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(ABSTRACT) 

The primary purpose of this study was to determine the efficacy of corporate- 

based recycling for communities without access to curb-side pick up of 

recyclable material. The secondary purpose was to use the taxonomy of 

behavior change strategies as devised by Geller et al. (1990a, b). The 

hypotheses of the study were as follows: 1) corporate-based recycling is an 

effective means of dealing with residential waste management in a rural 

community, 2) the effectiveness of one behavior change technique with a 

score of three (as proposed in the Taxonomy of Behavior Change Techniques) 

will be the same as an intervention package comprised of several techniques 

with a score of three, 3) the smaller the company, the more effective the 

intervention package and, 4) salaried employees will deposit more recyclable 

materials per person at the drop-off site than wage employees. 

Recycling drop off sites were established at the work place of rural residents as 

an alternative to curb-side pick up of recyclable material. Three sites chosen 

were located in a rural community in Southwestern Virginia. Two of the 

companies produced machine parts (n= 220, n=300). The third company 

produced printed material (n=32). Each company had both male and female 

wage and salaried employees with varying ages and levels of income.



Recyclable materials (clear glass, green glass, brown glass and aluminum cans) 

were collected in four 33 gallon barrels in the parking lot of each company 

every Friday and weighed at the county collection center. In an attempt to 

motivate participation in the recycling program, the employees were 

informed of the availability of the barrels, given written prompts in the form 

of paycheck inserts and posters, and given group feedback in the form of a 

poster showing the weekly amount of each material collected at an individual 

company. One company also received a group meeting to promote consensus 

and to determine the weakness of the project. All prompts and feedback were 

given as a package at discrete periods of time in a multiple baseline design by 

groups. The intervention package was given twice at one site to determine 

the impact of repeated exposure to the intervention materials. 

Findings of the study indicated an erratic pattern of participation across the 

three sites. One site had such low participation that it was dropped from the 

study. The intervention packages did not significantly increase participation 

and the differences between wage and salaried employees were insignificant. 

It must be concluded that while some employees did participate in the 

recycling program refinements to both the interventions and the 

measurement techniques are needed. Directions for future research on the 

feasibility of corporate-based are discussed.
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Introduction 

The United States produces more garbage per day per person than any 

other industrialized nation. The US Environmental Protection Agency (EPA) 

estimates that "in 1988, over 1,300 pounds of solid waste, between three and 

four pounds per day, were generated by each American" (Abt Associates Inc., 

1989). Most of this garbage is placed in landfills. Landfill space is now 

becoming scarce. Old landfills are filling up and residents, because of 

potential land and water pollution, resist the placement of new landfills near 

their communities. Technology exists to recover and recycle much of the 

garbage that currently goes into landfills, but the cooperation of the people 

who produce the garbage is essential to deal effectively with the waste 

management problem. 

Waste Management and Public Policy. 

The Resource Conservation and Recovery Act (RCRA) of 1976 was 

established to regulate waste management and to minimize its effects on 

human health and the environment. Although initially created in 1972 to 

address the problem of hazardous waste, in 1984 the US Congress amended 

the act to include requirements for care of municipal solid waste landfills. 

Unfortunately, funding provided to assist states in complying with 

Environmental Protection Agency (EPA) guidelines was cut. During the 

1970’s and the 1980’s lack of funding and discouragement for recycling 

programs by the government limited the implementation and research of 

community recycling programs. By 1988, however, the EPA published 

guidelines for the federal government's recycling program, which provided a 

market for recycled products and an example for state and local governments



to follow (Concern, 1989). In 1989, the EPA mandated a 25% reduction of the 

solid waste stream through recycling by the year 1992 (Abt Associates Inc., 

1989). There continues to be a lack of federal funding for implementation or 

research of recycling programs. However, state legislatures have provided 

both monetary incentives and penalties for individuals and local 

governments to promote recycling and meet the EPA mandates. 

Pennsylvania, for example, has issued grants of 90% of the start-up costs to 

over 400 communities which have established mandatory curb-side recycling 

(Concern, 1989). Other states have established similar programs, but in 

almost every case the target populations are urban and the collection 

technique used is curb-side. In rural locations however, curb-side pick up of 

recyclables is ineffective. It is not cost effective or feasible to have curb-side 

service in low density rural areas without an established system of curb-side 

trash collection. 

The solution most frequently used for rural areas is garbage-bin drop- 

off sites with containers designated for specific recyclables. While 

inexpensive, this method is often inconvenient and improperly used. Rural 

residents often have to go to locations other than the place where trash is 

deposited, and frequently garbage gets placed in the bins designated for 

recyclables, or the different types of recyclable material get mixed together. 

Because of these problems, garbage-bin drop-off sites can actually waste more 

energy and resources than they save due to the use of gas for transportation 

and inconvenience to participants (Bowling, 1990).



Site Selection 

The idea of placing the drop-off sites for recycling home products at the 

work place has not been the focus of research or recycling strategies either in 

the academic or applied fields. This concept, called “corporate-based” 

recycling, could be a convenient alternative to current collection techniques 

for rural residents, a population segment not usually targeted for recycling 

intervention programs. Specifically, various potential benefits for a 

corporate-based recycling program could be: 1) a collection site at work which 

could alleviate the burden of special trips and reduce the inconvenience and 

fuel waste of those trips, 2) a controlled drop-off location for county collection 

of recyclables, 3) reduced potential (compared to garbage bin drop-off sites) of 

contaminating different types of collected materials, 4) reduced potential of 

vandalism due to the frequency of use at a parking lot, and 5) good will for 

the corporation by providing a community service that could enhance public- 

relations with local.government, employees and the community at large. 

In addition, corporate-based recycling offers advantages from the 

perspective of motivational research by providing a convenient outlet for 

implementation of information and motivational packages. A captive 

audience (i.e., the employees) for behavior change technicians to implement 

interventions is also provided by this approach, along with a controlled 

location (i.e., the employee parking lots) for the study of recycling behavior 

and evaluation/record keeping of participation. 

Demographic factors 

Previous studies of recycling behavior have shown that income and 

socioeconomic status are directly related to participation. For example, Jacobs,



Bailey, and Crew (1984) reported that low income families (e.g., those in an 

inner city housing project) participated less in their recycling program than 

middle class, higher income families. The authors attributed this difference 

to a lack of immediate concern for societal matters when personal concerns 

were more pressing and an antagonism toward the establishment. In a latter 

study, Vinning and Ebreo (1990) attempted to distinguish the characteristics of 

recyclers versus nonrecyclers. This study again showed that individuals with 

a higher income level ($40,000-$50,000) reported participating in a curb-side 

collection program of recyclables more than lower income individuals (less 

than $30,000). Further analysis of their data revealed that nonrecyclers were 

more likely to believe that monetary rewards and convenience are necessary 

for them to recycle. 

Group Size 

Management research has shown that group size is a factor 

contributing to performance (Marriott, 1949) and productivity (Campbell, 

1952). Larger groups have lower productivity and less performance than 

smaller groups. One explanation for this is the concept of diffusion of 

responsibility. The more people responsible for an activity, the less likely any 

one person will be singled out either for recognition or reprimand. For this 

reason, group size could also play a role in an individual's participation in a 

recycling program. If “everyone” is responsible for reducing the amount of 

material going into landfills then the contribution of any one person does not 

seem to matter. This diffusion of responsibility is increased not only 

societally but also throughout the company. The larger the company the less 

compelled each individual person is to participate in a corporate-based



recycling program. In a smaller company each person’s contribution to the 

program has a more noticeable impact. 

Purpose of Study 

The primary purpose of this study was to determine the efficacy of 

corporate-based recycling. The secondary purpose was to use the taxonomy of 

behavior change strategies as devised by Geller, Berry, Ludwig, Evans, 

Gilmore, Clarke. (1990a). The hypotheses of the study were as follows: 1) 

corporate-based recycling is a cost-effective means of dealing with residential 

waste management in a rural community, 2) the effectiveness of one 

behavior change technique with a score of three (as proposed by the 

Taxonomy of Behavior Change Techniques) will be the same as an © 

intervention package comprised of several techniques with a score of three (as 

shown in Figure 1, 3) the smaller the company, the more effective the 

intervention package, and 4) salaried employees will deposit more recyclable 

materials per person at the corporate drop-off site than wage employees. For 

this study effective was defined as contributing to the recycling efforts of a 

community. 

Behavior Change Technology 

Behavior change researchers began studying environmental problems 

in the early 1970's. At this time, behavior analysts developed and evaluated 

several techniques for decreasing littering and increasing participation in 

recycling programs. These techniques include: specific response instructions 

(Geller, Witmer, & Orebaugh, 1976; Heberlein, 1974), community feedback 

(Schnelle, Gendrich, Beegle, Thomas, & McNess, 1980), and incentive/reward



programs (Geller, Chaffee, & Ingram, 1975; Witmer, & Geller, 1976). Other 

studies (Jacobs, et al., 1984 ; Luyben & Bailey, 1979) demonstrated the cost 

effectiveness of combining techniques into a package for community 

intervention. 

Jacobs et al. (1984) pointed out that the most expensive interventions 

usually produce the most behavior change. For example, group and 

individual incentives/rewards (e.g., monetary and prize) in college dorm 

paper recycling were effective on a small scale (Geller, et al., 1975; Witmer, & 

Geller, 1976). However, these same interventions would not be affordable for 

a larger, more diverse population segment. In large-scale community projects 

these interventions would increase costs substantially over the already high 

cost of collection; potentially making the project cost prohibitive. 

A taxonomy of behavior change techniques. From a review of the 

behavioral science literature and theoretical principles of behavior analysis 

Geller and his students (Geller,et al., 1990a; Geller, et al., 1990b) have derived a. 

taxonomy of behavior change techniques. This taxonomy, shown in Table 1 

on page 7, was created to help facilitate the design and evaluation of 

intervention programs in the areas of safety and environmental 

conservation. The first 18 behavior change techniques occur before the target 

behavior and are considered antecedent procedures or activators. All 

activators represent attempts to persuade individuals to emit a desired 

response, and are classified as passive or active communication techniques. 

Feedback, rewards, and penalties occurring after a behavior are consequences
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that can be given either to an individual or a group; therefore, six different 

consequence procedures are listed. 

Intervention effectiveness can be measured by the proportion of the 

target population showing desired behavior change over the short and long 

term, or by the degree to which an individual initiates and maintains the 

behavior targeted by an intervention procedure. Geller et al. (1990a, b) 

theorized that the immediate and long term impact of an intervention is a 

direct function of 1) the amount of participation involvement elicited by the 

intervention, 2) the degree of group or social support promoted by the 

intervention procedures, 3) the amount of specific response information 

transmitted by the intervention, 4) the degree of extrinsic control exerted by 

the intervention, and 5) the target individual’s perception of intrinsic control 

or autonomy regarding the behavior change procedures. 

Geller et al. applied an all or none scoring system by scoring an 

intervention technique “1” for each of the following five elements present in 

the technique: involvement, social support, response information, extrinsic 

control, and intrinsic control. Composite scores can be obtained by adding the 

relevant numbers from the component parts of an intervention package. 

This taxonomy, was founded on theoretical principles and has not been 

specifically tested. In particular, the scoring system has not been validated. 

While still in the preliminary stages of development the taxonomy of 

behavior change techniques is a useful heuristic for further investigation and 

upon validation could be a powerful tool for practitioners and academicians 

alike.



The most powerful use of the taxonomy, once validated, could be its 

ability to facilitate creation of intervention packages. Intervention packages 

provide flexibility to a practitioner working within time and monetary 

constraints. By scoring individual techniques and then adding them a 

practitioner can mix together a package of varying techniques (e.g. educational 

and/or reward based; expensive and/or inexpensive; high and/or low 

intrusiveness) and still be relatively confident of the results. 

Method 

Subjects and Setting 

The research was conducted at three corporate sites, chosen to 

participate in the project based on size and willingness of management to 

agree to the presence of a recycling site: Federal Mogul, Southern Printing, 

and Wolverine. The subjects at the Federal Mogul Corporation, where 

machine parts are manufactured, were 300 day time employees , 100 salaried 

personnel (i.e., engineers, accountants, management and personnel staffs) 

and 200 wage personnel (i.e. production, inspection, and maintenance staff). 

At Southern Printing, where a large variety of printed matter is produced and 

processed, subjects were 32 employees. At Wolverine, Inc., where machine 

parts are manufactured, subjects were 220 employees. 

Although there is a slight overlap in income among the upper levels 

of wage and lower levels of salaried employee's at Federal Mogul, Geller and 

Hahn (1980) showed significant differences in safety belt use based on wage 

and salary differentiations. Specifically, during pre-intervention baseline, 

salary workers buckled up significantly more often than wage personnel.



These companies were located on the same street in an industrial 

section of a Southwestern Virginia rural town of 45,000 people (i.e., 

Blacksburg, VA). The personnel director of each of the three companies 

agreed to allow the employees of the companies participate in the study. The 

drop-off site at each location was in the employee parking lots. 

Recycling Materials 

Twelve 34-gallon plastic garbage barrels were used for collection of 

recyclable glass, and three 88-gallon plastic barrels were used for collection of 

recyclable aluminum. Three small barrels and one large barrel were placed in 

the employee parking lots of Southern Printing and Wolverine. Three small 

barrels and one large barrel were also placed in both the salary and the wage 

employee parking lots of Federal Mogul. Each barrel was fitted with a tape 

marked with a measurement scale to measure the height of the materiel in 

the barrels. The tape was marked with highly visible permanent ink, 

consistently across all eight barrels, providing a measure of the amount of 

material collected. To indicate which recyclable it held, each barrel was 

painted with the bold letters of "clear glass", "green glass", "brown glass", or 

"aluminum cans" . 

Poster prompts were produced using fluorescent green poster board 

measuring 24 in by 36 in and bright primary colored markers. Feedback 

graphs were made using bright orange paper and primary colored markers. 

Observation Procedure 

On Monday, Wednesday, and Friday of each week, undergraduate 

observers recorded the amount of material in each barrel at the four locations. 

To assess reliability at each collection time, two observers independently 
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recorded the amount of material in inches as indicated by the marked tape on 

each barrel. Appendix A includes the data collection sheets used in this study. 

The collection sheet for height of the material had a place to record the date, 

time of day, name of the target company (location), height of materials and 

name of the data collectors. Each data collector had his/her own data sheet 

and noted in the upper left hand corner if he/she was a primary or reliability 

data collector. The data collector with the most experience with the project 

was assigned as a primary collector (e.g., the author, or the undergraduate 

with most involvement with the project). On Monday and Wednesday the 

materials were not removed from the sites. On Friday the material was 

removed from each site by the research team and delivered to the county 

collection area. The materials were weighed and the amounts of glass and 

aluminum from each site recorded by the data collectors. Appendix A shows 

the data collection sheet for weight of material collected. This sheet differed 

from the data collection sheet for height by combining the three types of glass. 

Intervention Packages | 

Intervention packages were derived from Geller et al.’s (1990b), 

taxonomy of behavior change techniques. From this array of interventions, 

two intervention packages were designed. Intervention Package 1 consisted 

of an antecedent which was a set of written activators (paycheck inserts and 

posters), and a consequence which was group feedback (weekly graph of 

amount recycled). The predicted scores from the taxonomy were as follows. 

The written activator received one point for response information. The 

group feedback received one point for social support, and one point for 

11



response information, giving it a total of two points. Therefore the predicted 

immediate and long term effects score for Intervention Package 1 was 3. 

Intervention Package 2 consisted of a group meeting from the 

antecedent active communication category on the Taxonomy of Behavior 

Change Techniques. This package received one point for involvement, one 

point for social support, and one point for response information, resulting in 

a total of three points for both immediate and long term effects. Thus, the 

impact score for each package was three for both long term and short term 

effects. 

Written activator. There were two types of written activators as part of 

Intervention Package 1, paycheck inserts and posters. The paycheck inserts 

were two notices informing the employees about the placement of the barrels 

and the types of material being collected. Each notice was distributed in the 

employee paychecks, on Friday of Week 1 and Week 3 of the intervention 

package. In addition to the explanation of the barrels, the notices informed 

the employees of the amount of material recycled at that site, some reasons 

why it is important to recycle, and a reminder to look at the feedback chart 

posted on the bulletin board . 

Three posters were put in place during Intervention Package 1 on 

Monday morning of Weeks 1, 2 and 3. The posters contained specific 

response information, requesting the employees to bring in their recyclable 

material to the parking lot. Appendix B shows the paycheck inserts 

distributed to the employees and the posters placed on the employee bulletin 

boards. 

12



Feedback. Each company receiving Intervention Package 1 was given 

group feedback in the form of a graph of recycled material.. A graph remained 

on the employee bulletin board throughout the four weeks of the 

intervention package. This graph showed the weekly totals of the three types 

of glass and aluminum collected at that site. New points were graphed on the 

Friday of each of first three weeks of the intervention package. The data on 

the graphs reflected the weekly collection of each material, not the 

accumulated total of the material across the length of the project. This type of 

graph allowed the employees to compare the amount of material collected 

from week to week at their site. An example of the graph that the employees 

received is shown in Appendix B. 

A combined total of the amounts deposited by both salary and wage 

amounts was graphed on the feedback chart for Federal Mogul, even though 

data were collected separately for salary and wage personnel. Comparison 

data were not given either between companies or between wage and salaried 

employees at Federal Mogul. The reason for this was to minimize 

competition which was not a factor under investigation in this project. 

Group meeting. All employees at Southern Printing were gathered 

together in the plant and asked to discuss recycling in general and the 

corporate-based recycling project being conducted in their plant. The points of 

discussion for the employees and researchers were: how to improve 

participation in the program, why it is important to recycle, the benefits / 

disadvantages of corporate-based recycling, and what prevents people from 

recycling. Responses to the discussion points were written down but an 

informal atmosphere was encouraged so that the employees would not be 

13



inhibited from contributing. A group goal was encourage but not required. 

The entire meeting lasted 20 min. 

Questionnaires 

Questionnaires were completed orally in one-to-one conversations for 

both Southern Printing and Federal Mogul during the month of May, 1990. 

| There were three goals for the questionnaires: 1) to determine the percentage 

of employees at each site with curb-side availability, 2) to determine what 

percentage of employees were aware of the recycling project, 3) to determine 

how many employees remembered the posters, graph and paycheck inserts 

distributed during the intervention packages and, 4) to assess the general 

social validity, or acceptability, of the project (Fawcett, 1991). 

Undergraduate data collectors and the author asked 8 questions of the 

employees at Southern Printing and Federal Mogul as they left work. Data 

collectors attempted to approach each employee with the questionnaire. The 

questions asked are shown in Appendix C and were designed to avoid a 

yes/no response and to elicit as much information as possible from the 

employees. It took one day to complete the questionnaires at Southern 

Printing and two weeks to complete the questionnaires at Federal Mogul. 

The questionnaires were scored in the following manner. If an 

employee remembered receiving even one paycheck insert concerning the 

recycling program it was counted as remembering the inserts. If an employee 

remembered a poster concerning the recycling project any place within the 

company then it was counted as remembering the poster, even if said place 

was not actually where the posters were placed. Content of the comments 

received from the employees was counted as either positive or negative, as 

14



judged by the author, for assessment of the social validity of the project. The 

remainder of the questionnaire was scored as it appeared on the form. 

Experimental Design 

A multiple baseline design by groups (Komaki, 1982) was used. The 

timeline and illustration of the design of the project, including the dates for 

intervention implementation, are shown in Figure 1. on page 16. During 

Baseline, the recycling barrels were placed in the parking lot of each 

corporation. A brief notice was posted on the employee bulletin board of each 

company stating that recycling barrels are available and the types of material 

being collected. This same message was also distributed in each employee's 

paycheck. Baseline measures were collected for five weeks at Federal Mogul 

and eight weeks at Southern Printing starting on August 27, 1990. Wolverine 

was used as a control site and received only the initial project information 

(paycheck insert and poster). 

Intervention Package 1 remained in effect for four weeks at Southern 

Printing (Oct. 1 - Oct. 26) and Federal Mogul (Oct 22 - Nov. 23). The second set 

of baseline measurements began after Intervention Package 1, during which 

no posters or other information was distributed. Intervention Package 1 was 

repeated at Federal Mogul (Feb. 18 - March 15). | 

Intervention Package 2 took place on Tuesday, July 8, 1991 at Southern 

Printing and lasted for one day. Final baseline data were collected at each 

corporation for an additional two weeks after intervention two at Southern 

Printing. 

15



Location Clear Glass Green Glass Brown Glass Cumulative 

Federal Mogul 

Baseline 11.3 1.7 2.8 15.8 

Package 1A 16.4 2.1 4.5 23 

Follow up 24.6 3.2 5.9 33.7 

Baseline 14.3 1.2 3.1 18.6 

Package 1B 22 2.4 5.2 29.6 

Follow up 11.2 1.6 2.3 15.1 

Southern Printing 

Baseline 21.3 3.1 1.6 26 

Package 1 14.6 1.7 1.2 17.5 

Follow up 17.9 2.4 1.4 21.7 

Baseline 18 1.9 1.3 21.2 

Follow up 25.4 2.6 2 30 
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Results 

Ninety eight percent of all data collected had two observers for 

reliability measures. The inter-observer reliability was 92% agreement for 

height and weight measurements as determined by the equation 

(Agree/Agree + Disagree) X 100 = % Reliability. Each day of data collection all 

measures at each site that were in agreement were divided by the total 

number of observations, agree and disagree, made for that day. Reliability 

was not broken down by sites. 

Throughout the study participation in the corporate-based recycling 

program varied substantially. Baseline measures did not stabilize at any 

point. This being so, determination of the effects of any one intervention 

package is limited. Even though initial information posters and check inserts 

were distributed at the Wolverine site there was no participation by any of the 

employees at any point during the study. The company contact repeatedly 

assured the author that notice was given to all the employees, as requested. 

No additional intervention at the company was allowed but the recycling 

barrels were monitored each week. On April 8, 1991 the barrels at Wolverine 

disappeared. The company contact for Wolverine had no knowledge of the 

whereabouts of the barrels. The remainder of the results refer only to 

Southern Printing and Federal Mogul due to the lack of participation at 

Wolverine. 

The mean weights of the three types of glass collected (e.g., clear, green, 

and brown) during each phase are shown in Table 2 on the following 19. The 

proportional amount of each particular type of glass did not substantially 

17



vary throughout the phases of the study. Differences in the three types of 

glass also remained fairy constant at both sites, with clear glass being 

deposited in a greater amount than brown or green. Due to the low 

variability in the proportion of the three types of glass they were combined for 

further analysis and discussion throughout the paper. 

Intervention Packages 

Figure 2 on page 20 shows the amount of material collected every 

Friday in inches for Southern Printing and Federal Mogul along with the 

mean number of inches collected for each phase of the project. There was a 

four-week break in data collection starting in the latter halt of December. 

Both the researchers and the employees were on vacation for the holiday 

season, and therefore the mean for the second baseline period is broken into 

two parts. 

| Figure 3 on page 21 shows the weight measurements for each company 

across the length of the study. There were differences in the data collected on 

height measures and weight measures. These differences were due to 

variations in the size of the material being deposited at the corporate sites 

(e.g., large bottles use more height but do not weigh significantly more) Mean 

pounds of aluminum are lower throughout the study lower than mean 

inches of aluminum. This was due to the low weight of aluminum 

compared to the number of inches it occupied in the barrel. 

Visual examination of the weight graph in Figure 3 showed that initial 

participation in the recycling program resulted in a mean weight of 18 lbs for 

glass and 5.4 lbs for aluminum at Federal Mogul and 26.6 lbs for glass and 6.5 

Ibs for aluminum at Southern Printing. Participation rose during 
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Table 2 

Mean Height of Three Types of Glass Collected Weekly in Number of Inches 

  

Location Clear Glass Green Glass Brown Glass 

Federal Mogul 12.19 2.57 2.69 

Southern Printing 13.56 3.91 1.27 
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Intervention Package 1 at Federal Mogul during the first implementation 

(22.3 Ibs glass, and 5.6 lbs aluminum) and continued to rise during the 

following baseline (34.2 lbs glass, and 8.3 lbs aluminum) until the holiday 

break when data collection was suspended. Resumed recycling participation 

occurred at a reduced level (18.8 lbs glass, and 6.4 lbs aluminum) but rose 

during the repetition of Intervention Package 1 to a higher level than during 

the first administration of the same package (30.5 lbs glass, and 6.8 lbs 

aluminum). This showed a mean increase in participation between the two 

administration of the package of 8.2 lbs for glass and 1.2 lbs for aluminum. 

Participation decreased during the following baseline period to a mean of 15.6 

Ibs for glass and 6.6 lbs for aluminum. 

Analysis of Variance procedure was performed on the weights of the 

material collected at Federal Mogul to determine the statistical significance 

between the phases of the study. Table 3 on page 23 shows the results of this 

test. There was one significant interaction between time (the first and second 

implementation of Intervention Package 1) and treatment 

(before/during/after) for glass. Paired t-Tests were performed with the glass 

measurements to determine what part of the time by treatment interaction 

was significantly different. Table 4 on page 23 shows the results of the Paired 

t-Tests on the weight of the glass collected during each phase. There was a 

significant difference in the amount of glass during implementation and after 

implementation of Intervention Package 1 the second time it was 

administered. 
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Table 3 

Analysis of Variance Tests for Federal Mogul 

Pounds of Glass 

  

  

  

  

Source df Sum of Squares _F Value 

Time (1 & 2) 1 85.47 80 

Treatment 20 509.26 2.39 

Before/During/ After 

Time by Treatment 2 905.49 4,24* 

Pounds of Aluminum 

Time (1 & 2). 1 22.14 53 

Treatment 2 28.83 39 

Before /During / After 

Time by Treatment 2 11.78 14 

*p < .05 

Table 4 

Paired t-Tests for the Time by Treatment Interaction 

Time 1 

Phases df Paired t Value Probability (1-Tail) 

Before/ After 2 1.275 165 | 

During / After 2 1.829 .105 

Time 2 

Before/ After 3 1.854 .081 

During / After 3 3.281 .0232* 
  

*p < .05. 
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At Southern Printing visual examination of Figure 3 on page 21 

showed that there was no increase in recycling materials during 

implementation of Intervention Package 1. Baseline means for glass and 

aluminium were 26.6 lbs and 6.5 lbs respectively. The mean rate of 

participation, in fact, decreased during the implementation of the package to 

16.3 lbs of glass and 1.9 lbs of aluminum. Participation rose again after the 

intervention package was removed to a mean of 22.7 lbs of glass and .2 lb of 

aluminum until the four week holiday break. Resumed participation 

baseline measures were lower at 18.9 lbs glass and .3 lb aluminum. After 

implementation of Intervention Package 2 (group discussion meeting) there 

was an increase in aluminum being deposited (2 Ibs) but, glass being deposited 

decreased to a mean of 14.8 lbs. 

Group Discussion Meeting 

Participation in the discussion meeting at Southern Printing was high. 

Of the 29 people who attended the session, everyone spoke at least once and 

most spoke several times. From this discussion it was revealed that the 

employees had little knowledge of the program and the specifics of drop-off 

procedures. Several people said that they did not think they were allowed to 

bring items from home. Responses from the employees indicated that lack of 

information was the biggest deterrent to participation in the program. 

Several of the employees also indicated that relocation of the barrels to a 

location chosen by the employees instead of management would be desirable. 

No change in barrel location was determined at this meeting and the barrels 

remained in the original location for the next two weeks of the project. 

Although a recycling goal was encouraged at the group meeting, it was not 
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forced and no goal was established. In response to a question concerning 

social validity of the project (e.g., Do you think this project is good for the 

community?) no one said that it should be discontinued and half (15) of the 

participants voiced a positive response to the question. 

Statistical analysis of the two interventions administered at Southern 

Printing (i.e., group meeting, and posters, paycheck inserts and group 

feedback) were conducted. Table 5 shows on page 26 the Analysis of Variance 

results for the weights of glass and aluminum collected before, during and 

after each intervention package. This analysis showed no significant 

relationships between the phases of the study at Southern Printing. 

Group Comparisons 

The difference in overall weekly mean pounds of material deposited at 

the two sites was 40.1 for glass and 28.2 lbs for aluminum, with Federal Mogul | 

employees depositing the most amount of material. Because of the different 

group sizes (32 at Southern Printing and 400 at Federal Mogul) a visual 

examination of the pounds per capita participation rate is shown in Figure 4 

on page 27. This figure illustrates the differences between participation rates 

at the small versus the large company. At Federal Mogul the per capita 

participation rate does not exceed a mean of .08 in during any of the phases of 

the experiment. At Southern Printing the mean per capita participation rate 

was as high as .87 in. after Intervention Package 2. 

Figure 6 on page 29 shows the mean weight of Federal Mogul wage and 

salaried employee's participation per person. This comparison graph of wage 

and salary shows that there was little difference between salaried employees 

and wage employees. 
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Table 5 

Analysis of Variance Tests for Southern Printing. 

Pounds of Glass 

  

  

Source df Sum of Squares _F Value 

Package (1 or 2) 1 54.56 1.06 

Treatment 1 1.28 .03 

Before/After 

Package by Treatment _1 164.90 3.22 

Pounds of Aluminum 
Package (1 or 2) 

1 44.73 62 
Treatment , 
Before/After 1 29.14 4 

Package by Treatment 
1 38.43 03 
  

No Significance. 
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Questionnaires 

An approximately 40% sample size, or better, was obtained from each 

target population for response to the questionnaires. Results for the 

questionnaires are shown in Table 6 on page 30. Fourteen out of 32 

employees answered the questionnaire at Southern Printing, 45 salaried 

employees out of 100, and 120 wage employees out of 200 answered the 

questionnaire at Federal Mogul. 

Questions asked to determine the effectiveness of the posters and 

paycheck inserts showed that the employees remembered the posters more 

than the paycheck inserts. Responses to the open ended question “how do 

you feel about the recycling program here?” resulted in no negative 

responses. At Federal Mogul 87% of wage employees (n=120) interviewed 

and 94% of salaried employees (n=45) interviewed reported that they were in 

favor of having recycling barrels in the employee parking lots. At Southern 

Printing, 80% (n=32) reported they were in favor of having recycling barrels in 

the employee parking lots. 

Discussion 

Analysis of employees’ self report showed that some of the employees 

at both Southern Printing and Federal Mogul participated in the corporate- 

based recycling program at least once during the 11 months of the study (47% 

at Southern Printing, 18% Federal Mogul salary, and 25% Federal Mogul 

wage). In addition the weight of material collected each week, shown in 

Figure 3 on page 21, supports the self report data that the employees were 

using the corporate-based recycling barrels. This suggest that that the concept 
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Table 5. 

Percent Response to The Corporate-based Recycling Survey 

  

  

Locations 
Southern Printing Federal 

n=32 Mogul 
44% Response n=400 
  

Salary Wage 
n=100 n=300 
45% 40% 

Response Response 
  

  

Questions 

Employee’s remembrance of 33% 60% 36% 
paycheck Inserts 

Employee’s remembrance of 60% 58% 74% 
posters 

Availability of curb-side 7 %o 56% 19% 
pickup 

Employee’s current recycling 
site: 

Curb-side 7% 48% 19% 
Drop off site 20% 8% 13% 
At work 47% 26% 43% 
Do not recycle 36% 18% 25% 

Project Favorable 80% 94% 87% 
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Table 6. 

Percent Response to The Corporate-based Recycling Survey From Sampled 

  

  

  

  

  

Employees 

Locations 
Southern Printing Federal 

Sample Size Mogul 

14 

Salary Wage 
Sample Sample 

Size Size 

45 120 
Questions 

Employee’s remembrance of 33% 60% 36% 
paycheck Inserts 

Employee’s remembrance of 60% 58% 74% 
posters 

Availability of curb-side 7% 56% 19% 
pickup 

Employee’s current recycling 
site: 

Curb-side 7% 48% 19% 
Drop off site 20% 8% 13% 
At work 47% 26% 43% 
Do not recycle 36% 18% 25% 

Project Favorable 80% 94% 87% 
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of corporate-based recycling can be an alternative approach for rural 

communities where curb-side recycling is unavailable or unfeasible. 

The pounds of material collected each week, Figure 3. on page 21, 

showed that both administrations of Intervention Package 1 at Federal Mogul 

increase participation with the second administration having a higher 

participation rate than the first. While visually there were increases in the 

amount of material being deposited at Federal Mogul for Intervention 

Package 1, the changes were not statistically significant. There was one 

significant interaction between time and treatment at Federal Mogul (p < .05). 

When further analyzed it was shown that there was a significant decrease 

after implementation of Intervention Package 1 the second time. All other 

treatment phases were non significant. 

The per capita participation rates shown in Figure 4 on page 27 strongly 

supported the hypothesis that individuals in a smaller company would 

participate more than a larger company. This result is quite robust because it 

appeared in spite of the finding from the Group Discussion Meeting at 

Southern Printing (the smaller company) that many employees were not 

aware they could bring recyclable material from home. There are two possible 

explanations for this finding: (a) the employees at Southern Printing had 

access to the recycling barrels while at work and deposited their drink 

containers during this time, or (b) there was an increased opportunity at 

Southern Printing for each employee to see another employee depositing 

material in the barrels because of the placement of the barrels at this site. The 

barrel were in the parking lot, however, because of the small size of the plant 

they could be seen and accessed for depositing materials throughout the day. 
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These opportunities to witness the behavior could have reminded the 

employees of the recycling program and provided social support for 

performance of the behavior. 

Differences in the amount of participation for salaried versus wage 

employees per person at Federal Mogul, Figure 5 on page 29, did not show 

support for the hypothesis that salaried employees would participate more in 

the recycling program than wage employees. Little difference was shown 

between mean weight per capita for salaried versus wage employees. 

The implementation of curb-side pick-up of recyclables, in the city of 

Blacksburg, the July prior to the beginning of the project could have 

influenced the results of this study by providing employees with convenient 

access to recycling pick-up. As shown in Table 5 on page 29, the questionnaire 

results showed, 56% of the salaried employees reporting having curb-side 

available, and 48% of those that have curb-side reported using it. This is 

compared to 19% reporting curb-side availability for wage employees, with all 

of those employees reporting use of curb-side. It is at least a possibility that 

the salaried employees would have used the work site drop-off more often if 

curb-side was not available to them. 

In addition to the data presented, several additional lessons were 

learned from this research. Communication between the researcher and the 

contact person at the sites is essential to implementation of a field study. 

Without constant and explicit communication the researcher cannot be 

certain that information is distributed in a timely manner. Communication 

with the contact person is also important to ensure that he/she understands 

the interventions and purpose of the project. With this understanding, the 
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contact person can better assist the placement of materials and timing of 

interventions. Such communication was not present at Southern Printing. 

In fact, because of this lack of communication the Group Discussion Meeting 

was delayed two weeks and less than half of the employees were available for 

the oral surveys. 

In conjunction with the importance of communication is the choice of 

an appropriate contact person. At Southern Printing the contact did not 

respond in a timely manner and did not communicate the existence of the 

project to upper management. Difficulties with the contact person at 

Southern Printing were further increased when he/she was relieved of his 

duties at the company toward the end of the project. This event and the 

circumstances leading up to it, in the author's opinion, had an effect on the 

results obtained at that site (e.g., lack of management support/participation). 

At Wolverine similar difficulties with communication and information 

from the contact person caused delays in beginning the project and a 

reluctance to cooperate fully with needed changes in the placement of the 

barrels. The presence of explicit communication and understanding of the 

project was present at Federal Mogul which provided smother 

implementation of the interventions and more flexibility on the part of the 

company in arranging for collection of questionnaire data. 

In spite of the complications such as those mentioned above the 

findings here are important for practitioners who might try to implement 

corporate-based recycling or a similar program at another site. It is often the 

case that public officials approve a project with minimal funding and then 

leave it to other individuals to implement. Awareness of the results found 
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here could aid those practitioners in creating smoother implementation and 

avoiding some pitfalls. In this project there were many variables that were 

not directly related to the interventions and the scoring system (e.g., curb-side 

collection of recyclables in the town of Blacksburg three weeks before the start 

of the project, and delays in the implementation of intervention packages) 

that could have influenced the results . A controlled test of the taxonomy 

could provide a practitioner with more information about designing an 

intervention package and the impact that a particular package might have. 

The study here did not provide a true test of the taxonomy. Such as test 

would be to validate the taxonomic scoring system with previously published 

research or to conduct multiple controlled tests of the scoring system on 

actual community problems. 

The time frame for this project, 11 months, allowed for a great deal of 

information to be collected. However, the length of the study could also have 

reduced the impact of the intervention packages by delaying feedback, or 

delaying involvement by the employees. Similarly, collecting group 

participation rates as opposed to individual participation rates raises 

questions concerning the highly variable weekly participation rates shown in 

Figures 2, 3, and 5. It is not possible from the data collected here to determine 

if only a few people were recycling a great deal or if many people were - 

recycling a small amount. | 

Refinements, therefore, are called for in the measurement of 

participation in recycling programs. As a group measure, height and weight 

offers an adequate representation of participation. Individuals are the ones 

performing the recycling behavior and future research should target 
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individuals rather than groups to gain more accurate measures of individual 

participation and a better understanding of recycling behavior. 

Future research should consider the point at which the behavior 

occurs. The drop off site is the end of the pattern of employees’ behaviors that 

constitutes recycling. The beginning place for the pattern of behaviors that 

constitutes recycling is in the home where most products are used. 

Intervention techniques might be more effective if they were targeted at the 

home and measured at the work place. One example of this would be flyers 

in the mail box at home so that the entire family would know about the 

opportunity to recycle at work even if the employee forgets to tell the them. 

Home targeting of behaviors, such as this example, allows the entire family 

producing the material to receive intervention rather than just one member 

as was done in this study. 

Corporate-based recycling at Federal Mogul and Southern Printing has 

been shown to have some effectiveness in a rural community. However, | 

refinements to the program are certainly called for. Future tests of this format 

for recycling could provide additional support for an alternative collection 

procedure for recycling material. The Taxonomy of Behavior Change 

Techniques provided organization for the design of the intervention packages 

but did not provided detailed information on the level need to obtain a 

consistent change in behavior across both of the sites in this study. An 

intervention package with a score of three on the Taxonomy did not have a 

significant impact on recycling behavior. Further research on validating and 

testing the Taxonomy could better facilitate use of that tool. The hypothesis 

that different interventions with the same score on the Taxonomy would 
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produce the same amount of behavior change was neither supported nor 

refuted. Both Intervention Package 1 and Intervention Package 2 produced a 

similar amount of behavior change but there was no consistent or statistically 

significant behavior change that occurred. The hypothesis that the smaller 

company would participate more than the larger company was supported in 

this study. Southern Printing participated more per person than did Federal 

Mogul. The hypothesis that salaried employees would participate more than 

wage employees was not supported. Both the wage and salaried employees 

participated at about the same rate. 
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Appendix A 

Data Collection Sheets 
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Appendix B 

Items Distributed to The Employees as Part of Intervention Package 1 

Written Activators 

The Three Posters Placed on the Employee Bulletin Boards 

Poster 1 
  

You Can Make A Difference! 

Bring your clear glass, green glass, brown glass and aluminum cans 

to the employee parking lot   
  

Poster 2 
  

The Future of the New River Valley is in Your Hands! 

Bring your clear glass, green glass, brown glass and aluminum cans 

to the employee parking lot     
Poster 3 
  

Make the Three Work for You! 

R euse 

R ecycle 

R educe 

Bring your clear glass, green glass, brown glass and aluminum cans 

to the employee parking lot     
41



Paycheck Inserts 
Insert #1: 

Congratulations! The recycling bins have been in the parking lot here 
at for over two months and already you have brought in 150 
pounds of glass and 50 pound of aluminum. Your participation in the 
recycling program here has already made a difference for the New River 
Valley, but you can do more. Remember to bring your Clear Glass, Brown 
Glass, Green Glass, and Aluminum Cans to the recycling barrels in the 
Parking lot. A graph of the amount of material that you have recycled at 

will be posted for you to see how much recycling you have 
done over the past month. Please take a moment to look it over. Only YOU 
can change the future of the New River Valley. 

Insert #2: 

Ninety percent of America’s garbage is dumped in landfill sites and 
buried. But landfill sites are filling up; a third have closed since 1980. More 

than half the cities on the east cost will run out of landfill space by 1990. — 
Here in the New River Valley we are not immune to the problem of 

waste disposal. Recycling is a relatively convenient and easy way to help 
lengthen the life of our local landfills. Remember to take a look at the graph 
of your recycling efforts posted on the employee bulletin board. You Can 
Make A Difference if you bring your Clear Glass, Brown Glass, Green Glass, 
and Aluminum Cans to the recycling barrels in the Parking lot. 
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Sample Feedback Graph 

Sample Feedback Graph Placed on the Employee Bulletin Boards 

  

Southern Printing Recycled Material 
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Appendix C 
Questionnaires Administered Orally to Employees 

While Exiting the Company 

Corporate Based Recycling Questionnaire 
Location 

Date 

1) What materials are recycled here at 
Paper 
Clear Glass 

Green Glass 

Brown Glass 

Aluminum Cans 
Plastic 

Other 

2) How many paycheck inserts have you received about the recycling 
program here? 

3) What in general did the inserts say? 
  

4) Where have the posters concerning the recycling program been located? 

5) Where do you currently recycle? 
Curb-Side 
Drop Off Site 
Here at Work 
Do Not Recycle 

6) If you do not recycle, why not? 
  

7) Is curb-side pickup of your recyclables available at your home? 
Yes 
No 

8) How do you feel about the recycling program here? 
(i.e., the placement of collection barrels in your parking lot) 
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* Assisted with editorial comments and correspondents to authors 

and editors. 
5/91-8/91 Office Manager for Make A Difference Inc Blacksburg, VA. 

* Supervised daily office organization and maintainence 
* Prepared presentations for industrial safety programs. 

4/91 Guest Reviewer for the Journal of Applied Behavior Analysis 
1/91 - Present Undergraduate Supervisor at VPI & SU © 

* Managed the independent study of an undergraduate student in a 
large scale community recycling project. 

Trained undergraduates in research design and implementation. 
* Assisted the preparation research presentation at a regional 

conference. 
* Supervises data collection and analysis. 

9/89-1/91 Graduate Teaching Assistant at VPI & SU 
* Assisted with an Introductory Social Psychology class of 250 

undergraduate students. 
Prepared examinations. 
Conducted six sections of Introductory Psychology Laboratory. 
Presented classroom demonstrations and lectures. 

* Designed and directed discussion groups. 
2/89-8/90 Research Assistant at VPI & SU 

* Examined the behavioral and attitudinal effects of plants on people 
in the office environment. 

* Developed a questionnaire to assess the behavioral and attitudinal 
effects of plants in the office environment. 

* 
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* Collected and interpreted data on the effects of plants on people in 
the office environment. 

* Presented a paper for a national symposium presentation. 
* Prepared a final grant report for the Associated Landscape 

Contractors of America. 
8/88 - 12/88 Undergraduate Internship at Public Technology, Inc 

Washington, DC. 
* Interned with a state and local consulting firm in the department of 

solid waste management. 
* Researched and prepared a report on the feasibility of mining 

landfills. 
* Organized an interstate committee in conjunction with the EPA for 

the exchange of solid waste management information. 

Professional Presentations and Papers: 
Thomas D. Berry, Michael R. Gilmore, & Kim D. Randall (1991). Curbside 

community recycling: Methodological issues and research directions. 
Symposium presentation at the Association for Behavior Analysis: 
Atlanta, GA. 

Geller, E.S., Needleman, L.D., Randall, K. (1990). Developing a taxonomy of 

behavior change techniques for environmental protection. 
Proceedings of The First U.S. Conference on Municipal Solid Waste 
Management, Environmental Protection Agency: Washington, DC. 

Kollas, S.K., Hamilton, M.G., Randall, K., & Geller, E.S. (1991). Multiple 

Intervention Level (MIL) Model involving rural recycling behavior. 
Poster presentation at the South Eastern Psychological Association: 
New Orleans, LA. 

Randall, K., Geller, E.S., & Healy, J. (1990) The relationship of plants to 

lifestyle and social support. Paper presented at the National 
Symposium For the Role Of Horticulture and Human Well-Being: 
Arlington, VA. 

Randall, K., Relf, D. Geller, E.S., & Shoemaker, C. (1990). The effects of plants 

on worker attitudes. Presented at the National Symposium For the 
Role of Horticulture in Human Well-Being: Arlington, VA. 

Randall, K., Wright, G., Hamilton, G.H., & Kollas, S.K. (1991). Motivating 

recycling behavior: An examination of a taxonomy of behavior change 
techniques. Symposium presentation at the Association for Behavior 
Analysis: Atlanta, GA. 
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Randall, K., Wright, G., Kollas, S.K., & Griffin, M. (1991). Collecting 

Recyclables at Corporate Sites: Attempts to Increase Employee 
Participation. Paper presented at the Virginia Academy of Science: 
Blacksburg, VA. 

Honors: 
1989 Psi Chi National Honor Society in Psychology 

1989 Stetson University Political Science Honor Society 
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