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Abstract: Making pro-environmental behavior changes can be difficult, particularly when 

these changes challenge daily routines and comfortable lifestyles. We designed and 

implemented an eco-representative intervention program to help students reduce their 

energy use by proactively coping with barriers to pro-environmental behavior change, and then 

communicate effective behavior change strategies to student peers. Twenty-nine first-year 

college students participated in a four-week proactive coping training to change five 

environmentally impactful behaviors and then spread behavior change messages to fellow 

residents during a two-week energy challenge. Eco-reps successfully changed their own 

behaviors in a pro-environmental direction by generating important barriers and successful 

facilitators for behavior change, and eco-rep residence halls were more likely to reduce 

energy and maintain reductions compared to non-eco-rep halls. Implications for future 

environmental behavior change interventions are discussed. 

Keywords: eco-teams; proactive coping; pro-environmental behavior change; student 

intervention programs; residence hall competition 
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1. Introduction 

Changing one’s lifestyle to be more sustainable can be difficult, particularly when energy-consuming 

behaviors become automatic and habitual (e.g., taking long showers or taking elevators rather than 

stairs). Even those who care strongly about nature often do not engage in pro-environmental behavior, 

an effect that has become known as the value-action gap [1]. College students living in residence halls 

represent an important and potentially receptive population for reducing energy use and engaging in 

pro-environmental behaviors [2]. Of the energy used by residence halls on average U.S. campuses, half 

of it can be attributed directly to students’ behaviors [3,4]. In addition, students are likely to be 

receptive to behavior change messages. For example, compared to older adults in non-classroom 

settings, students in an educational environment respond more positively to interventions and are more 

likely to change their behaviors [5]. Finally, with many students living away from home for the first 

time in their lives, their habits and behaviors are developing in new environments and could form 

foundations for their future lifestyles [6]. 

Forming student eco-representatives (“eco-reps”) has increased in popularity on U.S. college 

campuses as a way for peers to spread information and change environmental attitudes and  

behaviors ([7], see [8] for a list of American schools with such programs). Available data suggest 

success rates ranging from 1% reduction in energy consumption (University of Vermont) [9] to 5% 

(Vanderbilt University) [10] to 13% (University of New Hampshire) [7]. Typically, training of eco-reps 

involves teaching students about environmental issues and then giving them some tools to influence 

others. These programs often incorporate motivational elements such as competitions or economic 

incentives, although these alone may not always produce lasting attitude or behavior change [11,12]. 

For one, college students typically receive a flat rate living expense rather than individual electric bills, 

which may decrease awareness about the amount of energy consumed and remove economic 

motivations for altering behavior. Additionally, motivations based on economic incentives are less 

likely to change pro-environmental attitudes, which then limit the duration and generalizability of  

pro-environmental behaviors [12]. One alternative is to use social interventions such as spreading 

behavior and attitude change among peers. 

The current theory-guided behavioral intervention program aimed to change the behavior of college 

students living on campus in a pro-environmental direction. Eco-reps were first trained to change their 

own behavior using proactive coping techniques and then given tools for communicating behavior 

change strategies among their peers. We theorized that by learning effective strategies to change their 

own behavior, eco-reps would be more effective in promoting behavior change by way of enhanced 

knowledge about barriers to changing anti-environmental habits. Moreover, firsthand experience with 

changing their own behaviors might make eco-reps better role models and the messages they spread 

more authentic because they can be more empathic toward others’ efforts to change behaviors and 

more able to communicate practical advice. 

1.1. Overcoming Barriers to Environmental Behavior Change  

Proactive coping is one strategy which may aid the adoption of pro-environmental behaviors. The 

proactive coping process involves anticipating or preparing for a stressful event before it occurs, in 
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order to thwart or minimize its effect [13]. Proactive coping can include preparing oneself to increase 

quality of life and personal well-being [14] and meet personal goals [15]. Thus, anticipated events are 

not necessarily major life stressors, but can also include threats to one’s ability to meet behavioral 

change goals. In an environmental context, stress could be found in making the decision to change 

one’s lifestyle and then cope with continual barriers to this change (e.g., negotiating with roommates 

or family over choices). Techniques to increase proactive coping skills have been effectively applied  

in interventions to help people manage diabetes [16], increase physical activity [17] and prepare for 

aging [18], for example. These actions can prepare one for many types of possible situations rather 

than addressing one problem or scenario. In the case of pro-environmental behaviors, proactive coping 

could be used to anticipate and address daily situations that may interfere with a desired behavior, such 

as taking the stairs when peers prefer to take the elevator. 

Aspinwall and Taylor identified five stages in the proactive coping process which we incorporated 

into the current proposed intervention: resource accumulation, attention-recognition, initial appraisal, 

preliminary coping, and elicitation and use of feedback [13]. Eco-rep programs should accumulate 

resources by planning, organizing, and structuring meetings and providing information about pertinent 

behaviors to change. Mental simulation of situations one might encounter when trying to change 

environmentally-relevant behaviors can help eco-reps attend to and recognize the possibility of 

potentially difficult situations or circumstances that might interfere with their goals. Once potential 

barriers are recognized, reps can also use the mental simulation to initially appraise the situation by 

evaluating the barrier, how it may change over time, whether one should be worried about or prepare 

for it, and what resources they might have to cope with the barrier. Eco-reps can take preliminary 

coping efforts with the barriers by trying one or two new behaviors each week. Finally, there can be 

several steps implemented into environmental intervention programming in order for reps to elicit and 

use feedback about potential barriers and facilitators. This may include a group discussion in which 

members are encouraged to review and share difficulties or successes with behavior change during 

subsequent weeks’ meetings. In this way, members may re-appraise the difficulty or situation 

surrounding the behavior change and plan barriers and facilitators based on successful behavior change 

strategies of others in the team. 

It is important to acknowledge that applying proactive coping to environmental domains raises unique 

challenges. First, the necessity of behavior change may not be as obvious for pro-environmental 

behaviors as it is for behaviors which help to diminish the effects of illness or disease. Environmental 

problems and the benefits for change are often spatially and temporally distant [19,20], whereas health 

threats are often perceptually close and personal. Second, pro-environmental behaviors may be 

controversial when they are seen as threatening cultural ideals such as consumerism or capitalism, e.g., 

see [21] or when they are not supported by particular others such as those who deny the impact of 

humans on climate change, e.g., [22,23]. Thus, the motivation to change one’s personal behaviors may 

be an additional barrier compared to other behaviors that have used pro-active coping as a means of 

achieving personal behavioral change. 
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1.2. Spreading Pro-Environmental Behavior Change 

A variety of research within and outside of psychology indicates that messages are more likely to be 

effective and adopted when those spreading the information are seen as experts, e.g., [24] or opinion 

leaders, e.g., [25], and eco-rep programs generally acknowledge the power of peer-to-peer education [26]. 

However, research has not, to our knowledge, experimentally tested the effectiveness of training eco-reps 

to be experts about behavior change on influencing pro-environmental behavior change in others. We 

tested whether students trained to be experts in pro-environmental behavior change could improve the 

effectiveness of residence hall competitions to reduce energy use. Competitions between residence 

halls are a common strategy for effecting pro-environmental behavior change over a short period of 

time, e.g., see [27], particularly when continuous energy feedback is provided [28,29]. However, the 

effectiveness of competitions is often not efficiently reported and is quite variable [10]. Further, 

several energy competitions at the present university, when used alone, did not effectively reduce 

energy [4]. Thus, we aimed to benefit the current energy reduction program with a theory-guided 

training program using eco-reps as behavior change ambassadors and experts. 

1.3. Present Research 

The following intervention program was carried out among 15 first-year student residence halls on 

a large, public university campus. Eco-reps met for four weeks at the beginning of their fall semester in 

their first year of college, where they focused on changing their own environmental behaviors. Consistent 

with Community Based Social Marketing recommendations [30], we focused on pro-environmental 

behaviors that could be easily accomplished by a first-year college student population living in campus 

residence halls while still maintaining a high environmental benefit. Thus, we also obtained 

information about barriers and facilitators for specific behaviors and difficulty with behavior changes, 

which could potentially be useful to share with other college students. Students then utilized their 

expertise in barriers and facilitators to pro-environmental behavior change in spreading behavior 

change messages among their residence hall peers during a two week energy reduction competition. 

We also collected data to evaluate the success of the intervention. In order to evaluate the proactive 

coping portion of the program, we tested whether members could successfully meet the behavior 

change goals implemented by the end of the eco-rep training program, and whether they could 

maintain behavior goals over six months after the conclusion of the intervention program. We also 

tested whether the eco-rep training facilitated their peers’ pro-environmental behavior change and 

reduced energy consumption in the residence halls where they lived compared to residence halls who 

did not have trained eco-reps present. 

2. Method 

2.1. Participants 

Twenty-nine students (16 women, 13 men) living within eight residence halls on campus were 

selected to be eco-reps. Reps were hired to work two hours a week at minimum wage during the 
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training and during the residence hall competition. For the six-month follow-up survey, 24 out of the 

29 original eco-team members responded via email (83% response rate). 

Each residence hall with eco-reps had a range of 239–344 students living in the hall (N = 2147). All 

residents were first-year college students. Seven eco-rep halls were compared to eight halls without 

eco-reps (two additional halls were tested, one from the eco-rep group [with three eco-reps] and one 

from the control, but because of errors in meter readings, they were dropped from analyses). Eco-rep 

halls had a range of 2–7 eco-reps per hall (M = 3.71 eco-reps per hall). The control group halls were 

matched to have a similar range of students per hall (250–318) and were composed of only first-year 

students (N = 2277). 

Approximately 20% of residents (n = 991) from eco-rep and non-eco-rep halls were randomly 

selected to complete a follow-up online survey after the energy competition. There was a 30% 

response rate (n = 293 residents). 

2.2. Procedure  

2.2.1. Proactive Coping Training 

Participants met once a week for four weeks during the second month of the fall semester. Each 

meeting was led by one researcher and one assistant, consisted of 8–10 eco-reps, and lasted 

approximately 2 hours. The first three meetings used the same two-part structure: first, information 

was provided about an environmental topic; and second, eco-team members focused on changing 

specific behaviors by applying the proactive coping process. During weeks two through four, team 

members also reported their successes and difficulties with past behaviors and revisited the proactive 

coping process for each behavior. See Table 1 for a breakdown of activities and behaviors introduced 

during each meeting. The behaviors selected were those related to energy use in the residence hall and 

those that students had control over. Goals for energy reduction were chosen by the researchers based 

on amount of energy saved vs. relative ease of meeting the behavioral goal. We chose to give a goal of 

concrete time rather than percentage of time for electronics because we assumed that students would 

need to use computers for school work and did not want percentages to affect their ability to use 

electronics for this reason. Ninety minute reductions were based on preliminary data that suggested 

that most students spend more than 90 minutes per day using electronics for entertainment purposes. 

Students were introduced to the goal, asked to calculate what they would have to do to reach the goal 

(e.g., if a person normally took a 10-minute shower, the new shower goal would be set for 8 minutes), 

and rate how difficult they thought it might be to accomplish this goal over the upcoming week. 

The researchers then led members through the proactive coping process. Members were asked to 

close their eyes and imagine their normal daily routine which involved the specific behavior, and to 

assess whether there would be situations in which it would be difficult to not carry out the desired 

behavioral change and meet the specified goal. They were then asked to imagine things that would 

help them meet their goal and things that would make it hard to meet their goal and to write down the 

barriers and facilitators they imagined. Then they shared their barriers and ways to overcome them 

with the group, allowing other reps to help come up with solutions to meeting the goal. Members then 

took another minute with their eyes closed using mental simulation to picture putting their solutions 
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into action and wrote down a take-home plan. The procedure was repeated for each behavior 

introduced during the meeting. Please refer to Table 2 for a sampling of the barriers and facilitators 

obtained during these sessions. 

Table 1. Procedure for Meetings Broken Down by Behavior and Activities. 

 Activity During Meetings 

Targeted Behavior by Week Engagement Activities Proactive Coping Goals 

Week 1: Hot Water Usage 

 General environmental info 

 Personal issue 

 Most impactful behaviors 

 Take 20% shorter showers 

 All laundry using cold water 

Week 2: General Electricity 

 Impacts of climate change 

 Emotional connection to 

climate change 

 Take the elevator 50% less 

 Use lights 25% less 

Week 3: Entertainment 

Electronics 

 Interconnected systems  Reduce usage of electronic 

entertainment (e.g., TV, 

computer) by 90 minutes/ day 

Week 4: Behavior Maintenance & 

Communication with Others 

 Importance of continuing 

behaviors 

 Coping with interpersonal 

communication 

 Continue to do all behaviors 

 Convince others to change 

behavior 

Table 2. Example Barriers and Facilitators. 

 Barriers and Facilitators Identified during Proactive Coping 

Behavior Type Barrier Facilitators/Ways to Overcome 

General 

 Habits 

 Forget 

 Lose Enthusiasm 

 Alter aspects of routine slowly (e.g., change TV 

habits for Monday then rest of week) 

 Put reminder notes by site of behavior (e.g., note 

on wall pointing to stairs instead of elevator) 

 Create a list of the reasons and motivations to 

engage in behavior change 

Take Shorter Showers 

 Lose track of time 

 Enjoyable 

 Use stop watch to time yourself 

 Listen to two songs on the radio and then get out 

 Schedule showers around activities so your time 

in shower is limited 

Cold Water Laundry 

 Belief that hot 

water is better 

 Stains 

 Learn that cold water is better for clothes and 

that detergent matters more than water 

 Wash one load in cold and one in warm and see 

if there is a difference (there will not be any!) 

 Pre-treat stains 

 Hand wash stained areas before washing 
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Table 2. Cont. 

 Barriers and Facilitators Identified during Proactive Coping 

Behavior Type Barrier Facilitators/Ways to Overcome 

Take Elevator Less 

 Live high up 

 Running late 

 Friends 

 Too hard 

 Take the stairs down and the elevator up 

 Learn that taking the stairs is often faster than 

waiting for the elevator 

 Ask them to take the stairs with you 

 Walk to the stairs while in the middle of talking 

as they may follow you 

 Think of it as good exercise 

Use Less Lights 

 Working late 

 Roommates use 

more 

 Use focused lights (e.g., a lamp) rather than an 

overhead light or study in a public area 

 Try to schedule to do work during the daytime 

 Discuss and find a compromise 

 Leave reminders for them to shut off lights 

Use Less Elec. 

Entertainment  

 Boredom 

 Enjoyable / 

staying caught up 

 Find other activities that do not need electricity 

(e.g., play board games instead of video games) 

 Read or exercise during free time 

 Try watching them on computer which generally 

uses less electricity or watch in groups 

In weeks two, three, and four, after part one of the meetings but before the introduction of new 

behaviors, behaviors from the previous weeks were reviewed in order for members to gain more 

behavioral feedback. Members first privately recorded the goal that they were attempting to meet and 

how they had performed the behavior over the past week, then asked how difficult it was to work 

towards their goal. Eco-reps then shared particular barriers or facilitators they came across with the 

group. Eco-reps were instructed to focus only on changing their own behavior during the training 

weeks and delay their attempts to influence others until the beginning of the competition period. 

During week four, eco-reps prepared for their role in the energy competition. Using the same 

proactive coping theory that grounded their own behavior change, reps were asked to identify peers 

that they could approach and encourage to participate in energy reduction, and to identify barriers and 

facilitators of approaching these individuals. In order to try initial coping strategies and to elicit and 

use feedback, eco-reps role-played various types of interactions they might encounter. They were also 

provided with a handbook summarizing climate change information, the amount of energy saved by 

doing pro-environmental behaviors, the barriers and facilitators they identified during their training, 

behaviors the university recommended changing, and ten general tips for approaching others. 

2.2.2. Residence Hall Competition 

Students in all the residence halls on campus were informed that a competition was taking place to 

see which hall could reduce the most amount of energy. Students were told that the winning hall would 

be recognized in an article in the university newspaper. As the competition progressed, energy use was 

posted every day near the cafeteria announcing each hall’s daily energy consumption, the amount they 

had changed from the day before, and which halls were leading the competition. During the two-week 
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competition period, eco-reps filled out daily diaries online describing who they talked to, the type of 

interaction they had, and the types of pro-environmental behavior they targeted. 

2.2.3. Post-Competition Follow-up 

After the two-week competition period, a random sample of residents from both the eco-rep and 

control group halls was contacted via email to fill out a post-competition survey online. Finally, eco-reps 

were contacted again via email six months after the conclusion of the intervention to obtain measures 

of behavior maintenance on each of the behavior goals targeted during the intervention and for how 

many months they maintained the goal following the program. 

2.3. Measures 

2.3.1. Anticipated and Experienced Difficulty 

Difficulty of meeting each behavioral goal during the training was measured by asking eco-reps 

“How difficult do you think it will be to [meet goal]?” and “How hard was it to [meet goal]?” Follow-up 

responses to difficulty ratings were taken at each subsequent meeting following the attempted behavior 

change. Reponses were recorded using a 0 (Not at All) to 3 (Very Difficult) scale. 

2.3.2. Behavioral Goals and Achievement 

Self-reported behavior change was assessed during the training by asking eco-reps about the 

frequency of the targeted behaviors. Specifically, they were asked, over the previous week, to indicate: 

(1) How long (in minutes) on average did you let the water run while taking a shower; (2) How many 

loads of laundry did you do in the (a) whites/hot water setting, (b) permanent press/warm water setting, 

(c) colors/cold water setting, and (d) delicates/cold water setting; (3) How many hours and minutes per 

day did you leave (a) overhead lights and, and (b) floor lamps or desk lights on in your room (even 

when you were not there); (4) How many times on average per day did you take the (a) elevator, and 

(b) stairs; and (5) How many hours and minutes per day on average did you (a) have your computer on 

to work, (b) have your computer on for entertainment, (c) have your computer on when you were not 

using it, (d) have your TV on while you watched television, (e) have your TV on when you were not 

watching it, and (e) have your TV on to play video games.  

2.3.3. Competition Survey 

First, eco-reps reported who they talked to, how frequently, and for how long. They were also asked 

to indicate whether or not they tried to motivate residents, and whether they talked about specific  

pro-environmental behaviors, general information about energy use, or environmental issues. The type 

of conversations were submitted to a principle axis factor analysis with a promax rotation and formed 

two unrelated factors (r (7) = 0.45, p > 0.30): behavior-specific messages (α = 0.96) and general 

environmental messages (α = 0.93). 
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2.3.4. Post-Competition Survey 

Residents were asked if they learned about the residence hall competition from any of the following 

people: (1) an eco-rep, (2) a friend, and (3) other people in their hall. Second, we asked residents 

whether they changed their behavior during the residence hall competition (1 = Did not change 

behavior, 2 = Changed one behavior one time, 3 = Changed one behavior for part of the competition 

period, 4 = Changed one behavior for the whole competition period, 5 = Changed more than one 

behavior one time each, 6 = Changed more than one behavior for part of the competition period,  

7 = Changed more than one behavior for the whole competition period). Responses on this question 

yielded two types of related measures for frequency and number of behavior change: how many 

behaviors the resident changed (none, one behavior, or more than one), and how often the resident 

changed their behaviors (not at all, once, for part of the competition period, or for the whole 

competition period). Third, residents were asked if they were encouraged to change their behavior by 

an eco-rep using a 1 (Not at All) to 5 (Very Much) scale. Finally, residents were asked if they tried to 

convince others to engage in the competition using a 1 (Not at All) to 4 (Very Much) scale. In addition 

to the post-competition survey, the number of kilowatt hours used in the residence hall was measured 

for two weeks after the competition period. 

2.3.5. Six-Month Follow-up Survey 

The six month follow-up survey assessed the eco-reps’ current pro-environmental behaviors with 

the same questions used to assess their behaviors during the training and a subjective rating of their 

efforts to continue to meet their goals (1 = Not well at all to 5 = Very well scale). To evaluate the 

length of behavior maintenance, members were asked to check a box for each month that they 

continued to meet each of the five goals, ranging from “did not maintain goal after training”, “the last 

two weeks of October”, and “November” through “April”. 

3. Results 

3.1. Training Process 

Anticipated and Experienced Behavior Difficulty 

We used a 5 (type of behavior) × 2 (time: anticipated prior to training vs. experienced during the 

first week post-training for a specific behavior) repeated measures general linear model to test whether 

behaviors differed from each other in anticipated to experienced difficulty, and to compare anticipated 

to experienced difficulty during the first week after they attempted the behavior change. There was a 

main effect for type of behavior, F (4, 52) = 9.33, p < 0.001, ηp
2
 = 0.42, such that turning of lights  

(M = 2.07, SD = 0.20) and reducing personal electricity (M = 1.96, SD = 0.21) were considered to be 

significantly more difficult than reducing showers (M = 1.32, SD = 0.15). Reducing elevator use  

(M = 1.54, SD = 0.26) fell between these two extremes and was not significantly different from either. 

However, laundry cold water use (M = 0.59, SD = 0.20) was considered to be significantly easier than 

any of the other behaviors. 
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There was also a main effect of time on perceived behavioral difficulty, F (1, 13) = 10.02, p <0 .01, 

ηp
2
 = .44, such that behaviors were anticipated to be significantly more difficult before trying the 

behavior (M = 1.62, SD = 0.10) than their experienced difficulty during the first week they were 

attempted (M = 1.37, SD = 0.14). However, there was no significant interaction between time and type 

of behavior. The same pattern of results occurred for changes in anticipated and experienced difficulty 

over the course of the intervention, such that there was a main effect for behaviors, F (1, 12) = 7.41,  

p < 0.05, ηp
2
 = 0.38, and time, F (4, 48) = 14.75, p < 0.001, ηp

2
 = .42, but no interaction. The pattern in 

mean differences in behaviors was also the same. 

3.2. Eco-Rep Behavioral Outcomes 

3.2.1. Behavioral Goal Attainment 

We used repeated measures general linear models for each behavior to test whether eco-reps met 

each behavioral goal over the course of the training. Results indicate that all reported behaviors were 

significantly changed in a pro-environmental direction, and four of the five behavioral goals were 

successfully met. Specifically, minutes spent in the shower were reduced from before the training  

(M = 12.24, SD = 4.25) to the end of the training (M = 7.55, SD = 2.61), F (3, 69) = 28.74, p < 0.001, 

ηp
2
 = .56 (goal was a 20% reduction, actual reductions were 37%). Percentage of cold water loads of 

laundry increased from before the training (M = 51.6%, SD = .40) to the end of the training  

(M = 100%, SD = 0.00), F (3, 66) = 29.57, p < 0.001, ηp
2
 = 0.57 (goal was 100%). Number of times 

taking the elevator per day was reduced from before the training (M = 5.33, SD = 3.18) to the end of 

the training (M = 3.57, SD = 2.78), F (2, 50) = 16.23, p < 0.001, ηp
2
 = 0.39 (goal was 50% reduction, 

actual reductions were 36%). Hours lights were used per day (multiplied by number of lights used) 

decreased from before the training (M = 8.92, SD = 4.37) to the end of the training (M = 5.27, SD = 4.38), 

F (2, 48) = 3.57, p < 0.05, ηp
2
 = .13 (goal was a 25% reduction, actual reductions were 37%). Hours of 

using electronic entertainment per day decreased from before the training (M = 9.40, SD = 4.35) to the 

end of the training (M = 6.25, SD = 2.63), F (1, 22) = 13.61, p < 0.01, ηp
2
 = 0.38 (goal was a 1.5 hour 

reduction, actual reductions were 2.84 hours). A Grubb’s test for outliers indicated that there were two 

members who used substantially more personal electricity before the training began. Removing these 

two outliers reduced the pre-intervention average (M = 8.13), but still created a significant intervention 

change, F (1, 20) = 13.32, p < 0.01, ηp
2
 = 0.40, with a decrease still larger than the goal of 1.5 hours. 

In addition, 82% of eco-reps met or exceeded the goal of reducing shower times by 20%; 100% of 

eco-reps met the goal of using cold water in all loads of laundry; 39% of eco-reps met or exceeded the 

goal of reducing elevator use by 50%; 61% of eco-reps met or exceeded the goal of reducing light 

usage by 25%; and 57% of eco-reps met or exceeded the goal of reducing electronic entertainment use 

by 1.5 hours. Put another way, 100% of eco-reps met one or more goal, 96% met two or more goals, 

93% met three or more goals, 39% met four or more goals, and 11% met all 5 behavioral goals. 

We compared behavior change of eco-reps during the four week proactive coping training to 

behavior change of other students who had initially expressed interest in the eco-rep training but who 

did not participate. Results from 50 non-eco-rep students indicated that those living in the same type of 

residence housing, in the same area of campus, and who were in the same year of school as the eco-reps 
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did not significantly change their behaviors in a pro-environmental direction. Specifically, these first 

year college students were not more likely to take shorter showers, F (1, 49) = 0.41, p = 0.66, use cold 

water settings when doing laundry, F (1, 49) = 2.02, p = 0.16, take the stairs rather than the elevator,  

F (1, 49) = 0.58, p = 0.45, turn off their lights, F (1, 49) = 0.08, p = 0.78, put their computer to sleep,  

F (1, 49) = 0.29, p = 0.87, or turn off their computer, F (1, 47) = 0.93, p = 0.34, watch less TV,  

F (1, 49) = 0.58, p = 0.45, or use their TVs less for playing video games, F (1, 49) = 0.05, p = 0.82, 

after the completion of the eco-team program than they were before the program began.  

3.2.2. Behavior Maintenance 

We used repeated measures general linear models for each behavior to test whether eco-reps were able 

to maintain behavioral change over a six month time period relative to their original pre-intervention 

behavior and relative to the end of their week 4 training behavior (see Figure 1). Eco-reps were at least 

moderately successful in maintaining all behaviors except elevator use, and most successful with 

reducing shower time, using cold water in the laundry, and turning off lights. 

Figure 1. Behavioral goal attainment and maintenance over time. 
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For taking shorter showers, average shower times six months later (M = 10.38, SD = 5.56), 

increased from the end of training, F (1, 23) = 4.83, p < 0.05, ηp
2
 = 0.17, but did differ marginally from 

their original behavior before the training, F (1, 22) = 3.32, p = 0.08, ηp
2
 = 0.13, representing a 15% 

reduction from their original shower length (the behavioral goal was 20%).  

For percentage of cold water laundry loads, eco-reps reported dropping off in behavior maintenance 

after six months (M = 92% of loads done, SD = 0.17), which was a marginally significant difference 

from the end of the training F (1, 23) = 4.07, p = 0.07, ηp
2
 = 0.15. However, this was still a significant 

change from their original behavior before the training, F (1, 21) = 25.66, p < 0.001, ηp
2
 = 0.55, and 

close to the 100% goal. 

For elevator use, eco-reps reported a large but statistically non-significant increase in elevator usage 

per day six months after the training (M = 6.81, SD = 8.78) as compared to the last week of the 

training, F (1, 23) = 2.48, p = 0.13, ηp
2
 = 0.10. This was not statistically different from their original 

elevator use behavior before the training began, F (1, 22) = 0.25, p = 0.62, ηp
2
 = 0.01. 

For light usage, eco-reps’ reported behavior six months out (M = 5.84, SD = 3.99) did not 

statistically differ from light usage at the end of the training, F (1, 20) = 0.05, p = 0.82, ηp
2
 = 0.003. 

This remained a significant reduction from original behavior before the training, F (1, 19) = 6.24, p < 0.05, 

ηp
2
 = 0.25, and was still over the original goal of light usage reduction (i.e., light reduction six months 

later was 45% less than pre-intervention behavior, while the goal was 25% less). 

For electronic entertainment use, eco-reps reported behavior at six months out (M = 8.50, SD = 13.40) 

which was not significantly different from either the behavior at the end of the training, F (1, 21) = 0.35, 

p = 0.56, ηp
2
 = 0.02, or the original behavior before the training, F (1, 18) = 0.18, p = 0.68, ηp

2
 = 0.01. 

However, eco-reps were still meeting 66% of the original program goal (i.e., reductions six months 

later were over 1 hour per day, when the program goal was 1.5 hours of reduced electronics use per day). 

We also analyzed the percentage of eco-reps who continued to meet each behavioral goal over the 

six month period: 57% of eco-reps continued to maintain or exceed the goal of reducing shower times 

by 20%; 83% continued to maintain the goal of using cold water in all loads of laundry; 48% 

continued to maintain or exceed the goal of reducing elevator usage by 50%; 61% continued to 

maintain or exceed the goal of reducing light usage by 25%; and 65% continued to maintain or exceed 

the goal of reducing electronic entertainment use by 1.5 hours per day. Put another way, of those that 

responded to the six-month survey, 96% of eco-reps continued to meet one or more goal, 87% 

continued to meet two or more goals, 83% continued to meet three or more goals, 43% continued to 

meet four or more goals, and 4% (1 person) continued to meet all five behavioral goals.  

3.3. Residence Hall Competition 

3.3.1. Energy Use by Hall 

We analyzed the kilowatt data using percent change as suggested by Peterson and colleagues [29]. 

This formula controls for baseline energy usage, with positive numbers indicating a reduction in 

energy usage relative to baseline, and negative numbers indicating an increase in energy usage relative 

to baseline. Baseline energy data was assessed while eco-reps were completing their training. Eco-reps 

accounted for 0.6%–2.0% of the residence halls’ populations, meaning that their behavior alone would 
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not have influenced an entire hall’s baseline energy usage. The analyses were also conducted using 

repeated-measures ANCOVA where energy was calculated as the amount of energy used per week, 

per student, while controlling for baseline energy usage. A similar pattern of effects were found. 

We conducted a 2 (eco-rep vs. control) × 4 (time: percent change during competition weeks 1 and 2 

and post-competition weeks 1 and 2) mixed ANOVA. Consistent with predictions, eco-rep halls 

reduced their energy relative to baseline (M = 3.36%, SD = 4.42) compared to control group halls 

which increased their energy (M = −1.30%, SD = 1.69), F (1, 13) = 7.68, p < 0.02, ηp
2 

= 0.37. This 

effect did not differ by time measured (p > 0.62); energy use by condition remained relatively stable 

across the four weeks. Importantly, as is indicated in Figure 2, eco-rep halls had a greater percent 

energy change during both competition and post-competition weeks than the control group halls. 

This pattern of energy use represents a reduction relative to baseline of 3.1%–4.2% in the two 

competition weeks and 2.9%–3.3% in the two post-competition weeks for eco-rep halls. This equates 

to approximately 8536 kilowatt hours saved during the four competition and post-competition weeks. 

In contrast, for the control groups, this represents no change in energy use during the first competition 

week, an increase in energy usage of 2.6% for the second competition week, and 1.0%–1.9% for the 

post-competition weeks relative to baseline. This equates to an additional 2969 kilowatt hours used 

during the four competition and post-competition weeks. In addition, every eco-rep hall showed at 

least a modest decrease in energy use during the competition weeks while only one hall in the control 

group exhibited a reduction in energy use and five halls increased their energy use. 

Figure 2. Percent change in energy use per student relative to baseline during the 

competition and post-competition weeks by condition. 
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3.3.2. Pro-Environmental Behavior Change 

Residents with eco-reps in their halls reported changing more environmentally-based behaviors  

(M = 2.27, SD = 0.75) than residents in the control group halls (M = 2.04, SD = 0.79), F (1, 282) = 6.26, 

p < 0.02, ηp
2 

= 0.02. These changes in behavior were correlated with change in residence hall energy 

use during the competition weeks (r (14) = .59, p < 0.03) and post-competition weeks (r (14) = .51, p < 0.06). 

Similarly, residents in halls with eco-reps reported changing their behavior more often (M = 2.80,  

SD = 1.06) than residents in the control group halls (M = 2.50, SD = 1.14), F (1, 282) = 5.44, p < 0.02, 

ηp
2 

= 0.02. Frequency of behavior change was correlated with energy use for the competition weeks  

(r (14) = 0.55, p < 0.04), but not the post-competition weeks (r (14) = 0.42, p > 0.11). 

3.3.3. Impacts of Conversations with Eco-Reps 

Compared to the control group halls, a greater percentage of students in eco-rep halls reported 

learning about the competition from eco-reps (0.7% vs. 12.8%; F(1, 291) = 17.92, p < 0.001), friends 

(4.8% vs. 10.8%; F(1, 291) = 3.65, p < 0.06), and other people in the hall (4.1% vs. 10.8%; F(1, 291) = 4.74, 

p < 0.04). Second, residents in eco-rep halls (M = 1.91, SD = 1.26) reported being more encouraged by 

their eco-reps than residents in the control group halls (M = 1.41, SD = 0.76), F (1, 282) = 16.53, p < 0.001.  

Eco-reps’ communication to residents about targeting specific behavioral change was related to 

reduction in energy use during the post-competition weeks (r (6) = −0.80, p < 0.04). In contrast, 

communication about environmental issues was not related to energy savings during the competition 

or the post-competition weeks. Compared to the control group halls (M = 1.89, SD = 0.96), residents in 

eco-rep halls reported greater willingness to talk to others and try to convince them to engage in 

energy reduction (M = 2.23, SD = 1.06), F (1, 274) = 7.79, p < 0.007, ηp
2 

= 0.03. The more 

conversations took place between eco-reps and residents, the more those halls reduced their energy 

usage during the competition (r (6) = .85, p < 0.02) and post-competition (r (6) = .78, p < 0.04) weeks.
 

The time eco-reps spent talking to residents was not related to percent changes in energy usage during 

the competition or post-competition weeks. 

4. Discussion 

The study supports the use of proactive coping as a means of training eco-reps and increasing  

pro-environmental behavior change among college students. Eco-reps who participated in the 

intervention successfully increased their pro-environmental behaviors not only over the course of the 

training sessions but also throughout the semester following the training. Eco-reps were also effective at 

encouraging other students to change their behaviors. Residence halls with eco-reps reduced their overall 

energy use more than halls without eco-reps, and better maintained this energy reduction post-competition. 

Survey research supported that eco-reps successfully influenced peers’ pro-environmental behavior 

change via encouragement and conversations about how to change specific behaviors, which was 

positively correlated with the actual amount of energy used in the residence halls.  

The eco-rep training was not equally successful in helping team members to change all five of the 

different behaviors introduced, which reveals the relative difficulty of meeting and maintaining each 

behavioral goal within a college-residing population. Specifically, the goal of reducing elevator usage 
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by up to 50% was unlikely to be met or maintained over time, perhaps because of the unique 

challenges to taking the stairs in an institutional setting such as building layout and social pressure. 

Many eco-reps lived on the 6th through 8th floors of their residence hall, making this behavior change 

more consistently challenging than it would be for individuals with different living situations. It is 

revealing that all the behaviors were perceived to be more difficult than they were actually experienced 

to be, suggesting that there may be fewer barriers to pro-environmental behavior change than 

anticipated, or that barriers to behavior change in general might be less difficult to overcome than 

anticipated, particularly when using proactive coping as a means for behavior change. This also 

suggests that without a proactive coping intervention, these behaviors may not have been attempted 

because of their perceived difficulty.  

A 3%–4% drop in energy use in the residence halls with eco-reps is consistent with other successful 

campus interventions, e.g., [10]. Although some interventions have reported greater reductions, large 

percentage changes are typically reported when sophisticated feedback systems give detailed, real-time, 

visually appealing feedback [10]. Our program gave relatively little feedback to residents, and was still 

able to achieve a significant reduction in energy when this information was paired with an eco-rep 

training program. In addition, there may have been a greater reduction in energy use than our data 

revealed. We were able to measure specific kilowatt hours used in each separate residence hall, but 

were not able to partial-out energy that is consumed by the building itself (e.g., heating and emergency 

lighting which students cannot control). Thus, recorded energy reductions would have been 

significantly greater if we were able to examine only energy used by students. In contrast, the lack of 

change in energy and increased energy after the competition by non-eco-rep halls indicates that there 

may be unintended aspects of some university competitions, such as rebound effects, and that it is 

important to continue to monitor energy use after such competitions end. 

Limitations and Future Research  

Although the current intervention showed improved pro-environmental behavior change among 

eco-reps, we were limited in our ability to test whether specific elements of the proactive coping 

intervention were responsible for the pro-environmental behavior changes, or whether they were due to 

other elements of the intervention (e.g., social support and feedback, information about environmental 

issues, group norms). Additionally, we were unable to randomly select individuals to be eco-reps, 

which limits the generalizability of the training and competition findings to those who are interested in 

influencing others, particularly in regards to pro-environmental behavior and attitudes. Yet, this 

selection bias may be a natural part of recruiting and selecting individuals to be a part of an eco-rep 

program. Future research should evaluate whether all or some of the proactive coping components are 

integral to the effectiveness of such an environmental behavior change intervention and whether such 

programming would be effective for individuals who are not self-motivated to be eco-representatives.  

As with many behavior change interventions, many of our measures relied on self-report data of 

personal behavior. Specifically, baseline data for the five behavioral goals was recorded based on 

memory and self-reflection, rather than asking members to time or record their behaviors prior to the 

intervention. We felt this was necessary because the knowledge that they were participating in an eco-team 

may have influenced reps to change baseline behavior in a pro-environmental direction. While it may 
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be desirable to obtain more accurate baseline information without influencing participants, objective 

forms of data such as aggregate energy use within a building or home cannot differentiate between 

people or types of energy used. However, this may mean that the accuracy of behaviors and behavior 

change may not be as precise, or that members could have altered their memory for behaviors in a  

pro-environmental direction once participating in the program, and future studies would benefit from 

examining this trade-off. Yet, our ability to detect reduction in energy use among eco-rep halls gives 

some validity to our findings. Further, the lack of behavioral change among eco-reps not selected in 

the program suggests that the program was effective. 

Additionally, it is important to understand whether the behaviors tested in our intervention present 

the same barriers or save the same amount of energy in other populations, as is encouraged by 

Community Based Social Marketing [30]. For example, turning off lights or reducing electronic 

entertainment may be easier when one lives alone as opposed to with family/roommates, and reducing 

elevator usage may be easier for people who do not need to climb several stories to where they live. 

Behaviors that we did not examine, such as energy upgrades to one’s residence, can be more effective 

than the behaviors we examined [31], but they were not relevant for our population.  

The effect of proactive coping training could possibly be improved by continuing training sessions 

for longer than four weeks (pending the availability of resources such as time and funding). We 

anticipate that after a month of weekly training sessions, meetings could be reduced to a monthly or  

bi-monthly frequency, focusing on proactive coping with barriers and facilitators regarding behavioral 

maintenance over time. Eco-reps may also benefit from revisiting other elements of the intervention as 

well, such as encouragement from others and information intended to increase environmental 

knowledge and motivation.  

5. Conclusion  

The current behavioral intervention program was successful in increasing pro-environmental 

behavior change in a first-year college student population. The intervention was largely successful in 

facilitating pro-environmental behavior change among eco-reps during the training and subsequently 

facilitating behavior change among eco-reps’ peers during a campus energy competition. Although our 

ability to measure success of the program was constrained by many factors, the one month program 

saved over 8,500 kilowatts hours in a program directed toward only about 16% of the students living 

on campus. Expanding the program for longer periods of time and with more sophisticated monitoring 

systems could prove to be even more effective and allow greater time for behavior change to spread 

among students. Thus, such a program has the potential, with increased time and participants, for even 

greater environmental impact reduction. Information obtained about the types of barriers and 

facilitators students encountered when changing behaviors to be more pro-environmental and the 

perceived and actual difficulty of exacting behavior change goals can be used in future studies to 

evaluate the tradeoff between amount of energy saved and the likelihood of behavior change. Many 

environmental college and university programs employ eco-reps to facilitate behavior change 

throughout campus. Investing time and programming into successful behavior change among members 

may help them become more authentic role models who are aware of the challenges of specific 



Sustainability 2013, 5 1677 

 

behavioral changes and who can become effective agents for pro-environmental behavior changes 

among students across campus.  
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