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Changing Behavior With Normative Feedback Interventions:

A Field Experiment on Curbside Recycling N ORMAT IVE FEE DBACK INT ERVENT IONSSCHUL TZ

P. Wesley Schultz

Department of Psychology

Claremont Graduate University

This field experiment increased the frequency of curbside recycling among community resi-

dents using feedback interventions that targeted personal and social norms. My team of re-

searchers observed curbside recycling behaviors of 605 residents of single-family dwellings for

17 weeks. Groups of contiguous houses were randomly assigned to 1 of 5 experimental condi-

tions: plea, plea plus information, plea plus neighborhood feedback, plea plus individual house-

hold feedback, or the control condition. Interventions were implemented using door hangers de-

livered to each household over a 4-week period. Results showed significant increases from

baseline in the frequency of participation and total amount of recycled material for the individ-

ual (i.e., personal norm) and the group feedback (i.e., descriptive norm) interventions. None of

the interventions altered the amount of contamination observed. These findings are interpreted

as consistent with recent research on personal and social norms and suggest a link between be-

havior change produced through norm activation and behavior change produced through feed-

back. Implications for research and public policy are discussed.

Social psychologists have long been interested in

changeÐ change in attitudes and change in behaviors. To this

end, a large body of research has attempted to develop effec-

tive strategies to produce change. One such strategy involves

the activation of social norm s. Norms are sets of beliefs about

what other people are doing or what they approve or disap-

prove of doing (Cialdini, Reno, & Kallgren, 1990). These

norm s help to guide human behavior and represent a poten-

tial target for interventions designed to change behavior.

This article presents the results from a field experiment de-

signed to activate social and personal norms through feed-

back in order to increase residential curbside recycling. We

compared the results from normative feedback with a more

traditional information-based intervention and present a

cost±benefit analysis for the city-wide implementation of

each intervention.

RECYCLING IN THE UNITED STATES

The disposal of solid waste is becom ing both an environmen-

tal and economic burden. Disposing of trash in the United

States currently costs approximately $30 billion each year and

is predicted to reach $75 billion by the year 2000. In 1989 the

U.S. Environmental Protection Agency (EPA) announced a

national goal of reducing landfill use. In the 8 years since this

announcement, all 50 states have passed legislation requiring

cities to reduce the amount of trash buried in landfills. Curb-

side recycling programs are the most commonly implemented

strategy in this quest. Nationally, more than 8,000 curbside re-

cycling programs serve more than 134 million people, and

both numbers are growing rapidly (EPA, 1994). As a case in

point, the number of curbside recycling programs in Califor-

nia grew 65% between 1990 and 1994 (California Integrated

Waste Management Board, 1995).

Recycling has the potential to divert thousands of tons of

reusable materials away from landfills. However, many cit-

ies have found a ceiling to the effectiveness of their curbside

recycling programs. Thus, recycling offers social psycholo-

gists both an opportunity to apply theoretically based inter-

ventions to help solve a pressing social problem and an

excellent set of behaviors with which to test theories of be-

havior change. Applied social psychologists have been test-

ing various behavioral interventions on recycling for 20

years. A recent review of findings concerning these interven-

tions covered prompts, public commitment, normative influ-

ence, goal setting, removing barriers, rewards, and feedback

(Schultz, Oskamp, & Mainieri, 1995).
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USING INFORMATION, NORMS, AND
FEEDBACK TO INCREASE
RECYCLING BEHAVIOR

The most commonly used and studied intervention to im-

prove recycling is the dissemination of information (Schultz

et al., 1995). Information strategies are intended to make

people more know ledgeable about recycling, which in turn is

expected to lead to increased recycling. The implicit assump-

tion behind this strategy is that if people knew more about re-

cycling, they would act accordingly. However, results on the

effectiveness of information interventions in improving re-

cycling behaviors are mixed (Leeming, Dwyer, Porter, &

Cobern, 1993; Porter, Leeming, & Dwyer, 1995). In general,

the results from studies of information interventions typi-

cally show weak effects (Gardner & Stern, 1996; Leeming et

al., 1993). Despite this fact, so-called know ledge-deficit in-

terventions are commonly used strategies to change behav-

iorÐ in part because they are inexpensive and relatively easy

to implement.

Although lack of know ledge can be an important barrier

to action, motivation appears to be a more powerful determi-

nant of who will and will not recycle. One potential source of

motivation is social normsÐ sets of beliefs about the behav-

ior of others. Cialdini et al. (1990) have distinguished be-

tween descriptive and injunctive social norms. Descriptive

norms are beliefs about what other people are doing; injunc-

tive norms, in contrast, are beliefs about what other people

think should be done; that is, injunctive norm s are prescrip-

tive. Personal normsÐ feelings of obligation to act in a par-

ticular manner in specific situationsÐ are a second source of

normative motivation. Schwartz and Fleishman (1978) de-

fined personal norm s as ª self-expectations for behavior

backed by the anticipation of self-enhancement or [self-]dep-

recationº (p. 307). Personal norm s differ from social norms

in that they refer to internalized self-expectations, whereas

social norm s refer to the behavior of others. A substantial

body of research suggests that norm s help to determine be-

havior, particularly when they are activated (Cialdini et al.

1991; Reno, Cialdini, & Kallgren, 1993; Schwartz &

Fleishman, 1978).

Activation involves making the norm s salient in a particu-

lar setting. Researchers have developed a variety of ap-

proaches for the activation of norms, but one of the most

practical is through the use of feedback. Feedback interven-

tions are defined as ª actions taken by (an) external agent(s)

to provide information regarding some aspect(s) of one’ s

task performanceº (Kluger & DeNisi, 1996, p. 255). The be-

havior change associated with feedback interventions is one

possible response to a discrepancy between existing perfor-

mance on a task and an abstract standard. The feedback pro-

duces a motivation to eliminate the feedback±standard

disparity. The discrepancy can be removed in several ways,

of which raising performance to the level of the standard is

the desired resolution. How ever, the discrepancy can also be

resolved by abandoning the standard, by changing the stan-

dard, or by rejecting the feedback message (Kluger &

DeNisi, 1996).

As Kluger and DeNisi (1996) pointed out, many possible

standards exist against which the feedback is compared.

Standards can be prior expectations, past performances, ideal

goals, or social norms. Here, I focus on the use of social and

personal norm s as the standards in feedback interventions.

Researchers have successfully used feedback as a way to in-

crease desired behaviors in many different environmental

arenas, including reducing home energy consumption, in-

creasing gas mileage, decreasing heating fuel use, and reduc-

ing litter (Dixon, Knott, Roswell, & Sheldon, 1992). Five

studies have specifically assessed the effectiveness of feed-

back as an intervention to improve recycling, with mixed re-

sults (DeLeon & Fuqua , 1995; De Young et al., 1995;

Goldenhar & Connell, 1991±1992; Hamad, Bettinger, Coo-

per, & Semb, 1980±1981; Katzev & Mishima, 1992). How-

ever, none of these studies directly attempted to activate

norms through feedback, and no study has specifically exam-

ined feedback as a case of norm  activation.

This study examined the effects of norm ative feedback on

community curbside recycling. We predicted that activating

personal and social norm s would lead to an increase in

household recycling. Second, we predicted that normative

feedback would be more effective than disseminating factual

information or making a plea to recycle. Two normative

feedback interventions were developed: individual feedback

and group feedback. These two feedback conditions differed

in the type of norms they targeted, with the individual feed-

back condition being more personal and the group condition

being more social (i.e., descriptive). Finally, we tested the

hypothesis that behavior change would be more likely to oc-

cur for those households where the discrepancy between be-

havior and feedback was large.

METHODOLOGY

Sample and Measurement

Six hundred and five households in La Verne, CaliforniaÐ a

middle-class residential suburb of Los AngelesÐ partici-

pated in the study. During the study, La Verne had a commu-

nity-wide voluntary curbside collection program for newspa-

per, glass, plastic, and metal. The program had been in place

for about 3 years. When the program initially began, all

households received several special recycling containers

provided by the disposal company, which collected residen-

tial recyclables in colored plastic 12-gallon crates. Separate

crates were used for newspapers, glass, and plastics (only

those designated #1 and #2), and metal cans (aluminum and

tin). Any material placed in the recycling crates other than

those listed was considered contamination. Recyclables were
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collected weekly on Mondays, the same day as the trash col-

lection, but by different trucks, starting around 6:00 a.m.

Households were selected using 1990 census data to repre-

sent high, medium, and low socioeconomic status (SES) areas

based on property value (see also Oskamp, Burkhardt,

Schultz, Hurin, & Zelezny, 1998; Oskamp, Zelezny, Schultz,

Hurin, & Burkhardt, 1996). Approximately 200 contiguous

hom es from each SES area were selected. After removing va-

cant houses from the sample and an additional 92 households

that were part of an existing block-leader program, the study

included 605 houses, all single-family dwellings.

Oskamp et al. (1998) observed the participation rate,

amount of recyclables collected, and quality of recyclables at

each household over an 8-week period, and examined the re-

lation between these observed behaviors and self-report data

obtained from a survey. These 8 weeks of observations were

used as a baseline to com pare the effectiveness of the inter-

ventions in this study.

Experimental Procedure

Approximately 120 houses were randomly assigned to each of

five experimental conditions: plea alone, plea plus individual

written feedback, plea plus group written feedback, plea plus

information, and control. Households were grouped by small

contiguous areas ranging in size from 5 to 16 houses. This pro-

cedure grouped households geographically so that discussion

between residents in different conditions would be minimized

(to reduce the possible diffusion of the treatments), and we

randomly assigned the small contiguous areas to experimental

conditions such that each SES level was equally represented in

each condition. In addition, experimental conditions were

equated on their members’ past recycling participation, as

measured during the 8 weeks of unobtrusive observation. This

assignment procedure produced five groups of approximately

120 households, each of which had an average participation

baseline rate within 1% of each other.

Nine weeks elapsed between the concluding baseline ob-

servations and the preintervention observations for the inter-

vention study. The week prior to beginning the interventions,

all residents except those assigned to the control condition

received a message stating that, ª Volunteers will be conduct-

ing a study on recycling. Your household has been selected

as part of a larger sample of La Verne residents. ¼ In order

for La Verne to achieve the benefits of recycling, please try

to recycle as much as possible.º This information (the plea)

was printed on one side of a green door hanger and placed on

the front doorknob of each household in the four experimen-

tal conditions. Houses in the control condition did not receive

the door hanger, and its delivery to the other 484 households

required approximately 10 hr of work. The plea served two

purposes. First, it informed the households about the

studyÐ a necessary prelude to the other interventionsÐ and

second, it served as a manipulation in itself for the plea-only

condition.

Beginning in the second week of the experiment, houses

in the three experimental conditions (i.e., individual feed-

back, group feedback, information) received 4 weeks of in-

formation or feedback, presented on green door hangers on

their front doorknob. We delivered the door hangers in the

morning after the observers had completed the observations

for all households in their area. Follow ing that period, the in-

terventions were discontinued, but observations continued

for the following 4 weeks.

During the intervention period, participants in the individ-

ual feedback condition received 4 weeks of feedback about

their recycling behaviors, delivered on the same day that ma-

terials were collected. The feedback informed each partici-

pant of the amount of each material collected at his or her

house the previous week, the amount of each material col-

lected the current week, and the total amount of each material

collected for the duration of the study. We wrote the informa-

tion on preprinted door hangers and delivered them 2 to 4 hr

after the observations were made.

Participants in the group feedback condition received a

similar preprinted door hanger as the individual feedback

condition for the same 4-week period, but with information

about their residential area (i.e, the approximately 200 con-

tiguous houses of their SES level). The feedback informed

each participant about the amount of each material col-

lected the previous week, the amount of each material col-

lected the current week, the total amount of each material

collected for the duration of the study, and the percentage

of households that participated that week. Feedback was in

the form of average participant behavior: average amount

of material per week and average participation rate per

week.

Participants assigned to the information condition re-

ceived four green door hangers for the 4-week intervention,

each with a different type of information. The first door

hanger gave information about which materials were recy-

clable in the current La Verne recycling program. The sec-

ond door hanger gave information about nonrecyclable

materials and frequent contaminants. The third door hanger

described the recycling process from collection to reuse of

materials. The final door hanger presented information

about energy and landfill conservation that results from re-

cycling.

We used the control condition to eliminate possible sea-

sonal trends in the data. W e collected data for the baseline

period in Novem ber and December, and we collected the in-

tervention and postintervention data in March through May.

Data comparisons with the control group ensured that

changes in recycling behaviors were due to interventions,

and not to seasonal trends.

Observation Procedure

Recycling behaviors were assessed through weekly observa-

tions of all selected households. The observers were trained
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graduate students who assisted in data collection as a part of

their research team activities. Each week of observations re-

quired approximately 6 to 10 person-hr of work. We re-

corded participation, quantity of each material, and contami-

nation of recyclables for each household. We coded

participation as either yes or no for each week. We estimated

quantity of recyclables as the number of quarter bins ob-

served for each material (up to one fourth = 1; full = 4; two

full bins = maximum score of 8). If any inappropriate mate-

rial was observed in the recycling bins, we scored contamina-

tion as present.

To check the reliability of the observers, we computed

interrater reliabilities. On three separate occasions, once for

each SES level, a pair of observers made observations for

both their and another observer’ s areas. For participation, re-

liability (percentage of agreement) was 99% ( k = .97, p <

.001). Reliability on the measure of contamination, calcu-

lated as the percentage of times the two observers agreed on

the presence or absence of contamination in a recycling bin,

was 87% ( k = .73, p < .001). The interrater reliability for the

amount of material recycled, averaged across the materials

(i.e., glass, plastic, metal, and newspaper) and based only on

those households that participated for that particular week,

was assessed with a correlation coefficient between the two

observers (average r = .96).

Measurement of Dependent Variables

To simplify the analysis, the 17 weeks of observations were

divided into four time periods. I averaged the first 8 weeks of

observations to produce baseline assessments for each of the

three dependent variables. The first week of observations

conduc ted when the plea was delivered, prior to the interven-

tions, is considered a unique time period and is referred to as

the preintervention period. I averaged the 4 weeks of obser-

vations conducted during the interventions to produce single

measures of the dependent variables. Finally, the 4 weeks of

postintervention observations were averaged to produce sin-

gle assessments of the delayed effectiveness of the interven-

tions on each of the dependent variables.

Because each observer later delivered the intervention in-

formation to the same households that they had observed,

they were not blind to the experimental condition. However,

the weekly code sheets did not include the experimental con-

dition for each household, the small groups of houses in the

various conditions were intermixed, and the observers stated

that they could not remember which households were in each

condition during their observations.

Prior to testing the hypotheses, I computed the relation

between the three dependent variables. The analysis re-

vealed a high relation between participation and amount of

recycling (r = .89), participation and contamination (r =

.50), and contamination and amount (r = .53) over the

8-week baseline observations.1 A new index of contamina-

tion per participation occasion was calculated by dividing

the number of times we observed the resident contaminate

the material for recycling in each observation period by the

number of times he or she participated, showing the propor-

tion of occasions on which contamination was observed. If

the resident did not participate at least once during the pe-

riod, I excluded him or her from the analysis of contamina-

tion per participation. Because contamination on any given

occasion was a dichotomous variable, unlike total amount

of material collected, total contamination was not a mean-

ingful variable and was not analyzed.

These computations produced a total of three dependent

variables: frequency of participation in the recycling pro-

gram, total amount recycled, and proportion of contami-

nated bins.

RESULTS

The first set of analyses were conducted to determine if any

changes occurred in the dependent variables prior to the im-

plementation of the interventions. I calculated three de-

pendent-sample t tests to test for differences between aver-

age baseline scores (W eeks 1±8) and the pretest week prior

to the initiation of the recycling interventions. To compen-

sate for the increased probability of making a Type I error

due to multiple com parisons, A Bonferonni procedure was

used to modify the critical alpha level to .017 ( a /3). For

participation, t(604) = 0.83, p = .63, and amount, t(604) =

1.12, p = .42, I observed no significant changes between the

observation periods. However, for contamination, I found a

significant increase, t(514) = 2.98, p < .017. Because of the

increase, I based subsequent analyses of the contamination

variable on a within-participant analysis that excludes the

baseline observations.

Following are the results from the analyses of each de-

pendent variable. Table 1 presents the means, standard devi-

ations, and sample sizes for each measure of recycling within

each experimental condition.

Participation

The first variable analyzed was the average weekly fre-

quency of participation, testing for changes in the frequency

of participation under each condition. The mixed-model
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Because of the strong correlation between frequency of participation and

amount of material recycled, a new index was calculated in which the amount

of material recycled was divided by the frequency of participation. Results

from analyses of this new index are not reported, but readers should note that

the findings were similar to those found for amount of material and frequency

of participation.



analysis of variance (ANOVA) contained one within-partici-

pant variable (time) with three levels (baseline, intervention,

follow-up), and one between-participant variable (condition)

with five levels. The analysis revealed a significant increase

across time, F(2, 1200) = 9.34, p < .01, but not a significant con-

dition effect, F(4, 600) = 0.37, p > .05. The interaction between

time and condition was not significant, F(8, 1200) = 1.21, p >

.05. However, given that only one of the experimental groups

was a control condition, the overall increase across time and the

nonsignificant omnibus interaction are not surprising.

To examine the effects of each experimental interven-

tion relative to the control condition, I calculated four sim-

ple interactions, one for each intervention versus the

control across time (baseline, intervention, postinter-

vention). Because of the 9-week gap between the baseline

and intervention observation periods, an analysis of trends

is not appropriate. Instead, I made a series of simple inter-

actions and single-degree-of-freedom comparisons. I fol-

lowed significant interactions with planned comparisons for

each intervention from baseline to intervention, and from

baseline to postintervention.

The simple interactions for participation found a mar-

ginally significant effect for individual feedback, F(2, 474)

= 2.43, p < .10, and a significant effect for group feedback,

F(2, 476) = 3.34, p < .05. The information, F(2, 488) =

1.04, p > .05, and plea-only, F(1, 482) = 0.32, p > .05, in-

teractions were not significant. Planned comparisons indi-

cated that the individual feedback condition increased sig-

nificantly from baseline to intervention, F(1, 117) = 7.23, p

< .001. None of the other conditions were significantly dif-

ferent from baseline at the intervention time period. At the

postintervention time period, both individual feedback, F(1,

117) = 6.30, p < .01, and group feedback, F(1, 118) = 9.44,

p < .01, differed significantly from baseline. Figure 1 pres-

ents average weekly participation for each condition across

the three periods.

Amount of Material

The amount of material recycled by each household was the

second dependent variable analyzed. The measure analyzed

was the average amount of material per week recycled by the

residents (adding together the various materials, expressed as

proportions of a crate). I conduc ted a mixed-model (condi-

tion, time) ANOVA to assess the overall effectiveness of the

interventions. This analysis revealed a significant increase

across time, F(2, 1200) = 13.58, p < .001. Neither the condi-

tion main effect, F(4, 600) = 0.44, p > .05, nor the time by

condition interaction, F(8, 1200) = 1.23, p > .05, was signifi-

cant. Again, these results were not unexpected given the de-

sign of the study.
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TABLE 1
Means, Standard Deviations, and Sample Sizes for Each Dependent Variable by Experimental Condition Across Time

Average Participation Average Amount of Material Contamination/Participation

Condition ob1 ob2 ob3 ob1 ob2 ob3 ob1a ob2 ob3

Individual feedback

M .43 .50 .49 .47 .59 .58 .18 .22 .24

SD .37 .36 .37 .45 .50 .49 .27 .34 .36

N 118 118 103

Group feedback

M .42 .46 .50 .48 .56 .58 .16 .18 .17

SD .37 .39 .37 .47 .56 .52 .26 .32 .32

N 119 119 109

Information

M .42 .45 .46 .51 .58 .56 .19 .22 .18

SD .36 .36 .36 .47 .50 .50 .28 .36 .31

N 125 124 109

Plea only

M .42 .42 .46 .49 .51 .56 .21 .24 .25

SD .34 .37 .38 .44 .51 .53 .30 .36 .35

N 122 122 101

Control

M .42 .42 .44 .47 .49 .49 .15 .20 .21

SD .35 .39 .39 .45 .49 .49 .25 .35 .36

N 121 121 98

Note. ob1 = baseline period; ob2 = intervention period; ob3 = follow-up period.
aAnalyses revealed a significant change in contamination during the 9 weeks that separated the baseline observation time period from the preintervention

observation period. Because of this change, the baseline observations of contamination were not analyzed; they are reported here for descriptive purposes only.



I tested four 3 (Baseline, Intervention, Postintervention) ×

2 (Intervention, Control) simple interactionsÐ one for each

intervention. These analyses showed a significant effect for

individual feedback, F(2, 474) = 5.38, p < .05, and a signifi-

cant effect for group feedback, F(2, 476) = 3.01, p < .05. The

effects for information, F(2, 488) = 0.82, p > .05, and plea

only, F(2, 482) = 1.02, p > .05, were not significant. Planned

comparisons showed that the individual feedback condition,

F(1, 117) = 17.81, p < .001, and group feedback condition,

F(1, 118) = 13.32, p < .001, increased significantly from the

baseline to the intervention time period. Planned compari-

sons at the postintervention period showed that the increase

remained statistically different from baseline during the

postintervention observation period for both the individual,

F(1, 117) = 15.29, p < .001, and group feedback, F(1, 118) =

13.03, p < .001, conditions.

Contamination

The level of contamination for each household was the final

dependent variable analyzed. As described earlier, the mea-

sure of contamination increased significantly during the 9

weeks that separated the baseline observations from the in-

tervention observations. Because of this change, I excluded

baseline observations from the analysis. I conducted a 5

(Condition) × 2 (Intervention, Postintervention) mixed-

model ANOVA, the results of which showed a

nonsignificant main effect for condition, F(4, 515) = 0.84, p

> .05; a nonsignificant time effect, F(1, 515) = 0.10, p >

.05; and a nonsignificant two-way interaction, F(8, 515) =

1.50, p > .05.

I calculated four simple interactions to test each interven-

tion against the control condition at the intervention and

postintervention periods. These analyses revealed no signifi-

cant effects: individual feedback, F(1, 199) = 0.42, p > .05;

group feedback, F(1, 205) = 0.30; p > .05; information, F(1,

205) = 1.56, p > .05; and plea only, F(1, 197) = 0.15, p > .05.

Feedback± Standard Discrepancy and
Behavior Change

To this point, the results have shown a significant increase in

the frequency of participation and amount of material recy-

cled for the two feedback interventions, but not for informa-

tion or plea only. Based on past research, we hypothesized

that the feedback interventions would be more effective

among residents for whom the feedback was more discrepant

from past behavior. In essence, the feedback the researchers

provided activated a norm (either social or personal) and the

degree of this discrepancy should be directly related to the

amount and direction of behavior change. Because the feed-

back delivered to the residents did not target contamination,

we analyzed only participation and amount of material.

To test this hypothesis, I calculated two ANOVAs (one

for participation and one for amount of material recycled). In

these analyses, I used baseline scores as a continuous inde-
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pendent variable along with the categorical experimental

condition (individual feedback, group feedback, control).

The two dependent variables were the average participation

rate and the average amount of material recycled across the

4-week intervention periodÐ the period of time during which

the norms were experimentally activated. Because of the

continuous independent variable, I performed the ANOVA

model calculations using multiple regression (see Keppel &

Zedeck, 1989; Pedhazur, 1997). The multiple regression and

correlation (MRC) approach provides a more general ana-

lytic procedure with which to assess experimental data. The

procedure involves calculating vectors to code each of the in-

dependent variables and interactions. In this analysis, I gen-

erated two vector codes for the condition main effect (df = 2),

and two vector codes for the condition by baseline interac-

tion (df = 2). I entered these vector codes, along with the con-

tinuous baseline measure, as blocks into a regression analysis

in the following order: the two vectors for condition, the con-

tinuous baseline measure, the two vectors coding the base-

line by condition interaction.

The results for frequency of participation were consistent

with the behavior-discrepancy prediction. The condition ef-

fect failed to reach statistical significance, F(2, 355) = 1.21, p

> .05; the baseline effect was highly significant, F(1, 354) =

594.42, p < .001, and the predicted two-way interaction was

significant, F(2, 352) = 3.66, p < .05. For presentation pur-

poses, I split the baseline measure of participation into the

top 33% and bottom 33% , and I calculated the frequency of

participation during the 4-week intervention period sepa-

rately for these two groups of participants. As show n in Ta-

ble 2, the bottom one third (i.e., low baseline rate of

recycling) of the participants in the personal feedback condi-

tion increased their participation rate from 5% during the

baseline period to 24% during the intervention period; the

group feedback condition increased from 5% to 13% ; and the

control condition increased from 5% to 6% . The top one third

of the participants (i.e., high baseline recyclers) in the per-

sonal feedback condition decreased from 85% to 79% , and

the top one third of the group feedback condition decreased

from 86% to 84% . The control condition increased slightly

from 82% to 83% .

The results for amount of material recycled showed a simi-

lar, though weaker, pattern of results. I used the same analytic

procedure (Condition × Baseline ANOVA model calculated

through MRC) to test the behavior discrepancy hypothesis.

Results revealed a nonsignficant condition effect, F(2, 355) =

1.02, p > .05; a highly significant baseline effect, F(1, 354) =

500.76, p < .001; and a nonsignificant interaction, F(2, 352) =

1.55, p > .05. The average amount of material for the top one

third and bottom one third during the baseline measure, sepa-

rated for the individual feedback, group feedback, and control

conditions, are shown in Table 2.

DISCUSSION

Results from this study indicate that norm ative feedback in-

terventions can be an effective way to improve curbside re-

cycling. First, both individual and group feedback increased

the amount of material recycled as well as the frequency of

participation. No significant changes were found for the in-

formation or plea conditions. None of the interventions sig-

nificantly reduced the amount of contamination observed in

the recycling bins. Finally, analyses of the discrepancy be-

tween behavior and feedback indicated that participants used

the feedback to regulate their behaviorÐ especially their rate

of participation.

The number of recycling programs around the United

States (and internationally) has grown tremendously in the

past 5 years and evidence show s that recycling is becoming a
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TABLE 2
Frequency of Participation and Amount of Recycling Material for Feedback and

Control Conditions Among Households High and Low in Baseline Recycling Behavior

High Baseline Low Baseline

Characteristic Baseline Intervention Baseline Intervention

Frequency of participation

Individual feedback 0.85 0.79 0.05 0.24

N 37 36

Group feedback 0.86 0.84 0.05 0.13

N 37 37

Control 0.83 0.83 0.05 0.06

N 30 41

Amount of recycled material

Individual feedback 1.23 1.33 0.01 0.29

N 26 29

Group feedback 1.13 1.26 0.01 0.12

N 33 30

Control 1.19 1.05 0.01 0.03

N 31 28



normative behavior (De Young, 1990). The finding that both

group feedback and individual feedback increased recycling

is consistent with recent research on normative behavior

(Cialdini et al., 1990; Reno et al., 1993). Results from several

recent studies on littering have demonstrated that modeling a

behavior (e.g., littering) that targeted either a descriptive or

an injunctive norm successfully reduced the percentage of

people who littered (Cialdini, Kallgren, & Reno, 1991).

The research on norm ative behavior provides an explana-

tion for the results obtained in this study. Because recycling

is currently a socially desirable behavior, providing people

with information about their recycling, as was done in the in-

dividual feedback condition, may be activating personal

norms. This message puts pressure on the residents to act in

accordance with the norm and put their recycling bin at the

curb each week, even if their bin is not full. As anecdotal evi-

dence, a resident told one of the observers in the study in the

individual feedback condition, ª You make me feel guilty for

not participating.º Individual household feedback provided

information about the residents’ recycling behavior, and no

reference was made to other residents’ behavior. In contrast,

the group feedback intervention provided information about

the recycling behavior of neighbors. This information may

have not only activated the norm s, but actually defined the

norm; that is, the information about the behavior of others

distributed through the weekly door hangers provided the

most accurate evidence available on which to base descrip-

tive norms, and com munity residents may have used this in-

formation to create a behavioral standard.

If norm s are the causal agent in the effectiveness of the

feedback interventions, individual feedback may be effective

only while the feedback is being given, whereas group feed-

back might provide a template for comparing current and fu-

ture behavior. Thus, when the individual feedback stops,

residents may quickly assum e they are no longer being

watched and revert to original behavior patterns. However,

residents in the group feedback condition would still have a

referent against which to compare their behavior. This might

produce longer lasting changes in behavior (as long as the

referent group had at least a moderate level of recycling). The

results from this study provide some suggestive evidence of

this effect. Frequency of participation increased significantly

from baseline to intervention period for the individual feed-

back condition, but the change was only marginally signifi-

cant for the group feedback condition. However, the group

feedback condition continued to increase from the interven-

tion to the postintervention, and behavior change in the indi-

vidual feedback condition leveled off.

Reno et al. (1993) suggested that activating injunctive

social norm s tends to produce a more generalized and lon-

ger lasting change in behavior than does activating descrip-

tive norms. For example, activating injunctive norms will

lead people to recycle in other settings (e.g., work, travel,

vacation), or to abstain from littering in different contexts.

However, our results suggest that descriptive norms may

also produce a long-term (and perhaps more generalizable)

change in behavior if the norm s are defined and not just ac-

tivated. If the feedback provides information that a behav-

ior such as recycling is norm ative, then it provides a

template against which future behavior can be compared.

If, instead, the descriptive norms are made salient but not

explicitly provided (as in the studies by Reno et al.), then

the behavior change may be short lived and context de-

pendent. As a case in point, researchers developing

school-based drug-prevention programs have found that

providing children with information that drinking, smok-

ing, and drug use is not normative can effectively reduce

substance use (Donaldson, 1995; Donaldson, Graham,

Piccinin, & Hansen, 1995).

An alternative explanation for the slower but steady

change in participation for the group feedback condition is

based on the different processes involved in activating per-

sonal and descriptive norms. Personal norm s may be easier

and quicker to activate than social norms. That is, the indi-

vidual feedback condition was activating a personal recy-

cling norm that already existed; we were not creating a new

norm. In contrast, the descriptive norm may have been cre-

ated through our dissemination of information about the be-

havior of others. Thus, the process of internalizing and acting

on a new social norm may have required longer than the acti-

vation of an existing personal norm .

In itself, the frequency of participation is not as important

as the amount of material recycled because it does not di-

rectly entail the diversion of more material from landfills nor

the conservation of more natural resources. In this sense, the

frequency of participation is important only to the extent to

which it generates more recyclable material. Analysis of the

amount of material recycled found results similar to those

obtained for the frequency of participation: Individual feed-

back and group feedback conditions increased the total

amount of material, and the information, plea, and control

conditions did not show a significant change.

The final variable measured in this study was contamina-

tion. The quality of the materials collected is directly related

to the monetary value of the material and inversely related to

the amount of effort required to sort the material. In fact,

highly contaminated recyclables are often sent to landfills.

Results from this variable were disappointing because none

of the experimental interventions significantly affected the

amount of contamination.

One possible explanation for this finding is limitations in

the measuring contamination. To code contamination accu-

rately, observers had to know what material could and could

not be recycled and had to look carefully for improper mate-

rials in the bins. Over the course of the study, the observers

may have become more know ledgeable and more thorough

in their observations. Thus, all conditions, including the con-

trol, showed an increase in the observed amount of contami-

nation between baseline and preintervention. This finding

necessarily reduced the analysis from a within-participant
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examination of change over time to a less powerful be-

tween-subjects design comparing each intervention against

the control.

Behavioral feedback is effective only when it is discrep-

ant from a ª behavioral standard.º As Kluger and DeNisi

(1996) have pointed out, many possible standards exist

against which the feedback can be compared. Standards can

be prior expectations, past performances, ideal goals, or so-

cial norm s. However, all of these standards are norm ative be-

liefs. Prior expectations are formed from interactions with

others, past performances are only motivating if the person

values consistency, ideal goals are similar to personal norms,

and social norm s refer to beliefs about the behavior of others.

In essence, feedback is effective when it activates a discrep-

ancy between behavior and norm ative beliefs.

The results from the study showed that this behav-

ior-standard discrepancy can either increase or decrease the

targeted behavior. Residents initially low in recycling in-

creased substantially following the normative feedback in-

terventions. In contrast, residents initially high in recycling

showed only a small increase in the amount of material recy-

cled, and in fact actually decreased in frequency of participa-

tion. These findings are consistent with theories about

responses to behavior±standard discrepancies (e.g. Kluger &

DeNisi, 1996; Locke & Latham, 1990). Larger discrepancies

produce a stronger motivation for change, and comparing the

standard with the feedback often generates a feedback sign,

which determines the direction of the relation. For residents

originally high in frequency of participation, this feedback

sign was negative; for residents originally low in recycling,

this feedback sign was positive.

Although this explanation is consistent with previous the-

oretical work on feedback, I need to address two alternative

explanations. First, the feedback-discrepancy effects may

have been produced by regression to the mean. Over time,

scores tend to fluctuate toward the average. Because this

study was conducted over 17 weeks, feedback signs possibly

could have been produced by this regression tendency. How-

ever, a com parison of the effect sizes for the high and low

baseline recyclers in the control group suggests that the re-

sults were not due to regression to the mean. If the behavior

change was not produced by the feedback, then similar

changes should have been observed for the control condition

that did not receive the feedback. However, a comparison of

the high and low baseline scores in the control condition re-

vealed no such trend.

An alternate explanation is a possible ceiling effect. Resi-

dents in the high baseline recycling group were participating

at an average of 85% each week, and residents in the low

condition were recycling at an average rate of 5% each week.

Generating increases in participation for a group that is al-

ready recycling at an extremely high rate is difficult, and a

lack of change could be due to this ceiling. However, the per-

sonal feedback condition and the group feedback condition

decreased in participation, and the control condition re-

mained unchanged. If the feedback was not used as a stan-

dard against which to judge behavior, the two norm ative in-

tervention conditions should have remained stable across the

two time periodsÐ as was observed for the control condition.

Before discussing the implications of these findings, one

caveat is in order. As a practical way of preparing partici-

pants for the interventions, each experimental condition re-

ceived the initial plea to recycle. Therefore, differentiating

between the effects due to the plea and the effects due to the

interventions alone is difficult. How ever, the lack of signifi-

cant increases for the plea-only condition on any of the three

dependent variables and the differential effects for the two

feedback conditions suggest that the effects were not due to

the plea alone. The need for an appeal before beginning other

interventions is a technical limitation of this design (and

most experimental studies of recycling). However, this limi-

tation does not render the results from this study inapplica-

ble. Instead, it suggests that the effects observed in the study

for feedback and information are either due to intervention

alone or to the combination of plea and intervention. Either

way, the results have clear implications for public policy re-

garding community recycling programs.

Policy Implications

A remaining question is the practical importance of the ob-

served increases in the total amount of recycled material.

Prior to implementing the interventions, residents in the in-

dividua l feedback, group feedback, and plea-only condi-

tions recycled an average of 0.47, 0.48, and 0.49 bins of

material, respectively, each week. In the postintervention

period, these three conditions recycled an average of 0.58,

0.58, and 0.56 bins of material weekly. Because the recy-

cling bins held approxim ately 12 gallons, this translates into

an increase of 1.28, 1.13, and 0.88 gallons per week, re-

spectivelyÐ an increase of 23, 19, and 15% , respectively,

from baseline observations.

Any research on recycling has implications for the poli-

cies that determine how recycling programs are imple-

mented. State and federal officials are pressuring cities to

reduce the amount of refuse sent to landfills. In response, cit-

ies and waste disposal companies are trying to find ways to

make recycling more effective. They want to know which in-

tervention, or set of interventions, produces the best results.

However, the answer to which is the best method depends on

the desired outcome. Any of the three dependent variables

might be viewed as the target variable, depending on the

needs of the program.

Future research should be able to generate estimates of

effect sizes for different types of interventions. Assuming

that no moderator variables were operating, the ability of

each intervention to affect each of the dependent variables

could be estimated. Such an approach would determine

which intervention would be effective at altering which as-
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pects of recycling. Based on the findings herein, increasing

the amount of material diverted from landfills can best be

achieved by providing feedback. Individual feedback (i.e.,

personal norms) increased the amount of recycled material

by 23%, group feedback (i.e., descriptive norms) by 19% ,

plea only by 15% (ns), and information by 11% (ns). On a

citywide basis, a 23% increase in the effectiveness of the

recycling program could be an important step toward meet-

ing state mandates.

Cost± Benefit Assessment

In evaluating the usefulness of recycling interventions, one

often overlooked consideration is the relative costs of the

changes in behavior. It is well know n that curbside recycling

programs do not pay; that is, the money generated from the

value of the collected materials does not usually cover all the

costs of collection, processing, and administering the pro-

gram. However, the cost of recycling may be less than trash

disposal, so interventions within these programs may be cost

effective. The following sections present a rough assessment

of the costs and benefits of each of the four interventions

used herein. This assessment is based on changes in the

amount of material collected for each of the four interven-

tions and on the effect size estimates provided previously.

Using 1990 census data, the population of La Verne was esti-

mated at 31,849 , and the number of households served by the

recycling program in 1993 was approxim ately 8,000.

Costs. For the plea-only, feedback, and information in-

terventions studied, costs were incurred for materials (door

hangers), labor (observation and dissemination), and plan-

ning (organization and scheduling). The door hangers used to

disseminate the interventions cost approximately 2.5¢ each,

including both the material and printing costs. Labor time to

distribute the interventions required approximately 1.5 hr for

each 100 households. Similarly, the weekly observations that

were required for the feedback interventions required approx-

imately 1.5 hr per 100 households. Finally, preparation of in-

tervention materials required approximately 1 hr per 100

households for the personal feedback, and 0.5 hr per 100

households for the group feedback.

Using these figures, intervention materials would cost ap-

proxim ately $25 per 1,000 households per week. However,

labor costs would differ substantially with the individual

feedback condition requiring approximately 40 hr of labor

per 1,000 households, 35 hr for group feedback,15 hr for in-

formation, and 15 hr for plea only. Estimating labor costs at

minimum wage ($5/hour) generates weekly labor costs per

1,000 households of $200 for the individual feedback condi-

tion, $175 for group feedback, $75 for information, and $75

for plea only. Combining materials and labor, the individual

feedback, group feedback, information, and plea-only inter-

ventions would cost approximately $225, $200, $100, and

$100, respectively, per week for 1,000 households. On a city-

wide basis, the intervention costs for the approximately

8,000 households served by the recycling program would be

$1,800 per week for the personal feedback, $1,600 for the

group feedback condition, and $800 for the information and

plea-only interventions.

Benefits. The benefits of recycling are both environ-

mental and econom ic. The environmental benefits of re-

duced landfill space, less pollution from collecting and pro-

cessing raw materials, and conservation of natural

resources are difficult to estimate, as are the long-term eco-

nomic benefits of conservation. However, we can estimate

the short-term revenues from the recycling interventions.

These short-term revenues come from two sources: reduc-

tions in solid waste sent to landfills and funds received for

the value of recycled materials. Typically, cities do not pay

for the disposal of recyclables, and they often receive re-

bates for the value of the recyclables, which are applied to-

ward the costs of collecting and processing the materials.

The value of recyclables is largely dependent on the type of

material, which fluctuates with supply and demand. In 1993

La Verne received a credit of approximately $100,00 0 for

the value of the materials. Thus, the value of the increase in

materials recycled (Percentage Increase × $100,00 0) would

equal $23,000 for the individual feedback condition,

$19,000 for group feedback, $15,000 for plea only, and

$11,000 for the information condition.

The second direct econom ic benefit from recycling is a

reduction in the amount of solid waste sent to landfills and

in the fees that are paid for each ton of trash that is dum ped.

These fees range widely, depending on the area, but in La

Verne they were estimated at $15 per ton for 1993, which is

a very low figure in comparison to many other counties and

states (Schubel & Neal, 1992). In 1993 the city collected

1,536 tons of recyclables. Savings in tipping fees from the

interventions are equal to the total increase in recyclable

material (Effect Size × 1,536) multiplied by the value of the

material, $15. The estimated yearly savings for the individ-

ual feedback intervention is $5,299 , $4,378 for group feed-

back, $2,534 for information, and $3,456 for plea only.

Combining the two sources of short-term econom ic gain

yields a yearly savings of $28,299 for individual feedback,

$23,378 for group feedback, $13,534 for the information

condition, and $18,456 for the plea-only condition.

Assessment. Com paring the econom ic benefits of re-

cycling with the costs for the interventions indicates that the

revenue from the increase in recyclables could entirely offset

the costs for the interventionsÐ depending on the desired du-

ration of the intervention. Comparing the citywide costs with

the savings resulting from the reduction in tipping fees and
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value of the recycled material, cities could possibly cost ef-

fectively implement the individual feedback intervention for

14 weeks, group feedback for 16 weeks, information for 17

weeks, or the plea-only intervention for 23 weeks. The data

reported in this study indicate that the two normative inter-

ventions produced an effect for at least 8 weeks, so any of

these interventions could reasonably be applied successfully

for their period of cost effectiveness.

These estimates are based on an extremely labor-intensive

intervention procedure, and modifying the procedure could

substantially reduce the labor costs and make the interven-

tions even more cost effective. Additionally, the feedback in-

terventions required hours of weekly observations. The

method of collecting feedback data could be modified to re-

quire less labor using random sampling procedures. Also, be-

cause the group feedback and individual feedback

interventions did not differ in their effect, group feedback

seems preferable to individual feedback. One possible revi-

sion would be to distribute group feedback (either estimated

or from the prior week) by placing the information on or in

the bins at the curb when the recyclables were collected. This

procedure, although untested, would sharply reduce the labor

costs and help to make the interventions more economically

cost effective.

CONCLUSIONS

The results from this field experiment on interventions to

improve recycling within an existing curbside program

found that feedback (either group feedback or individual

feedback) significantly increased the frequency of partici-

pation and amount of material recycled. None of the inter-

ventions successfully reduced the amount of contamination.

The results from an assessment of the short-term econom ic

costs and benefits of the interventions indicated that the in-

terventions could be cost effective on a city-wide basis and

could be still less costly if less labor intensive dissemina-

tion procedures were developed. Although the effectiveness

of a different dissemination procedure would need to be

tested, such an approach might allow cities and waste dis-

posal companies to improve the recycling behaviors of

community residents served by curbside recycling pro-

grams. The results from this study clearly indicate that nor-

mative feedback can be used successfully to alter behavior

in community settings.
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