparison to consequence strategies such as feed
back and use of various rewards. A review of forty-one representative studies in 
behavioral, environmental research indicated that when attention is given to such 
factors as specificity, proximity, convenience of the behavior, and salience that 
antecedent strategies can be effective, albeit still considerably less effective than 
consequence strategies. However, far more striking in the review was the poor design 
of antecedent strategies, the use primarily of the written medium alone, and the 
generally singular presentation of the intervention. The development of more 
effective antecedent strategies is important from a policy perspective since they are 
generally less expensive to implement than consequence strategies, or may be com
bined with consequence strategies to optimize outcome. Incorporating concepts 
and practices from communications and social diffusion theories, as well as more 
fully exploiting behavioral modeling were discussed as bases for developing more 
effective antecedent strategies. Examples of media-based and local, personal contact 
approaches are given to illustrate the potential of more effective antecedent 
strategies. 
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INTRODUCTION 

In the last decade a large number of field studies have investigated the effective
ness of behavioral interventions for promoting environmentally protective 
practices. The underlying assumption of these studies is that environmental 
problems have important behavioral dimensions and that, consequently, the 
development of an appropriate behavioral technology is indispensible—next to 
a physical technology—in finding optimal solutions for today's environmental 
problems [1,2]. This position has been succinctly stated before: "The eco
logical crisis is a crisis of maladaptive behavior," hence " . . . the most feasible 
solution lies in the immediate changing of critical behaviors on a population-
wide basis" [3, pp. 583-584]. 

The main research areas to which behavioral technology has been applied in 
this context include: litter control, recycling, population control, transporta
tion, residential energy and water conservation, and to some extent, noise 
control. The principal objective of most of these studies is the empirical 
assessment—by means of field experimental research—of both the absolute and 
relative effectiveness of antecedent and consequence interventions for promoting 
environmentally protective behavior. 

Antecedent interventions can be defined as stimulus events occurring before 
the target behavior, designed to increase or decrease the probability of the target 
behavior. Examples are: information to consumers about energy conservation 
or about population control and prompting households to recycle certain goods 
or to conserve water. 

Consequence interventions, on the other hand, can be described as stimulus 
events occurring after the target behavior, designed to increase or decrease the 
probability of the target behavior. Examples are: feedback to consumers on 
their residential energy consumption, rewards to households for recycling 
efforts, and fining littering along highways. From a policy point of view, 
behavioral research on environmental problems is relevant for at least two 
reasons: 

1. it can provide policy makers with an empirical, experimentally-based 
evaluation of the effectiveness of implemented policy interventions; and 

2. it can provide policy makers with an empirical, experimentally-based 
evaluation of the effectiveness of not-yet-implemented, but possibly 
promising, policy interventions. 

Careful examinations and comparisons of the findings of behavioral studies 
on environmental protection behavior show that, in general, antecedent inter
ventions are quite ineffective in promoting pro-environmental behaviors, whereas 
consequence interventions are quite effective in promoting such behaviors. All 
review studies in this research area formulate conclusions in agreement with this 
empirical generalization [1, 2 ,4-9] . Thus, if we take energy conservation as an 
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example, most studies have shown that providing consumers with frequent feed
back on their energy consumption and rewarding them for conserving energy is 
far more effective than giving consumers information on how to reduce energy 
consumption or prompting them to conserve [10-13]. Again, from a policy 
point of view these findings are to some degree disappointing for three reasons. 

1. the implementation costs of antecedent interventions usually are much 
lower than of consequence interventions; 

2. antecedent approaches have been and are logical types of governmental 
interventions (e.g., booklets, TV "spots," etc.), i.e., where, in economic 
terms, the present and future "externalities" seem quite favorable but not 
profitable for one or more firms; and 

3. effective antecedent strategies could potentially enhance the effectiveness 
of consequence strategies. For example, a well and properly informed 
citizenry could make more appropriate responses to price increases. 

In general, the relative ineffectiveness of antecedent interventions is explained 
by both reviewers and researchers in terms of attitude-behavior discrepancies 
and/or lacking reinforcing contingencies [1 ,2 ,6] . Though we do not disagree 
with these two explanations, we strongly feel that now the time has come to 
offer a third explanation: Most antecedent interventions in mainstream 
behavioral, environmental research are characterized by a very low degree of 
optimality of design. As we will show in Section Two, antecedent interventions 
are typically one-shot interventions, tend to be rather uncreative (like mailed 
three-page leaflets), are not designed in correspondence with basic tenets of 
communications research (e.g., built-in feedback channels, adoption of innova
tions strategies), and ignore other antecedent interventions (e.g., media 
approaches). It is important to note, however, that studies investigating limited 
antecedent approaches have been ecologically valid in terms of precisely follow
ing "real-world" efforts. For example, as noted by Geller et al., a prime strategy 
used by federal and state DOE's and power companies in the 1970's was the 
information booklet [2]. A number of conservation studies have evaluated 
these same booklets independently and generally concluded that this antecedent 
strategy is ineffective [12, 13]. 

Thus, the above-mentioned general finding of the ineffectiveness of 
antecedent interventions, while concluded from ecologically valid research, 
nevertheless seems to be only partly true; it solely holds for the rather one-sided 
and sub-optimal antecedent interventions evaluated so far. Both from the point 
of view of environmental policy and of scientific progress, this tendency for 
evaluating poorly designed antecedent interventions is, of course, objectionable. 
In reviewing the behavioral research on antecedent strategies, we have formed an 
impression that some behavioral scientists and practitioners in this area may have 
rooted, preconceived ideas about the low effectiveness of antecedent interven
tions which consequently seem to generate self-fulfilling prophecies. This 
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impression gets an empirical basis, however, if one compares the creativity and 
continuity of consequence interventions with the almost non-creativity and 
transience of antecedent interventions. 

However, it is not the intention of this analysis to denigrate the role of 
consequence strategies which appear to be quite effective. Rather, more 
effective antecedent strategies may be combined with consequence strategies to 
yield optimal outcomes. Or, better designed antecedent strategies may yield 
outcomes approaching some consequence strategies, but at lower cost, thus 
making the present analysis of antecedent strategies highly relevant to environ
mental policies and programs. 

The main purpose of this article is to make a plea for designing more 
powerful and sophisticated antecedent interventions in behavioral, environ
mental research. In Section Two, we take a closer look at some representative 
studies in this research area. To illustrate our general statement, we will outline 
in Section Three some possibly more fruitful directions in which behavioral, 
environmental research on antecedent interventions could be developed. Sec
tion Four will contain some concluding remarks. 

REVIEW OF THE LITERATURE 

Table 1 presents the targets, strategies, and outcomes of forty-one behavioral 
studies in"resource management (residential energy conservation, transportation 
management, water conservation, recycling, and litter control) that have 
experimentally evaluated antecedent strategies alone, or within the same study 
have evaluated consequence procedures with or without antecedent strategies. 
Studies were not included in the table where the effects of antecedent strategies 
alone were not separately evaluated. The number after each study indicates its 
place in the reference section. A complete delineation of all behavioral resource 
studies with analyses and criticisms beyond the scope of the present paper is 
available elsewhere [2]. 

The present table is rather meant to be illustrative and representative of the 
field, but not exhaustive. Note that transportation management is only 
represented by one study, since no other work could be found that evaluated 
antecedent strategies alone (e.g., information on car pooling; new transit route 
map designs), although recent research has stressed the importance of this type 
of approach [2]. In addition, only one water conservation study met the 
criteria for inclusion in the table. 

Despite these limitations, there are a number of consistent outcomes across 
the studies: 

1. It is quite apparent that studies which only use booklets, flyers, letters 
and the like generally show no, or at most minimal, change in the target 
behaviors. 
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2. More intrusive or personal prompts (e.g., at a person's door), prompts 
with more specific information, and multiple types or frequent prompts, 
seem to increase responsiveness. 

3. Aspects of the environment such as its cleanliness, the convenience of 
performing behaviors because of, for example, multiple trash receptacles 
or the design of receptacles, generally decrease littering and increase 
recycling. 

4. Generally, some antecedent strategies are somewhat effective when 
attention is directed to the specificity of the requested behavior (e.g., 
"deposit litter in green can only"); proximity and convenience of the 
behavior (e.g., providing many places to recycle materials); salience 
(e.g., a clean environment means no littering), and, perhaps also to 
instrusiveness (e.g., a prompt at the time and site of purchase), and 
repitition [2]. 

5. While it is quite apparent that in studies where the effects of consequence 
strategies were also evaluated these strategies were far more effective than 
antecedent strategies, an examination of the table indicates that: a. with 
some exceptions, antecedent strategies were delivered only once (e.g., a 
booklet), unless the strategy was a facet of the milieu (e.g., clean environ
ment, new trash cans, a permanent sign); b. generally, only the written 
medium was used; and c. there are only two studies [20,46] that used 
explicit, on-site demonstrations and in vivo or video modeling techniques. 

An examination of the table reveals some other interesting consistencies. 
In most instances, antecedent strategies designed to change private environ
mental practices such as home energy consumption primarily involved one-shot 
information booklets and the like. Multiple types and repetitive strategies were 
more frequently used with more public practices such as littering and recycling. 
While the nature of the target behaviors should influence the type of interven
tion strategy designed for the problem, two other factors have probably also 
influenced the present state of behavioral research—ease of measurement and 
"historical accident" or tradition. 

In the case of home energy consumption, for example, specific target 
behaviors or processes such as thermostat control are difficult and expensive to 
monitor and modify. However, obtaining frequent measures of outcome from 
reading energy meters is relatively simple and inexpensive. It is, therefore, 
not surprising that most behavioral research on residential energy consumption 
has investigated the consequence strategy of feedback on energy consumption. 
But, "tradition" may have played a role also. For example, the earliest littering 
and recycling studies employed antecedent strategies and this approach still 
seems to be followed in more recent studies. Behavioral transportation manage
ment is represented by only one study in the table possibly because the first 
[50] and subsequent studies [2] focused on free ridership and other methods to 
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reinforce ridership, i.e., a consequence approach. Thus, measurement capa
bilities and the starting point of research may greatly influence the direction and 
scope of subsequent development of a paradigm. 

While these points are important in understanding the development of the 
field, the central themes of this paper, supported by the table, are that: 1) under 
some conditions antecedent strategies are somewhat effective, but 2) it appears 
that multifaceted, more creative antecedent strategies have generally not been 
investigated. To conclude that all types of antecedent strategies are ineffective, 
is obviously not warranted. We now turn to a discussion of conceptual bases 
and practical directions for the development of more robust antecedent 
strategies. 

DIRECTION FOR FUTURE BEHAVIORAL RESEARCH 
ON ANTECEDENT INTERVENTIONS 

In this section we will extend our general argument by giving some examples 
of antecedent interventions which might be more effective in promoting environ
mentally protective behavior than the ones investigated so far. An analysis of 
the repertoire of antecedent interventions evaluated in behavioral, environmental 
research indicates that for some unknown reason, not all standard interventions 
for behavior change have been included and applied, certainly not in combina
tion (see Table 1). A clear illustration of this conclusion is the fact that one of 
the most powerful interventions—modeling [51] —has almost been overlooked in 
behavioral, environmental research. As we noted, there appears to be only two 
studies on the application of modeling principles [20,46]. 

Other antecedent strategies that have not been well investigated include 
stimulus control tactics, chaining, and rule-giving. For example, in video-tape 
programs demonstrating home conservation behaviors, models were depicted as 
they developed a set of rules in the summer for when to use air conditioning 
or fans. In the winter program, models were shown working out a chain of 
behaviors that would lead them to turn the thermostat to 55 ° F at certain times, 
i.e., when leaving the home or going to bed, the latter case being an example 
of stimulus control [20]. Thus, diverse antecedent strategies from the 
behavioral framework need to be more fully implemented and evaluated, a point 
we will return to later. 

More behavior analyses also need to be directed toward ascertaining the 
reasons why particular antecedent strategies do not work. For example, with 
information booklets it seems important to know if consumers threw the 
booklets away; glanced at the booklets, but did not like the format; did not 
understand the material; understood the material, but wanted some more advice, 
etc. In other words, to more effectively design antecedent strategies, we need 
feedback from consumers. Although such data is seen as a legitimate and 
important aspect of behavioral research [52], it appears that such data are 
missing from many behavioral, environmental studies. 
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Another quite striking conclusion is that most behavioral scientists in the 
environmental area have not incorporated and applied general findings from 
related social science disciplines. A clear example is the almost total neglect of 
results of diffusion of innovations research, a long and well established research 
tradition [53-57]. Within this research tradition, significant theoretical and 
empirical knowledge has been gathered with regards to the question of under 
what conditions innovations are and are not adopted in society (e.g., adoption 
of more efficient agricultural technologies by farmers, diffusion of medical 
knowledge in medical circles, adoption of birth control methods in Third-
World countries). Thus, diffusion research studies factors regulating adoption of 
innovations in certain contexts. 

The main reason why diffusion research is of vital importance for environ
mental research is that changing environmental destructive behavior into 
environmental protective behavior is, in fact, the adoption of innovative 
behaviors [58]. The adoption of such practices as car pools or products such as 
home retrofitting material can be seen as the diffusion of innovations. Conse
quently, application of diffusion of innovation principles can be extremely 
useful for environmental behavioral research. More specifically, these principles 
can provide a general framework for the different phases of the decisionmaking 
process with regards to the diffusion and adoption of environmentally protective 
behavior [58,59]. In addition to this, diffusion theory can offer hypotheses 
on the influence of communications and social networks on the adoption of 
environmentally protective behavior. 

Diffusion theory emphasizes the important role of the media in providing 
information on innovations and influencing a select minority of people to adopt 
innovations. These early adopters often serve as behavioral models for later 
adopters. However, diffusion theory and field studies also emphasize the 
integrated role of media and personal contact, and particularly the important 
role played in local settings, such as neighborhoods, by early adopters and/or 
local leaders. For example, personal contact from a neighborhood leader who 
has a retrofitted home may be an important element in the decision of a home
owner to retrofit his/her home. Diffusion theory also provides some guidelines 
on elements of an innovation related to adoptiveness including the fit of the 
innovation with the local setting, awareness of the innovation, support by 
significant others, its simplicity and flexibility, readily available feedback on the 
success of the innovation, and its trialability. The integration of behavioral 
principles with diffusion theory for community development purposes has been 
recently suggested by other writers [60]. 

Another neglected, though closely related, area in behavioral, environmental 
research is communications theory [61, 62]. We are especially referring to that 
part of communications theory which is concerned with necessary conditions 
for communications (e.g., information campaigns, education programs) to be 
effective in changing attitudes and/or behavior. For example, one thing that 
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communications theory stresses—and which is almost always lacking in 
behavioral, environmental research on antecedent interventions—is the necessity 
of built-in feedback channels for intervention programs. If for instance, an 
informational campaign is set up for promoting energy conservation by con
sumers, we should make sure that the communications flow is not one-sided 
(research team -»■ consumers), but two-sided (research team ** consumers). 
The target group, at any time, should have the possibility to respond to the 
communications, to ask for additional information, etc. This need for response 
can be facilitated by built-in feedback channels. These channels are clearly 
lacking in behavioral, environmental studies, as they are characterized by one
sided communications. As we saw in Section Two, most studies use very simple 
antecedent interventions, e.g., mailed leaflets or brochures about the target 
behavior. 

Other points from communications theory which are of importance to 
behavioral, environmental research regard questions like: 

1. What is the pre-intervention need of the target group for the intervention 
communications? 

2. What is the degree of homogenity/heterogenity of the target group? 
Should communication messages be segmented? 

3. How does the target group perceive and evaluate the intervention com
munications (reliability, conviction, power, reactance, etc.)? 

4. How should optimal (in terms of effectiveness for attitude and/or behavior 
change) communication messages be designed? 

5. Which media should be used? 

Maccoby and Alexander have also recently detailed important facets of 
communications that should be present to facilitate behavior change including 
carefully setting an agenda [63] ; providing a rationale for changing a practice 
and precise information about the behavior change; providing methods of 
training for the behavior change; describing and showing the gains accruable 
from engaging in the new behavior, thus providing motivation and reinforce
ment, and setting up ways for the new behavior to be maintained. Maccoby and 
Alexander disputed the axiom in the field that media-based approaches will not 
change behavior. Consistent with this paper, they argued that state-of-the-art 
media programs have rarely been implemented, but when sophisticated com
munication strategies have been used such as for community-based health 
promotion efforts, there is some evidence for behavior change [63]. 

Elsewhere, the second author has reviewed the careful planning and evalua
tion that were involved in a number of children's television workshop programs 
that evidently promote both attitude and behavior change [64]. Thus, 
behavioral approaches also need to be integrated with current work in 
communications. 

The various assets of communications theory have generally not been 
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incorporated into behavioral, environmental research. We suggest that this 
deficit offers one conceptual explanation for the ineffectiveness of antecedent 
interventions. 

In the remaining part of this section, we will give some examples of 
antecedent interventions which go beyond the ones most popular in behavioral, 
environmental research and which may be as effective as, and certainly 
compUmentary, to consequence interventions. Again, we underline the fact that 
consequence interventions have proven to be quite successful in promoting 
environmentally protective behavior. Our main argument is, however, that the 
implementation costs of antecedent interventions are usually lower and, thus, 
more important from a policy point of view and that the effectiveness of ante
cedent interventions may be increased considerably by improving their design. 

SUGGESTED RESEARCH 

Modeling 

As we stated before, modeling (especially participant modeling) is a very 
powerful intervention for behavior change, yet has rarely been applied in the 
environmental area. Nevertheless, there seems to be no reason why modeling 
should not be utilized in this area. The second author and his students have 
shown that a persuasive, specially prepared videotaped program that demon
strated ("modeled") very practical energy conservation methods was an 
effective and promising intervention for reducing energy consumption [20]. 
An interesting aspect of modeling in this respect is that it can easily be combined 
with media approaches as the above mentioned study already indicates. This 
form of "symbolic modeling" is especially promising because of its large-scale 
application via TV [51]. 

Participant modeling, the most effective behavior change strategy [51], has 
been infrequently used in environmental programs. Participant modeling may 
be affected by having, for example, home energy auditors not only tell a 
consumer what behavioral and retrofitting steps need to be taken, but by having 
the auditor give step-by-step demonstrations of basic strategies to the consumer 
with some subsequent follow-up provided. It is not clear if current auditing 
programs follow this approach. Thus, one direction for future research might 
be to explore in more detail the applicability of modeling principles for 
promoting environmentally protective behavior (e.g., energy audits, make use 
of high-status persons as models for antilitter behavior or local recycling efforts, 
TV programs, etc.). 

Media Approaches 

It is almost like forcing an open door to say that mass media are an indis-
pensible part of modern society. Today's communication processes would be 
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unthinkable without our mass media. To some degree, behavioral scientists have 
become intrigued with the potential of television and other mass media for 
behavior change, especially in the field of health promotion efforts [65]. There 
are, however, few studies on the use of mass media for promoting environ
mentally protective behavior [2]. Some examples can illustrate the usefulness 
of mass media in this area. 

There is some empirical evidence that specific prompts are moderately 
effective in encouraging environmentally protective behavior [1,2] . Given its 
large-scale range, it would be interesting to study the effectiveness (including 
cost-effectiveness) of mass media in prompting pro-environmental behaviors. 
For example, we have noted that prompting strategies have generally only used 
the written medium. We are intrigued with the possibilities of making prompts 
extremely visible, timely, and salient by delivering them over TV and radio. 
For example, viewers can be requested to turn back their thermostats in the 
winter after the eleven o'clock news and be shown people performing the 
set-back at that time. Commuters may be prompted to wear seat belts during 
radio shows that are frequently listened to during commuting times. Feedback 
can be built into these media efforts by providing daily information on energy 
saved in an area, samples of drivers wearing seat belts, etc. There is, indeed, 
some experimental data that such aggregate feedback approaches may be 
moderately effective [22,66]. 

Behavioral, principles may also be used in conjunction with "spots" and 
ads prompting pro-environmental practices. For example, there are ads for 
overhead fans and quartz heaters that apparently used such behavioral principles 
as depicting coping models, showing the models being reinforced for using the 
products, noting the specific practices affected by the products, and the 
advantage's of the products. The ads were in stark contrast to more typical 
public service announcements or appeals to "sacrifice" for conservation that 
have often been used and described elsewhere [67]. 

There are, however, numerous other applications. If we take residential 
energy conservation as an example, the effectiveness could be studied of 
specially developed television programs in which people are instructed on which 
technical and behavioral changes are adequate energy conserving measures, how 
to monitor their own energy consumption, how to calculate cost-effective 
energy investments, etc. Especially at a time when it appears that local 
television may become an important medium, such programs seem to be quite 
promising. For instance, local community energy conservation plans could be 
developed, involving both the residential, commercial, and industrial sector, in 
which local television provides the community with information about the 
program, specific and effective energy conservation tips, frequent feedback 
on conservation outcomes, and other forms of reinforcement for conservation 
efforts. The interesting thing about these kinds of media applications is the 
possibility of a planned combination of different principles of behavior change, 
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i.e., elements of modeling theory (high-status, local residents); diffusion theory 
(use of existing local networks); communications theory (optimal design of 
television messages), and social learning theory (prompting, feedback, self-
monitoring, goal-setting, reinforcement), applied in a coherent and consistent 
way. 

Social Networks Approach 

There is convincing empirical evidence that social networks' characteristics 
are of fundamental importance for the diffusion of innovations [53, 56]. 
Especially characteristics like openness/closedness and homogenity/ 
heterogenity tend to be important. However, there are surprisingly few 
studies on the diffusion and adoption of environmentally protective behavior. 
An interesting exception is a study by Darley [58] who looked at factors 
favoring the adoption of an energy conserving thermostat. In accordance 
with general diffusion theory, Darley found that, among other things, adoption 
of the thermostat depended on the degree of encouragement by influential 
others [68]. In Darley's words ". . . diffusion proceeds along sociometric rather 
than spatial networks" [58, p. 325]. From general diffusion theory, we know 
that this seems especially the case within homogeneous networks characterized 
by strong network relations [56]. Though it might be true that sociometric 
networks are more important than spatial networks in explaining the diffusion 
of innovations, it should not be overlooked that spatial networks may frame 
sociometric networks in ways that may be important to environmental protec
tion. Warren and Clifford found that neighborhoods with strong (cohesive) 
social networks conserved more energy than neighborhoods with weak (non-
cohesive) social networks [69]. Their hypothesis is that ". . . norms of 
household energy usage are filtered through geographically-based social units 
such as neighborhoods and local communities." [69, p. 3] 

We have also previously alluded to the potential of more local programs that 
tap or develop social networks. A highly effective strategy may consist of 
working directly with neighborhood leaders or respected individuals and 
changing their environmental practices. These leaders may then formally or 
informally serve as instructors and models for other neighborhood residents 
essentially creating a local snowballing effect. This point plus the work of Katz 
and Lazarsfeid and Warren and Clifford seems to have important policy and 
research implications: "Without having an adequate link to social structure, 
and communities, federal policies or other macro-societal programs are not liable 
to harness the willingness of individuals to take voluntary action." [69, p. 14] 

CONCLUSIONS 

A general finding of behavioral, environmental research is that consequence 
interventions are more effective than antecedent interventions in promoting 
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environmentally protective behavior. From a policy point of view, this finding 
is rather disappointing as the implementation costs of consequence strategies are 
usually significantly higher than for antecedent strategies and antecedent 
approaches seem appropriate for government interventions. The ineffectiveness 
of antecedent interventions is generally explained by behavioral scientists in 
terms of lacking reinforcing contingencies and/or underlying attitude-behavior 
discrepancies. 

In addition to these two explanations, this article offers a third explanation. 
Antecedent interventions are very poorly designed in mainstream behavioral, 
environmental research. Thus, it may be that antecedent interventions could be 
more competitive with consequence interventions if their design was more 
creative, optimal and sophisticated. Also, antecedent interventions are often 
implemented without incorporating and applying general findings from related 
social science disciplines, in particular, communications and diffusion theory. 
Moreover, not all standard behavioral interventions, such as modeling, have been 
applied to changing environmental behavior. 

It might very well be that if these short-comings would be overcome, 
antecedent interventions may be more effective. The examples we gave 
(modeling, media approach, network approach) of possibly more optimal 
antecedent interventions could be tested empirically to see if this hypothesis 
is true. Again, we emphasize that such an empirical test should be as powerful 
as possible. From our perspective, this means experimental field research. 

These alternative directions for behavioral, environmental research imply, 
however, certain changes by behavioral scientists themselves. We should be 
as creative in designing antecedent interventions as we are in designing conse
quence interventions; critically examine our often rooted, pre-conceived ideas 
about antecedent interventions, and be willing to consult other social sciences. 
Finally, we realize that trying to convince our colleagues to experiment with 
diverse and multidimensional strategies in itself involves the adoption of an 
innovation. We would be remiss to believe that such a change in the field would 
be accomplished by only the present article and through the written medium. 
Hence, we are also involved in the development and dissemination of behavioral, 
environmental research through radio and TV presentations, network building, 
and workshops and conferences. 

REFERENCES 

1. J. D. Cone and S. C. Hayes, Environmental Problems: Behavioral Solutions, 
Monterey, California, Brooks/Cole Publishing Company, 1980. 

2. E. S. Geller, R. A. Winett, and P. B. Everett, Preserving the Environment: 
New Strategies for Behavior Change, Elmsford, New York, Pergamon Press, 
in press. 

3. M. P. Maloney and M. P. Ward, Ecology: Let's Hear from the People, 
American Psychologist, 28, 1973, pp. 583-586. 



218 / P. ESTER AND R. A. WINETT 

4. J. J. Carlyle and E. S. Geller, "Behavioral Approaches to Reducing 
Residential Energy Consumption: A Critical Review," unpublished manu
script, Virginia Polytechnic Institute and State University, Blacksburg, 
Virginia, 1979. 

5. P. Ellis and G. Gaskell, "A Review of Social Research of the Individual 
Consumer," unpublished manuscript, Department of Psychology, London 
School of Economics, London, England, 1978. 

6. P. Ester, The Energy Question as a Social Problem, Van Gorcum Publishing 
Company, Assen, The Netherlands, 1981. 

7. B. Iverges and M.E. Olsen, "Policies for Promoting Consumer Energy 
Conservation: An American and European Perspective," unpublished 
manuscript, International Institute for Environment and Society, Berlin 
West Germany, 1979. 

8. M. E. Olsen and J. A. Goodnight, Social Aspects of Energy Conservation of 
the Northwest Energy Policy Project, Report for the Pacific Northwest 
Regional Commission, Portland, Oregon, 1977. 

9. R. A. Winett and M. S. Neale, Psychological Framework for Energy 
Conservation in Buildings; Strategies, Outcomes, Directions, Energy and 
Buildings, 2, pp. 101-116, 1979. 

10. S. C. Hayes and J. D. Cone, Reducing Residential Electrical Use: Payments, 
Information, and Feedback, Journal of Applied Behavior Analysis, 10, 
pp.425-435, 1977. 

11. T. A. Heberlein, Conservation Information: The Energy Crisis and 
Electricity Consumption in an Apartment Complex, Energy Systems and 
Policy, 7, pp. 105-117, 1975. 

12. R. A. Winett, J. H. Kagel, R. C. Battalio, and R. C. Winkler, Effects of 
Monetary Rebates, Feedback and Information on Residential Electricity 
Conservation, Journal of Applied Psychology, 63, pp. 73-78, 1978. 

13. R. A. Winett and M. Nietzel, Behavioral Ecology: Contingency Manage
ment of Residential Energy Use, American Journal of Community 
Psychology, 3, pp. 123-133, 1975. 

14. E. S. Geller, Evaluating Energy Conservation Programs: Is Verbal Report 
Enough?, Journal of Consumer Research, in press, 1981. 

15. R. J. Kohlenberg and S. Anschell, Conclusions and Recommendations for 
Electrical Energy Conservation Based on the Washington Rate Demonstra
tions Project, Institute of Governmental Research, University of 
Washington, Seattle, Washington, 1980. 

16. R. J. Kohlenberg, T. Phillips, and W. Proctor, A Behavioral Analysis of 
Peaking in Residential Electricity Energy Consumption, Journal of Applied 
Behavior Analysis, 9, pp. 13-18, 1976. 

17. P. D. Luyben, "Current Dimensions of Research to Prompt Energy 
Conservation," unpublished manuscript, State University of New York at 
Cortland, 1981. 

18. M. H. Palmer, M. E. Lloyd, and K. E. Lloyd, An Experimental Analysis 
of Electricity Conservation Procedures, Journal of Applied Behavior 
Analysis, 10, pp. 665-672, 1978. 

19. R. A. Winett, Prompting Turning-Out Lights in Unoccupied Rooms, Journal 
of Environmental Systems, 6, pp. 237-241, 1978. 



ANTECEDENT STRATEGIES / 219 

20. R. A. Winett, J. Hatcher, I. Leckliter, T. R. Fort, J. F. Fishback, A. W. 
Riley, and S. Q. Love, "The Effects of Videotape Modeling and Feedback 
on Residential Comfort, the Thermal Environment, and Electricity 
Consumption: Winter and Summer Studies," unpublished manuscript, 
Department of Psychology, Virginia Polytechnic Institute and State 
University, Blacksburg, Virginia, 1981. 

21. B. A. Buttram and E. S. Geller, "Analysis of Behavioral, Educational, and 
Engineering Strategies for Motivating Residential Water Conservation," 
unpublished manuscript, Virginia Polytechnic Institute and State 
University, Blacksburg, Virginia, 1981. 

22. R. Van Houten, P. Nau, and Z. Marini, An Analysis of Public Posting in 
Reducing Speeding Behavior on an Urban Highway, Journal of Applied 
Behavior Analysis, 13, pp. 383-396, 1980. 

23. J. Arbuthnot, R. Tedeschi, M. Wayner, J. Turner, S. Kressel, and R. Rush, 
The Induction of Sustained Recycling Behavior through the Foot-in-the-
Door Technique, Journal of Environmental Systems, 6, pp. 353-366, 
1977. 

24. E. S. Geller, J. L. Chaffee, and R. E. Ingram, Prompting Paper-Recycling 
on a University Campus, Journal of Environmental Systems, 5, pp. 39-57, 
1975. 

25. C. D. Hamad, D. Cooper, and G. Semb, Resource Recovery: The Use of a 
Group Contingency to Increase Paper Recycling in an Elementary School, 
unpublished manuscript, University of Kansas, 1977. 

26. C. R. Humphrey, R. J. Bord, M. M. Hammond, and S. Mann, Attitudes 
and Conditions for Cooperation in a Paper Recycling Program, Environment 
and Behavior 9, pp. 107-124, 1977. 

27. R. E. Ingram, and E. S. Geller, A Community-Integrated, Behavior Modifica
tion Approach for Facilitating Paper Recycling, JSAS Catalog of Selected 
Documents in Psychology, 5, p. 327, 1975 (Ms. No. 1097). 

28. H. E. Jacobs, "An Analysis of Motivational Effects in Encouraging Participa
tion in a Residential Recycling Program," unpublished masters thesis, 
Florida State University, 1978. 

29. H. E. Jacobs and J. S. Bailey, "The Leon County Recycling Program: The 
Development of an Empirically Derived Community Wide Resource 
Recovery Program," symposium presentation at Association for Behavior 
Analysis Meeting, Dearborn, Michigan, 1979. 

30. P. D. Luyben, S. B. Warren, and T. A. Tallman, Recycling Beverage Con
tainers on a College Campus, Journal of Environmental Systems, 9:2, 
pp. 189-202, 1980. 

31 . P. D. Luyben and J. S. Bailey, Newspaper Recycling: The Effects of 
Rewards and Proximity of Containers, Environment and Behavior, 11:4, 
pp.539-557, 1979. 

32. D. H. Reid, P. D. Luyben, R. J. Rawers, and J. S. Bailey, The Effects of 
Prompting and Proximity of Containers on Newspaper Recycling Behavior, 
Environment and Behavior, 8, pp. 471-483, 1979. 

33. J. F. Witmer and E. S. Geller, Facilitating Paper Recycling: Effects of 
Prompts, Raffles, and Contests, Journal of Applied Behavior Analysis, 9, 
pp. 315-322, 1976. 



220 / P. ESTER AND R. A. WINETT 

34. M. M. Baltes and S. C. Hayward, Application and Evaluation of Strategies 
to Reduce Pollution: Behavioral Control of Littering in a Football 
Stadium, Journal of Applied Psychology, 61, pp. 501-506, 1976. 

35. R. L. Burgess, R. N. Clark, and J. C. Hendee, An Experimental Analysis of 
Antilittering Procedures, Journal of Applied Behavior Analysis, 4, 
pp. 71-75, 1971. 

36. C. Chapman and T. R. Risley, Anti-Litter Procedures in an Urban High-
Density Area, Journal of Applied Behavior Analysis, 7, pp. 337-384, 1974. 

37. J. G. Cope and E. S. Geller, "Promoting the Use of Automobile Litter Bags 
in Community Settings," manuscript submitted for publication, 1981. 

38. M. C. Dodge, "Modification of Littering Behavior: An Exploratory Study," 
masters thesis, Utah State University, Reprinted by the Institute for the 
Study of Outdoor Recreation and Tourism, Logan, Utah, 1972. 

39. W. C. Finnie, Field Experiments in Litter Control, Environment and 
Behavior, 5, pp. 123-144, 1973. 

40. E. S. Geller, Prompting Anti-Litter Behaviors, Proceedings of the 81st 
Annual Convention of the American Psychological Association, 8, pp. 
901-902, 1973. 

41 . E. S. Geller, Increasing Desired Waste Disposals with Instructions, Man-
Environment Systems, 5, pp. 125-128, 1975. 

42. E. S. Geller, J. F. Witmer, and A. L. Orebaugh, Instructions as a 
Determinant of Paper-Disposal Behaviors, Environment and Behavior, 8, 
pp. 417-438, 1976. 

43. E. S. Geller, M. Mann, and W. Brasted, "Trash Can Design: A Determinant 
of Litter-Related Behavior," paper presented at the 85th Annual Meeting 
of the American Psychological Association, San Francisco, August 
1977. 

44. E. S. Geller, W. Brasted, and M. Mann, Waste Receptacle Designs as Inter
ventions for Litter Control, Journal of Environmental Systems, in press. 

45. T. A. Heberlein, "Beliefs about Sanctions, Norm Activation and Violation 
of the Anti-Littering Norm," paper presented at the meeting of the Rural 
Sociological Society, Montreal, Canada, 1974. 

46. L. A. Jason, E. S. Zolik, and F. Matese, Prompting Dog Owners to Pick-Up 
Dog Droppings, American Journal of Community Psychology, 7, 
pp. 339-351, 1979. 

47. R. Kohlenberg and T. Phillips, Reinforcement and Rate of Litter De
positing, Journal of Applied Behavior Analysis, 6, pp. 391-396, 1973. 

48. D. LaHart and J. S. Bailey, Reducing Children's Littering on a Nature Trail, 
Journal of Environmental Education, 7, pp. 37-45, 1975. 

49. S. N. Robinson and M. H. Frisch, "Social-Environmental Influences on 
Littering in a Post Office," paper presented at the meeting of the Eastern 
Psychological Association, New York, April 1975. 

50. P. B. Everett, S. C. Hayward, and A. W. Meyers, Effects of a Token 
Reinforcement Procedure on Bus Ridership, Journal of Applied Behavior 
Analysis, 7, pp. 1-9, 1974. 

51. A. Bandura, Social Learning Theory, Prentice Hall, Englewood Cliffs, 
New Jersey, 1977. 



ANTECEDENT STRATEGIES / 221 

52. M. M. Wolf, Social Validity: The Case for Subjective Measurements or How 
Applied Behavior Analysis is Finding Its Heart, Journal of Applied Behavior 
Analysis, 11, pp. 203-214, 1978. 

53. H. D. Flap, De kracht van Zwakke bindingen of de zwakte van sterke 
bindingen, Chapter in Gedragen Struktuur, W. Arts, S. Lindberg, and 
R. Wippler (eds.), Rotterdam, The Netherlands, University Press, 1976. 

54. M. S. Granavetter, The Strength of Weak Ties, American Journal of 
Sociology, 78, pp. 1360-1380, 1973. 

55. T. S. Robertson, Innovative Behavior and Communications, The Free Press, 
New York, 1962. 

56. E. M. Rogers and F. F. Shoemaker, Communication of Innovations, The 
Free Press, New York, 1971. 

57. P. Schmidt (ed.), Innovation, Diffusion of Innovations in Social Contexts, 
Hamburg, West Germany, 1976. 

58. J. M. Darley, Energy Conservation Techniques as Innovations, and Their 
Diffusion, Energy and Buildings, 1, pp. 339-343, 1978. 

59. W. F. Van Raaij, Diffusion of Energy Conserving Innovations in Households, 
Chapter in The Energy Question as a Social Problem, P. Ester (ed.), Van 
Gorcum Publishing Company, Assen, The Netherlands, 1981. 

60. S. B. Fawcett, R. M. Mathews, and R. K. Fletcher, Some Promising Dimen
sions for Behavioral Community Technology, Journal of Applied Behavior 
Analysis, pp. 505-518, 1980. 

61 . A. W. Van den Ran, Introduction to Communications Theory, Meppel, 
Bonn, West Germany, 1979. 

62. G. Zaltman and R. Duncan, Strategies for Planned Change, New York, 
1977. 

63. N. Maccoby and J. Alexander, Use of Media in Life Style Programs, In 
Behavioral Medicine: Changing Health Life Styles, P. O. Davidson and 
S. M. Davidson (eds.), pp. 351-370, Brunner/Mazel, Inc., New York, 
1980. 

64. R. A. Winett, Behavioral Community Psychology: Integrations and Com
mitments, The Behavior Therapist, in press. 

65. A. J. Meyer, J. D. Nash, A. L. McAlister, N. Maccoby, and J. W. Farquhar, 
Skills Training in a Cardiovascular Health Education Campaign, Journal 
of Consulting and Clinical Psychology, 48, pp. 129-142, 1980. 

66. R. N. Rothstein, Television Feedback Used to Modify Gasoline Consump
tion, Behavior Therapy, 11, pp. 683-688, 1980. 

67. R. A. Winett and E. S. Geller, Comment on Psychological Research and 
Energy Policy, American Psychologist, 36, pp. 425-426, 1981. 

68. E. Katz and P. F. Lazarsfeld, Personal Influence. The Part Played by People 
in the Flow of Mass Communications, Free Press, New York, 1964. 

69. D. I. Warren and D. L. Clifford, "Local Neighborhood Social Structure and 
Response to the Energy Crisis of 1973-1974," unpublished manuscript, 
Institute of Labor and Industrial Relations, University of Michigan, Ann 
Arbor, Michigan, 1975. 



222 / P. ESTER ANDR. A.WINETT 

Direct reprint requests to: 

Richard A. Winett 
Virginia Polytechnic Institute 
College of Arts and Science 
Department of Psychology 
Blacksburg, VA 24061 


