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ABSTRACT 

Duke University is a leader in initiating programs geared towards campus sustainability. This 

project aims to conduct an evaluation of the effectiveness of several campus sustainability 

programs including Green Devil Challenges and Eco-Olympics run by Sustainable Duke and 

related student groups in creating sustained environmental behavior change in the areas of 

energy, waste and water management.  

There are three analysis contained in this report. First, results from Green Devil Challenges were 

assessed statistically to quantify the actual behavior change achieved by these programs. Second, 

a three-part survey and a thorough qualitative analysis were used to see if freshman students 

improved their personal environmental behaviors after participating in a month long energy, 

waste, and water reduction Eco-Olympics competition. Third, we deployed a quantitative 

analysis and econometric program evaluation techniques to analyze students‟ historical 

electricity consumption data from 2001 to 2010 to illustrate the effectiveness of Eco-Olympics 

competition.  

The analysis of Green Devil Challenges answers Sustainable Duke‟s specific questions in 

Challenges design and implementation. The key findings from Eco-Olympics evaluation indicate 

that assessed initiatives have been successful in creating an overall positive behavior around 

campus towards sustainability, but also identify areas which need attention for an all-round focus 

towards environment and an effective implementation of sustainability.  
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EXECUTIVE SUMMARY 

The world in which we are living is in an urgent need of implementing sustainability in its 

resource consumption patterns. Many countries‟ economic and social wellbeing is under a threat 

due to problems such as climate change. Onus falls on the major education institutions to not 

only train individuals to be excellent advisories but to also be exemplars and leaders by 

implementing sustainability in their own campus operations. Many universities in the United 

States are already fulfilling this responsibility, including Duke University. Sustainable Duke is 

the organization responsible for implementing sustainability efforts on the Duke campus and has 

initiated programs in different areas of environmental stewardship. Some of these programs 

include implementing carbon offset initiatives, mentoring environmental student groups, 

supporting sustainability courses, and challenging Duke community members to take Green 

Devil Challenges. Green Devil Challenges are the initiatives directed towards encouraging Duke 

community groups, which are primarily staff, students and faculty, to implement sustainability in 

their personal life decisions. 

Sustainable Duke also supports some of the student campus groups‟ initiatives. Environment 

Alliance is an undergraduate student campus group at Duke University that organizes a month 

long sustainability competition among freshman dorms called Eco-Olympics. The purpose of this 

project is to analyze the actual effectiveness of Duke‟s sustainability programs such as the Green 

Devil Challenges and Eco-Olympics in creating environmental behavior change. In addition, this 

analysis hopes to provide recommendations to Sustainable Duke on how to improve outreach 

and efficiently allocate resources for further improvement. The report is divided into three main 

parts:  

• Section 1:  Quantitative evaluation of Green Devil Challenges 

• Section 2: Qualitative evaluation of the Eco-Olympics program 

• Section 3: Quantitative evaluation of the Eco-Olympics program  

Green Devil Challenges include the Sustainable Pledge, the Carbon Footprint Calculator, and 

Monthly Challenges. These three challenges were evaluated using data provided by Sustainable 
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Duke for three main Duke Community groups: Students, Staff and Faculty. The analysis focused 

on participation frequency in the challenges, group footprint contributions, and group 

motivations to participate in different challenges.  

The Sustainable Pledge works to generate a sense of commitment among Duke community 

groups in becoming part of Sustainable Duke‟s efforts to reduce Duke‟s overall environmental 

footprint. Evaluating participation frequency shows that faculty participates the most in the 

pledge in terms of the percentage of their population compared to other groups. The same trend 

follows for participation frequency for the Carbon Footprint Calculator and the monthly 

challenges. However, on average, only 15% of faculty, staff, and students have taken all the 

challenges.  

The Carbon Footprint Calculator helps groups calculate their personal footprint contributions 

towards Duke‟s overall footprint. Results indicate that faculty has the highest yearly per capita 

footprint contribution to Duke‟s overall footprint primarily because of their air travel, 

transportation and living footprints. Student and staff groups had similar yearly per capita 

contributions. Students had a high diet footprint and staff has high commuting and transportation 

footprints. For those groups that took the calculator multiple times, the study finds that students 

have actually decreased their per capita footprint by 0.2 Tons per CO2 equivalents while staff 

increased their per capita footprint by 0.08 Tons per CO2 equivalents.  

Sustainable Duke ensures that the Duke community is engaged in sustainability efforts by 

introducing monthly challenges that are focused on a specific area of sustainability such as 

water, waste or energy.  Some challenges show high participation, such as the alternative 

transportation challenge, compared to others like energy consumption. This low participation 

rate in such an important area as energy shows a need to improve challenge content or to 

introduce them in different months. Finally, based on our analysis we have some key 

recommendations: 

• Sustainable Duke should put extra effort in popularizing the challenges as participation is 

not steady among different challenge types. It can do this by improving its collaboration with 

other campus groups. 
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• Sustainable Duke should focus on the staff group the most due to their high footprint 

contribution of over 100, 000 Tons per CO2 equivalents per year. 

• Sustainable Duke should make quantitative targets with a set timeline to aggressively 

increase groups participation. 

Section two of this paper covers the qualitative analysis of the Eco-Olympics program. Eco-

Olympics is an energy, waste, and water reduction competition among the freshman dorms at 

Duke University. It has occurred every Fall semester since 2002, and is organized and run by the 

Environmental Alliance undergraduate club. The purpose of this analysis is to formally evaluate 

the effectiveness of the program in creating sustained behavior change among freshman students. 

Since participation in the event is incentivized, it was important to see whether or not students 

actually learned anything during the program and if they maintained positive environmental 

behaviors after the competition was over. The study population for this analysis was the Duke 

University Class of 2014 who participated in the October 2010 Eco-Olympics.  

The methodology employed in this section was a set of three web based surveys. The first 

survey, the Pre Eco-Olympics survey, developed baseline behavior data in areas like water, 

energy, and waste consumption. The second survey, the Post Eco-Olympics survey, identified 

student opinions about the 2010 Eco-Olympics in terms of event satisfaction, participation rates, 

and suggestions for improvement. The third survey, the Long Term Follow-Up Survey, was sent 

out four months after the end of Eco-Olympics program. It was designed with the same questions 

as the first survey so that we can see statistically if there was an increase in positive 

environmental behaviors between the first and the third survey. Thus, inferences could be made 

about the effectiveness of the program in creating sustained behavior change.  

This report covers all areas of environmental behaviors including transportation, campus dining, 

printing, and recycling. However, since Eco-Olympics is mostly an energy, waste, and water 

competition, those results were highlighted. In terms of energy consumption, most students were 

exhibiting positive environmental behavior prior to Eco-Olympics. Most were turning off lights 

when leaving a room and leaving their computers in standby when not in use. The area where 

students needed the most encouragement was leaving electronics plugged in when not in use. 
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After comparing the first and the third survey, results indicated that there was not a significant 

increase in any positive behavior regarding energy consumption after participating in Eco-

Olympics.  

In terms of water consumption, most students were exhibiting positive environmental behaviors 

prior to Eco-Olympics. Students were showering once a day. Most students were showering 

between 0-10 minutes, though there were some students who needed encouragement in this area. 

Also, students needed encouragement in reducing the amount of laundry loads done per month. 

Comparing the first and the third survey, results suggest that there was not a significant increase 

in any positive behavior around water consumption after participating in Eco-Olympics.  

For waste and recycling, students were exhibiting positive environmental behaviors around 

common recyclable materials like paper, cans, and glass prior to Eco-Olympics. However, 

students were clearly confused about how to recycle uncommon materials at Duke like CFLs, 

batteries, and electronics. Students also mentioned that their biggest barriers to recycling are 

convenience and location. Comparing the first and the third survey, results show that there was 

no significant increase in positive environmental behaviors around recycling after participating 

in Eco-Olympics.  

Though there was no significant sustained change associated with the 2010 Eco-Olympics 

program, students were overall happy with the educational value of the program. Thus, it is still 

worthwhile to continue the program, and several changes can be made to make it more 

successful. For energy, prize money should be connected to the amount of energy actually saved 

by each dorm to incentivize greater behavior change. For water, Environmental Alliance could 

develop an event called the Water Footprint Calculator to help students see where they can take 

action to reduce their water footprint outside of showers and laundry. For recycling, 

Environmental Alliance should develop a campus map that indicates the locations of recycling 

centers for uncommon materials. This map could be distributed during Eco-Olympics. Also, in 

general, Environmental Alliance should team up with the Nicholas School to learn about 

additional events like lectures, films, and outings that can be used for Eco-Olympics to increase 

the rate of participation and increase the amount of topics covered.  
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For the quantitative analysis of Eco-Olympics effectiveness, electricity data for East and West 

Campus dorms were obtained from 2001-2010.  In addition, student numbers were collected to 

calculate per capita monthly electricity consumption. In addition, external factors that might 

affect electricity consumption were excluded so that the data could be compared.  8 dorms were 

chosen from East Campus and 5 dorms were chosen from West Campus to conduct this analysis. 

The quantitative analysis includes an experiment-control group comparison and an illustration of 

the sustained energy consumption effects on students who participated in the Eco-Olympics 

competition. In addition to the conventional analysis, a statistical model was derived using 

program evaluation techniques in econometrics to demonstrate the effectiveness of the Eco-

Olympics program. 

Our analysis indicated that Eco-Olympics struggled in reducing energy consumption through the 

first three years, since it was a new program. However, with the increased use of social media 

and new incentives, the participation rate of the Eco-Olympics program peaked around 2007. 

From 2005 to 2009, the program achieved significant electricity savings with the biggest savings, 

45%, in the Fall of 2007. In addition, a sustained effect in reducing electricity consumption was 

detected when the immediate Spring semester‟s electricity consumption data was compared with 

data from the Fall semester. Students are now saving 30% more electricity in the Spring than 

they did five years ago. Finally, this analysis is supported by the statistically significant results 

found in the program evaluation models.  

Overall, the Eco-Olympics competition has achieved a great accomplishment in educating 

students on how to save energy. With a more effective reward mechanism and a better 

communication strategy, Eco-Olympics will maintain a high level effectiveness in the future.  

  



17 

 

INTRODUCTION 

Universities around the country are now investing time and money into campus sustainability 

programs in their efforts to make environmental practices a part of daily routines and practices 

for faculty, staff, and students. In addition, through these educational programs, universities 

develop a universal knowledge of best practices that allow them to continually work towards 

improving environmental performance. As a result, universities have emerged as leaders in 

sustainability areas such as land management, energy, transportation, and waste management 

(Upadhyay 2010).  

Duke University has several campus sustainability initiatives including programs in purchasing 

and campus dining, carbon offset initiatives, and signing the American College and University 

Presidents Climate Commitment. In January 2010, Sustainable Duke, the organization that puts 

forth these initiatives, passed on the responsibility of achieving a sustainable campus to students, 

faculty, and staff through monthly Green Devil Challenges.  

Through these challenges, Sustainable Duke calls on the campus to change its behavior around 

environmental issues. Challenges include asking students, faculty, and staff to take a pledge to 

consider their environmental impacts, to calculate their personal carbon footprint, and to save 

energy by powering down electronics. Essentially, these challenges hope to increase awareness 

around environmental issues and create sustained behavior change („Sustainable Duke‟ 2010).  

Similarly, Duke students organize sustainability education and impact reduction programs for 

their peers. For example, the freshman class participates in the Eco-Olympics program designed 

by the student group Environmental Alliance. During Eco-Olympics, which has occurred every 

fall semester for the past 8 years, freshman dorms compete with each other on a variety of 

greening initiatives in order to gain points and win prizes. Such initiatives focus on energy, 

waste, and water reduction and include attending an eco film series, monitoring energy use, and 

volunteering to pick up recyclables left behind at football games („Eco-Olympics‟ 2009).  

This study involved working closely with both institutions, Sustainable Duke and Environmental 

Alliance, to evaluate their programs by analyzing environmental behavior change among faculty, 
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staff, and students at Duke.  In addition, it identifies strategies that can motivate the campus 

community.  Based on the understanding about which communication and educational efforts are 

most effective, recommendations were provided to Sustainable Duke and the Environmental 

Alliance on how to continue and improve campus sustainability programs at Duke University. 
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BACKGROUND 

Sustainable Duke is an organization responsible for fulfilling Duke‟s commitment towards 

environmental stewardship and sustainability on its campus. To meet that goal, it has initiated 

different programs around campus in areas such as energy, water, and waste management. Some 

of these program areas are building design, campus dining, utilities management, and 

transportation. Further, Sustainable Duke supports Duke‟s carbon action plan and carbon offset 

programs. It facilitates the formation of different environment groups in the Duke community 

such as Environment Alliance to encourage distributed local action.  To improve the knowledge 

base of students, they also encourage coursework related to sustainability. Finally, to create 

direct action among Duke‟s community members, including students, staff and faculty, 

Sustainable Duke introduces monthly Green Devil Challenges. („Sustainable Duke‟ 2011) 

The idea behind these challenges is to involve the Duke community in greening the campus 

whereby instilling the value of sustainability. The first challenge introduced by Sustainable Duke 

is to encourage the community to take a Sustainable Pledge. The purpose of the pledge is to 

generate in them a sense of commitment towards sustainability in their personal daily life 

decisions. Once community members take the pledge, they become part of Sustainable Duke 

listserve and are challenged to take the Carbon Footprint Calculator, which calculates their 

footprint contributions to Duke.  Henceforth, to continually engage its members who took the 

pledge and calculator, Sustainable Duke introduces a new challenge every month that touches on 

a specific area related to sustainability. For example, the “Go Vegetarian Challenge” encourages 

members to include more vegetarian food in their diet. („Sustainable Duke‟ 2011) 

Sustainable Duke promotes these challenges in different events around campus and with the help 

of different environmental groups. Finally, to quantify the improvement in behavior and actual 

footprint reduction achieved, participants are encouraged to take the Carbon Footprint Calculator 

challenge multiple times. („Sustainable Duke‟ 2011) 
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PURPOSE 

Sustainable Duke is committed to examining the actual and potential environmental impacts 

associated with its activities and services in order to continually improve environmental 

performance. This study analyzes data from the Green Devil Challenges, which was collected by 

Sustainable Duke, and aims to develop meaningful conclusions regarding actual behavior change 

and footprint reduction among Duke community members. This study also aims at identifying 

barriers in the operation of these challenges and areas that need improvement among different 

Duke community groups (student, staff and faculty). Finally based on areas which need most 

attention, the recommendations focuses on helping Sustainable Duke to make most efficient 

decisions during their resource allocation.  

Section 1 is divided into 3 subsections with each detailing the analysis of the following 

challenges: 

• Sustainable Pledge  

• Carbon Footprint Calculator 

• Monthly Challenges  

For each subsection, the purpose of the challenge, data and methodology of the analyses, results 

and interpretations are included. This section also lists out some of the key conclusions about the 

performance of the Green Devil Challenges and mentions some recommendation for their 

improvement. 

SUSTAINABLE PLEDGE 

Sustainable Pledge is the first Green Devil Challenge introduced to Duke community members 

by Sustainable Duke. The purpose of this challenge is to gain the commitment of the Duke 

community (staff, faculty and students) towards maintaining sustainability in their actions. Any 

member can go on to the Sustainable Duke website and take the following pledge: 
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“I pledge to become an integral participant in the Sustainable Duke program. I will consider the 

environmental, social and economic impact of my daily decisions and make every effort to 

reduce my ecological footprint. I will also share my individual sustainability efforts with others 

at Duke.” („Sustainable Duke‟ 2011) 

To date, 6,507 people from the Duke community have taken this pledge. Sustainable Duke 

engages with students, staff, and faculty at different sustainability events on campus to 

encourage them to take the pledge. In addition, the pledge is advertised via posters and on the 

Sustainable Duke website. Sometimes, incentives are used to increase participation. It‟s a crucial 

part of Sustainable Duke efforts because email invitations to take other monthly challenges are 

sent to only those people who initially took the pledge. 

This section focuses on analyzing the percent participation of student, staff, and faculty in this 

challenge. These percentages can help Sustainable Duke utilize their resources efficiently in 

further expanding this program. 

METHODS AND PROCEDURES 

The data used in this analysis consists of the number of students, staff, faculty, affiliates and 

other unidentified members who took this pledge between January 2008 and October 2010.  The 

data was collected by Sustainable Duke. The „affiliate‟ and „unknown‟ categories represent 

members who may include alumni or part-time staff members. The participation of these two 

categories has not been considered in the conclusions and final recommendations of this report. 

The student, staff, and faculty population data was collected from Duke and the Durham 

Economic Impact Report and Forbes website (Duke Durham 2006-07 & Forbes 2011). Basic 

descriptive statistics were used to analyze the status of participation in the program and to 

identify the areas requiring improvement.  

FINDINGS 

The analysis shows that by October 2010, 5,914 people signed the Sustainability Pledge. 225 

faculty members took the pledge, which represents 14% of their total population. 1,559 staff 

members took the pledge, which accounts for only 4% of this group‟s total population. 968 
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students took the pledge during this time, which equates to approximately 8% of their population 

(Table 1).  

Table 1. Participation in Sustainable Pledge Challenge 

Members Count of members Percentage by total 

number of 

participants 

Average total 

Population (2006-

07)* 

Percent by total 

population 

Affiliate 15 0.3%   

Faculty 225 4% 1,595 14% 

Staff 1,559 26% 38,387 4% 

Student 968 16% 12,824 7.5% 

Unknown 3,147 53.1%   

Total 5,914 100%   

 

 

Figure 1. Sustainable Pledge frequency of participation 
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Figure 2.  Sustainable Pledge participation by total population 

INTERPRETATIONS AND CONCLUSIONS 

In terms of strictly numbers, staff members have the highest participation rate (26%) in taking 

the pledge compared to students and faculty members (Figure 1). However, in terms of 

participation out of respective total population, Duke faculty has the highest participation rate 

(14%) compared to students (8%) and staff (4%) (Figure 2). These numbers indicate that the 

challenge is taken more often by staff members, which can be justified by the fact that staff 

members have the highest population, but there is a great need for improvement in increasing 

their total participation rate. These results show that resources should be allocated first towards 

the staff and student populations followed by faculty to gain an increase in coverage of the total 

population for each group. Also, on average, less than 15% of the population for all groups has 

participated in this challenge.  

CARBON FOOTPRINT CALCULATOR  

The Carbon Footprint Calculator provides participants with information about their personal 

contributions to Duke‟s emissions. It encourages participants to reduce their emissions and help 
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Duke reach its target of carbon neutrality by 2024. It is difficult to capture the impact of every 

source of carbon emissions produced at Duke University, but the calculation is highly 

comprehensive and takes into account some of the major sources of emissions such as energy, 

transportation, and waste. Sustainable Duke also encourages members to come back and 

recalculate their footprint to track their reductions. This section evaluates the participation of 

different Duke community groups in this challenge along with their different footprint 

contributions. Also, footprint reductions were calculated for members who have used this tool 

multiple times. („Sustainable Duke‟ 2011) 

METHODS AND PROCEDURES 

The data used in this analysis consists of the number of student, staff, faculty, affiliate and other 

unidentified Duke community members who used this calculator in the period of February 2010 

till October 2010.  The nine month data was collected from Sustainable Duke. The data provides 

information on the type of participant, his residence information (whether on/off campus), and 

his living, diet, transportation, commuting, air travel and behavior footprints. The unit of the 

footprint calculation is in metric tons of CO2 equivalents.  

Basic descriptive statistics was used for this analysis to evaluate the status of participation and 

footprint contributions in the program and to identify areas of improvement.  

FINDINGS 

In total, 1,814 members of the community have used the Carbon Footprint Calculator. The 

following sections include the important results derived from the analysis of this challenge data:  

Per Capita Participation of Student, Staff & Faculty – In terms of strictly numbers, staff 

members had the highest percentage of participation with over 50% (Table 2; Figure 3) 

However, faculty had the highest participation in terms of per capita participation (7%) followed 

by students (5%), and then staff (3%)  (Table 2; Figure 4). This analysis shows that resources to 

promote the program should be focused on students and staff to get better distributed results. 

Also, the per capita percentages for all three groups falls low, with less than 10% of their 

population covered. Thus, all groups in the community need attention. 
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Table 2. Participation in the Carbon Calculator challenge 

Affiliation Frequency Percent by total 

participants 

Average total 

Population  

(2006-07)* 

Percent by total 

population 

Affiliate 4 0.2%   

Faculty 116 6.4% 1,595 7% 

Staff 961 53.0% 38,387 3% 

Student 689 38.0% 12,824 5% 

Unknown 44 2.4%   

Total 1814 0.2%   

 

 

Figure 3. Carbon Calculator share of participation 
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Figure 4. Participation by respective population percentage 

 

Footprint Comparison - Duke staff has the highest contribution towards Duke‟s carbon 

footprint with a value of 2,857 metric tons followed by students and then faculty, which can be 

justified by their respective population variations (Table 3). However, faculty has the highest 

yearly per capita footprint value of 5 metric tons. Staff and students have nearly equal 

contributions approximately equal to 3 metrics tons (Table 4; Figure 5). The faculty group has 

the highest per capita footprint due to its large transportation and air travel footprints. Staff has a 

high commuting footprint relative to the other groups and students have a high diet footprint 

contribution relative to the other groups (Figure 5). A more specific analysis of faculty, staff and 

students group footprint contributions has been presented in the Appendix 1A). 
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Table 3. Total footprint contribution by different groups  in metric tons of CO2 eq.  

Type Sum of 

Total 

Footprint 

Sum 

of 

Count 

Sum of 

Living 

Footprint 

Sum of 

Diet 

Footprint 

Sum of 

Commut

ing 

Footprin

t 

Sum 

of Air 

Travel 

Sum of 

Behavior 

Footprint 

Sum of 

Transportati

on Footprint 

Affiliate 10 4   1 6 3 1 9 

Faculty 564 116 2 14 142 364 42 506 

Rest 209 44 5 13 91 86 14 177 

Staff 2,857 961 6 73 1755 651 372 2,406 

student 1,929 689 224 467 467 525 246 992 

Grand 

Total 

5,569 1,814 236 568 2,461 1,628 675 4,090 

 

Table 4. Average footprint contribution by different groups in metric tons of CO2 eq.  

Type Average 

of Total 

Footprint 

Average 

of Living 

Footprint 

Average 

of Diet 

Footprint 

Average of 

Commuting 

Average 

of Air 

Travel 

Average 

of 

Behavior 

Footprint 

Average of 

Transportation 

Footprint 

Faculty 4.9 1.0 0.1 1.2 3.1 0.4 4.4 

Staff 3.0 0.6 0.1 1.8 0.7 0.4 2.5 

Student 2.8 0.6 0.7 0.7 0.8 0.4 1.4 

Affiliate 2.6   0.1 1.5 0.7 0.3 2.2 

Rest 4.8 0.6 0.3 2.1 2.0 0.3 4.0 
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Figure 5. Average Footprint Contributions 

 

Returning Member’s Analysis - Sustainable Duke ultimately introduces its challenges to create 

behavior change among the Duke community. Thus, it is important to see if there has been a 

reduction in the footprint among Duke community members that have participated in Sustainable 
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students with 67 and 22 returning members, respectively. Student group has shown a reduction in 
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emissions except for living footprint. Staff group has increased their per capita footprint since 

they took the first challenge primarily due to increase in contribution in their living, 

transportation and air travel footprint (Table5: Figure 6). 

 

 

0

1

2

3

4

5

6

Total Footprint Living Footprint Diet Footprint Commuting
Footprint

Air Travel
Footprint

Behavior
Footprint

Transportation
Footprint

M
e

tr
ic

 T
o

n
s 

 (
C

O
2

 e
q

s.
) 

Faculty

Staff

Student



30 

 

 

Table 5. Average Change in Footprint (metric tons of CO2) and Member‟s Return Frequency 
Affiliation Total 

Footprint 

Living 

Footprint 

Diet 

Footprint 

Transportation 

Footprint 

Commuting 

Footprint 

Air 

Travel 

Footprint 

Behavior 

Footprint 

Return 

frequency 

Students -0.18 0.02 -0.01 -0.16 -0.01 -0.15 -0.03 22.00 

Staff 0.08 0.00 0.00 0.11 -0.02 0.13 -0.03 67.00 

Faculty -2.67 0.50 -0.31 -3.12 0.00 -3.12 0.26 1.00 

Total -0.01 0.01 -0.01 0.01 -0.02 0.03 -0.03 90.00 

 

 
Figure 6. Average Change in Footprint 

INTERPRETATIONS & CONCLUSIONS  

 Following the trend observed in the Sustainable Pledge participation, this challenge also 

had staff with the highest share of participation (53%), but that covered only 3% of their 

population. Faculty had the lowest share of participation (6%), but it covered 

approximately 8 % of its population. Students had a moderate share of participation 

(38%) that covered around 5% of their population.  

 These findings suggest a need to encourage staff and student groups to take the calculator 

even if they have a high share of participation because they have a great impact on 

Duke‟s overall footprint due to their high population (over 100,000 metric tons per co2 
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eqs). Faculty also needs to be encouraged because they have the highest per capita 

contribution to Duke‟s footprint and they usually stay at Duke longer than students and 

staff.    

 Faculty has the highest average total footprint due to increased air travel and other 

transportation which can be due to their reasonably high traveling due to research 

purposes or other work related reasons. Living footprint is also high for faculty, which 

may be explained by their better economic conditions. They need to be educated about 

possible alternative options regarding transportation which can help reduce their 

footprint. The use of car or train may be preferable to air travel, and Sustainable Duke 

should help the faculty find an outlet to purchase carbon offsets for unavoidable air 

travel. They should also be encouraged to move towards green housing to reduce their 

living footprint. Sustainable Duke could hold workshops to teach this group about 

available options to make their homes more sustainable.   

 Staff community members have the highest per capita footprint contribution primarily 

from commuting footprint. This can be the case because they mostly live away from the 

campus. They also have a slightly higher behavior footprint compared to other groups. 

Thus, they should be encouraged to use more public transit or a high mileage vehicles as 

it can significantly reduce their footprint. Perhaps Sustainable Duke could help to 

implement carpool initiatives using different incentives at Duke. They should also be 

encouraged to reduce their behavior footprint. 

 Students have a high diet footprint, which may be due to fewer local and organic food 

dining options on campus. Further, they have a higher air travel footprint compared to 

staff members due to traveling long distances during school breaks. Sustainable Duke 

should help generate awareness for the best local food options at Duke.  

 Students showed considerable improvement in their per capita carbon footprint after 

taking the Carbon Footprint Calculator multiple times with an average overall per capita 

decrease of 0.2 metric tons of CO2. Staff showed an overall increase in their per capita 

footprint contribution with an increase of 0.08 metric tons of CO2. 
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MONTHLY CHALLENGES 

Sustainable Duke introduces challenges related to a specific area of sustainability every month. 

These areas include commuting, dining, or energy. This is done to continually engage 

participants in their efforts towards greening the campus. The challenges guide individuals in 

reducing their carbon footprint at Duke through behavior change actions over time. In the 

challenges, participants choose from different levels of difficulty. Higher level challenges require 

more effort and hence have the potential for more footprint reduction. The purpose of this section 

is to analyze the data collected from these challenges to observe the status of participation and to 

understand the interests and motivations among members in the specific challenges. 

METHODS AND PROCEDURES 

The data used in this analysis consists of the number of students, staff, faculty, affiliates, and 

other unidentified members of the Duke community who took these challenges in the period of 

January 2010 till November 2010.  The 11 month data was provided by Sustainable Duke. The 

data consists of challenge difficulty levels opted by student, staff, and faculty members for each 

month. The data for the August, October, and November challenges were presented in a different 

format from other challenges. Participants were prompted to answer in the form of whether they 

were already doing the asked task or if they were willing to pledge to do it in the future. 

FINDINGS 

Up until the month of November, a total of 5,112 members of the Duke community had taken 

these monthly challenges. This data analysis focuses on determining the overall status of 

participation and understanding the motivations of community members in each monthly 

challenge. 

Statistics of Participation in Challenges- Staff members showed the highest participation 

percentage in terms of numbers (54%) (Table 6; Figure 7). However, on a per capita basis, 

faculty had the highest participation rate at 26%, followed by students with 15 % and then staff 

with 7% (Table 6; Figure 8).  

Compared to the overall participation rates for the Sustainable Pledge and the Carbon Footprint 

Calculator, there is a higher overall participation rate by population for the monthly challenges 
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being at 26%.  In addition, there has been a considerable improvement in student participation 

for the monthly challenges compared to the initial challenges being at around 15%. However, 

this analysis shows the need to focus on staff participation which is only approximately 7% 

(Table 6). 

Table 6. Overall Participation in Monthly Challenges 

Affiliation Frequency Percent by total 

participants 

Average total 

Population (2006-

07) 

Percent by total 

population 

Affiliate 10 0.20%   

Faculty 421 8.24% 1595 26% 

Staff 2762 54.03% 38387 7% 

Student 1904 37.25% 12824 15% 

Unknown 15 0.29%   

Total 5112 100%   

 

 
Figure 7. Percentages as per share of participation 
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Figure 8. Participation percentages as by respective population 

 

Community Member’s Motivation – Staff had the highest participation rate for each monthly 

challenge except for the “Take the Pledge” challenge in which students had the highest 

percentage rate (Table 7; Figure 9). This trend can again be justified by the fact that staff has the 

highest population. In terms of participation rates per population totals, faculty is the group with 

the greatest participation (Table 8; Figure 10).  

The number of people who participated in pledge mostly received the emails for later monthly 

challenges. But Figure 9 shows that not all of them have been participating in later challenges. 

Also it shows that some challenges have been more popular among different groups compared to 

others. Students showed most of their interest in taking the pledge, the alternative transportation, 

and the water conservation challenge. Faculty and staff also depicted similar interests as 

Students, but staff was observed to be more interested in the beverage challenge than other 

groups. All groups lacked interest in the energy consumption challenge which is a matter of 

concern (Figure 9).  
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Table 7. Participation percentage by numbers in each monthly challenge  

Challenge 

month 

Challenge Description Faculty Staff      Student Group with 

Highest 

Participation 

January  Take the Pledge 334 1,807 1,383 Student 

February  Take the Calculator 71 647 395 Staff 

March  Energy Consumption 25 387 189 Staff 

April  Alternative Transportation 198 1,579 676 Staff 

May  Reduce, Reuse, Recycle 28 390 138 Staff 

June/July  What's on Your Plate? 31 480 127 Staff 

August  Don't Go With the Flow 120 1,333 773 Staff 

September  Sustainable Duke Pledge and 

Duke Carbon Calculator 

43 308 139 Staff 

October  Think Before You Ink 63 653 382 Staff 

November  Impact of beverages 76 876 367 Staff 

 

 

Figure 9. Participation in each monthly challenge 
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Table 8. Participation Percentage in Each Monthly Challenge By Population 

Challenge 

month 

Challenge Description Faculty Staff      Student Group with 

Highest 

Participation 

January  Take the Pledge 21 5 11 Faculty 

February  Take the Calculator 4 2 3 Faculty 

March  Energy Consumption 2 1 1 Faculty 

April  Alternative Transportation 12 4 5 Faculty 

May  Reduce, Reuse, Recycle 2 1 1 Faculty 

June/July  What's on Your Plate? 2 1 1 Faculty 

August  Don't Go With the Flow 8 3 6 Faculty 

September  Sustainable Duke Pledge and 

Duke Carbon Calculator 

3 1 1 Faculty 

October  Think Before You Ink 4 2 3 Faculty 

November  Impact of beverages 5 2 3 Faculty 

 

Figure 10. Participation percentage in each monthly challenge by population 
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The faculty group leads in taking the most difficult challenges but is nearly followed by staff. 

This is a positive finding as these groups represent the highest and second highest per capita 

footprint contributors. All groups showed high motivation in choosing a greater difficulty level 

for energy consumption, alternative transportation, waste reduction, and dining related 

challenges. Comparatively, groups showed less motivation in taking Pledge and Calculator 

Challenge probably because these are tool based challenges and higher difficulty levels requires 

the participant to encourage others to take the challenge whereas the other challenges are mostly 

about self-improvement (Table 9; Figure 11). A more specific analysis of each monthly 

challenge is included in Appendix 1B). 

 

 

 

 

 

 

Table 9. Groups Opted Average Difficulty Level for Each Monthly Challenge 

Challenge 

month 

Challenge Description Faculty Staff      Student Most Ambitious 

Affiliation  

January  Take the Pledge 1.2 1.3 1.2 Staff & Faculty 

February  Take the Calculator 1.1 1.2 1.1 Staff & Faculty 

March  Energy Consumption 2.9 2.6 2.7 Faculty 

April  Alternative Transportation 2.8 2.4 2.6 Faculty 

May  Reduce, Reuse, Recycle 3.1 2.6 2.9 Faculty 

June/July  What's on Your Plate? 3.5 2.9 2.8 Faculty 

September  Sustainable Duke Pledge and 

Duke Carbon Calculator 

1.0 1.2 1.1 Staff 

All 

Challenges 

 2.2 2.1 2.1 Faculty 
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Figure 11. Groups opted average difficulty level for each monthly challenge 

 

INTERPRETATIONS AND CONCLUSIONS 

 Staff participation was over 50% of total participation, which covered about 7% of the 

group‟s population. Faculty participation was about 8% of the total participation rate, 
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for improvement considering their smaller population, high education background, and 
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other members and have the smallest per capita carbon footprint contribution, they should 
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 Only the number of people who participated in pledge mostly received the emails for 

later monthly challenges. But findings show that not all of them have been participating 

in later challenges. 

 Analysis shows that some challenges have been more popular than others. For example 

challenges such as “Alternative Transportation” and “Don‟t go with the flow” show 

higher participation compared to “energy consumption” challenge. 

 

RECOMMENDATIONS 

 More resources should be allocated in popularizing the Green Devil Challenges. The 

Pledge and Calculator challenges should be introduced through mass emails more than 

twice a year. 

 Sustainable Duke should make quantitative targets and set up a timeline to cover goal 

percentages of group populations. (For example, it can target to cover 50% of staff 

population in monthly challenges or the Carbon Footprint Calculator by 2015 as that will 

have a significant effect on their greening efforts.)  

 Sustainable Duke should focus the most on the staff group as they have second highest 

per capita footprint contribution, highest population, and their impact on Duke‟s footprint 

is over 100, 000 Metric Tons of CO2 equivalents. 

 Sustainable Duke should also focus on faculty since they have the highest (almost double 

than others) per capita footprint contribution. Also, they are expected to stay the longest 

on campus and communication efforts can be easily executed due to their smaller 

population. 

 Different advertisement measures should be utilized by collaborating with campus events 

such as Eco-Olympics, and challenges should be made part of the competition as only 

sending emails has not shown desired results.  
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SECTION 2:  QUALITATIVE EVALUATION OF THE ECO-OLYMPICS 

PROGRAM 
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BACKGROUND 

Eco-Olympics is an annual event held at Duke University by the Environmental Alliance 

undergraduate club. It is designed as an energy, waste, and water reduction competition between 

the freshman class dorms on East Campus. Eco-Olympics is held for a month, usually in October 

or November of the Fall semester, and is a tradition that began in 2002. The competition is 

composed of behavioral and educational events that are geared towards sustainability education 

and impact reduction. Students are encouraged to participate in and attend as many events as 

possible, and dorms are scored based on the rate of their residents‟ participation. In addition to 

dorm prizes such as money for the dorm council and an ice cream social with the President of the 

university, individual prizes are given out to the most active students. In the past, these prizes 

included gift certificates to different stores and restaurants and an iPod Nano.  

Eco-Olympics events change every year.  However, the Energy Reduction behavioral 

competition has remained a consistent event. In this event, Duke University‟s Facilities 

Management provides energy use data for each dorm on a weekly basis and whichever dorm has 

the greatest reduction in energy use on a relative basis wins. Another important behavioral event 

is the Garbology event where residence hall trash is examined to determine the percentage of 

trash that could be recycled. Dorms with the lowest rate of recyclables in their trash score the 

highest. Educational events include attending environmentally themed films on campus and 

attending lectures on campus that have an environmental message.  

The October 2010 Eco-Olympics event had both the Energy Reduction and Garbology 

behavioral events. The educational events included the Carbon Footprint Calculation, where 

students used the Carbon Footprint Calculator offered through the Sustainable Duke organization 

to see which of their environmental behaviors had the greatest environmental impact. Another 

educational event was Pledge Night where students were invited to pledge to do a simple 

behavior that has a positive impact on the environment. The third educational event during the 

2010 Eco-Olympics was the Food Inc. Movie Screening where students watched the movie Food 

Inc. to learn more about how their diet affects the environment. The final event was the 

Scavenger Hunt where students formed teams to complete tasks with an environmental edge 
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such as finding the cardboard recycling dumpster on East Campus and locating the LEED 

certified building on East Campus.  

PURPOSE 

Eco-Olympics has occurred for the past 9 years. However, throughout this time, the program has 

never been formally evaluated. As a part of this Master‟s Project, the educational value of the 

Eco-Olympics program and its effectiveness in actually creating sustained behavior change 

among the freshman class will be evaluated. This evaluation occurred in three parts by surveying 

Duke University‟s Class of 2014 before, immediately after, and months after Eco-Olympics.  

The first survey was intended to develop baseline data of environmental behaviors that existed 

among the Class of 2014 before exposure to the Eco-Olympics program. The second survey was 

administered directly after the Eco-Olympics program ended and was intended to evaluate the 

educational value of the different events as well as the effectiveness of Environmental Alliance‟s 

communication strategies in generating interest and publicizing Eco-Olympics. The third and 

final survey was intended to identify sustained environmental behavior change that occurred as a 

result of knowledge gained from the Eco-Olympics program.  From the result of these surveys, 

recommendations will be produced for how Duke University can better address sustainability on 

its campus, how Environmental Alliance can improve the Eco-Olympics program, and for 

Sustainable Duke on how it can improve its communication strategies with the Duke community. 

METHODS AND PROCEDURES 

Period of Study  

Initial client contact was held on September 7, 2010 at the Sustainable Duke offices at Duke 

University. Clients in attendance were Casey Roe, Outreach Coordinator for Sustainable Duke, 

and Tavey Capps, Environmental Sustainability Director for Sustainable Duke. In this meeting, 

the purpose and design of the three Eco-Olympics surveys were discussed. The first meeting 

with the Environmental Alliance club officers was held on September 17, 2010 at the Levine 

Science Research Center (LSRC) at Duke University to develop the Pre Eco-Olympics survey 

instrument.  
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Client review of the survey took place on September 21, 2010. Conventional pretesting of the 

Pre Eco-Olympics survey instrument occurred over the time period of September 21 -23, 2010. 

The first survey was submitted for IRB exemption approval on September 24, 2010 and was 

approved on September 30, 2010. The first survey was distributed on October 4, 2010 and closed 

on October 15, 2010.  

On November 2, 2010, a follow up meeting was held with the Environmental Alliance club 

officers at the LSRC to discuss the results of the first survey as well as to discuss the design of 

the Post Eco-Olympics survey. Conventional pretesting of the survey occurred over the time 

period of November 6- 9, 2010. The second survey was submitted for IRB exemption approval 

on November 10, 2010 and was approved November 11, 2010. The Post Eco-Olympics survey 

was distributed on November 15, 2010 and closed on December 3, 2010. This survey was live 

for longer than two weeks because of the Thanksgiving school closings.  

A third meeting with the Environmental Alliance club officers was held on January 28, 2011 at 

the LSRC. The purpose of this meeting was to discuss the second survey results and to develop 

the third long term Eco-Olympics survey. Conventional pretesting of the third survey occurred 

from February 1-3, 2011. This survey was submitted for IRB exemption approval on February 7, 

2011 and was approved the same day. The Long Term Follow-Up Eco-Olympics survey was 

distributed February 14, 2011 and closed on February 25, 2011.  

Study Population  

The Eco-Olympics program is an annual program designed specifically for the freshman class at 

Duke University. All three surveys were administered over the 2010-2011 academic year to the 

Duke University Class of 2014. The Class of 2014 is composed of 1,916 students who, over the 

2010-2011 academic year, resided on Duke University‟s East Campus in 14 dorms. East Campus 

dorms include Alspaugh, Bassett, Brown, Pegram, Aycock, Epworth, Giles, Jarvis, Wilson, 

Gilbert-Addoms, Southgate, Bell Tower, Blackwell, and Randolph.  

The majority of the Class of 2014, 52.6%, describe themselves as Caucasian. 25.5% of the 

student population consider themselves as Asian, Asian-American, or Pacific Islander. 10.3% 

describe themselves as African-American or Black, 7.7% identify themselves as Hispanic or 



44 

 

Latino, and 0.9% consider themselves as Native American, American Indian, Native Alaskan or 

Native Hawaiian. 3% of the student population did not identify their race. 

Figure 12 illustrates the geographic distribution of the Class of 2014. Though the greatest 

percentage of the student population is from the Southeast, North Carolina has the highest 

student representation by state. The Midwest region of the United States has the lowest 

percentage of student representation. In general, there is a pretty even geographic distribution 

between regions in the United States, North Carolina, and international countries.  

 

 

Figure 12.  Geographic Distribution of Duke University‟s Class of 2014. Source: Duke Admissions 

Survey Type and Design 

Each survey was done as a web-based survey in which individuals were contacted by email and 

asked to participate in a survey that was designed to be completed and submitted by a computer 

(Rea & Parker 2005). All three surveys were formed in Qualtrics, software used to conduct web-

based surveys and statistical analysis. Once the surveys were designed in Qualtrics, the software 

activated the surveys, making them live for data collection, and provided a link that respondents 

could use to access the surveys. This method avoided interviewer bias, was cost-effective, and 



45 

 

ensured confidentiality and rapid data collection. In addition, respondents could access and take 

the survey at their own convenience.  

Each survey utilized an introductory paragraph and statement of informed consent, which 

described the purpose of the survey, the clients for whom the survey was produced, how the 

results of the survey would be used, and to ensure confidentiality. By reading this consent form 

and continuing on to the survey, the respondent expressed his understanding and willingness to 

participate. The development of each of the surveys was guided by input from Environmental 

Alliance as well as other campus sustainability surveys such as the Sustainability Survey from 

the Student Sustainability Workshop at Los Angeles City College (“Sustainability Survey” 

2010).  

Pre Eco-Olympics Survey 

The first survey acted as a Pre Eco-Olympics survey intended to capture the environmental 

behaviors and motivations of the Class of 2014 before they were exposed to the educational 

aspects of the Eco-Olympics program. In total, the questionnaire was composed of 43 questions. 

However, skip logic was used for 4 questions so that if a question no longer applied to a 

respondent based on previous answers, it was skipped. Since this survey was distributed prior to 

the Eco-Olympics event, respondents were prompted with the incentive of gaining points for 

their dorm during Eco-Olympics proportional to the response rate of their dorm.  

Questions in the first survey were divided into nine main sections: (1) gauging attitudes towards 

the importance of sustainability on a college campus as well as determining awareness of the 

Sustainable Duke organization; (2) understanding behaviors directly related to energy 

consumption; (3) identifying behaviors directly related to transportation and commuting on 

campus and off campus; (4) understanding behaviors directly related to water consumption; (5) 

gauging attitudes towards sustainable food options on campus; (6) understanding behaviors 

directly related to waste and recycling; (7) identifying behaviors related to printing; (8) 

identifying motivations and barriers behind environmental behaviors; (9) basic demographic 

questions including gender, race, geographic location, and dorm (Appendix 2.A: Survey 

Instrument).   
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Post Eco-Olympics Survey 

The second survey acted as a Post- Eco-Olympics survey intended to capture immediate 

environmental behavior changes brought on by the events during Eco-Olympics. In addition, this 

survey was used to evaluate the success of the current communication strategies implemented by 

Environmental Alliance and the level of satisfaction the students felt with the Eco-Olympics 

events. In total, the survey was composed of 28 questions with 3 skip logics applied. 

Respondents were incentivized with a $100 reward for the dorm that had the greatest response 

rate.  

Questions in the second survey were divided into six main sections: (1) understanding the 

effectiveness of Environmental Alliance‟s communication strategies and the overall level of 

satisfaction with the Eco-Olympics program; (2) identifying which Eco-Olympics events were 

informative about energy efficiency and if those events created immediate behavior change 

around energy use; (3) identifying which Eco-Olympics events were informative about water 

conservation and if those events created immediate behavior change around water use; (4) 

identifying which Eco-Olympics events were informative about recycling and if those events 

created immediate behavior change around recycling; (5) understanding if participation in Eco-

Olympics caused immediate change in environmental motivations; (6) basic demographic 

questions including gender, race, geographic location, and dorm (Appendix 2.B: Survey 

Instrument).   

Long Term Eco-Olympics Follow Up Survey 

The third survey was intended to gauge the long term effects of the Eco-Olympics event to see if 

any sustained behavior change was achieved. The questions utilized in this survey were the exact 

questions used in the Pre Eco-Olympics survey so that direct comparisons in behavior could be 

made. However, some questions were removed based on their inability to derive useful data in 

the first survey and if Eco-Olympics did not address those particular environmental behaviors. 

Thus, this survey was composed of 21 questions with 1 skip logic applied. Respondents were 

incentivized with a 50 dollar cash prize for the dorm with the largest response rate.  
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Questions in the third survey were divided into seven main sections: (1) gauging attitudes 

towards the importance of sustainability on a college campus as well as determining awareness 

of the Sustainable Duke organization; (2) understanding behaviors directly related to energy 

consumption; (3) understanding behaviors directly related to water consumption; (4) gauging 

attitudes towards sustainable food options on campus; (5) understanding behaviors directly to 

waste and recycling; (6) identifying behaviors related to printing; (7) basic demographic 

questions including gender, race, geographic location, and dorm (Appendix 2.C: Survey 

Instrument).   

For all three surveys, the majority of the questions were closed-ended. There were a few 

exceptions that included some open-ended “other” answer choices to allow a respondent to enter 

a response that was not given. Respondents were also asked to enter in their prospective majors 

in open-ended format. Response categories for closed ended questions included nominal (“Yes” 

and “No”) and ordinal (Ranking Eco-Olympics prizes in order of incentive). No interval 

questions were used in any of the surveys. “I don‟t know” options were given where appropriate.  

Two sets of questions that had a similar theme and the same answer choices were designed as a 

matrix to save time during implementation (Rea & Parker 2005) 

Gaining IRB Exemption Approval  

Since all the surveys involved human subjects and asked respondents questions about behaviors, 

attitudes, and opinions, they were considered “human subjects research.” As a result, the survey 

design and sampling protocol had to be approved by the Duke University Institutional Review 

Board. This process also included completing an online certification for human subjects research. 

However, since the surveys were for educational purposes and would not be published, they 

could be exempt from full IRB review. The first survey instrument and sampling protocol were 

submitted for exemption on September 24, 2010 and was approved September 30, 2010. The 

second survey was treated as an amendment to the first survey and was submitted for IRB 

exemption on November 10, 2010 and approved November 11, 2010. The third survey was also 

treated as an amendment and was submitted for IRB exemption on February 7, 2011 and was 

approved on the same day.  
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Conventional Pretesting 

Conventional pretesting was used to examine the clarity of each question as well as the 

comprehensiveness of the questionnaire. It was important to ensure that all possible answer 

choices were given and that there was no redundancy in questions. Pretesting was also used to 

test questionnaire acceptability, including questionnaire length, and to test the skip logic patterns 

in Qualtrics as well as other technical glitches. Each survey was pretested twice; first round 

recommendations were incorporated, and the surveys were adjusted. Then, the changed surveys 

were tested again to ensure completion.  

Since statistical inferences were not the primary purpose of the pretesting, the pretesters were not 

chosen randomly. In addition, utilizing a large number of pretesters was not necessary. It was 

only important to choose pretest respondents that resembled the study‟s actual general 

population. Thus, all pretesters were Duke University students, either graduate students at the 

Nicholas School of the Environment or undergraduate students that were in the Environmental 

Alliance club. For each of the surveys, 8 pretest respondents were used. In general, pretesters 

were asked to think particularly about questions that could be added or removed from the 

surveys. In addition, they were asked to keep track of how long the surveys took them to 

complete and if there were any wording or clarification issues.  

Pre Eco-Olympics Survey Pretesting Results 

In general, pretest respondents felt that the survey was too long. Suggestions were made on the 

wording of particular questions. For example, the question “What is the estimated number of 

readings you print per week?” was changed to “What is the estimated number of pages you print 

per week?” to be more clear and direct. Several “I don‟t know” answer choices were removed 

from the survey as a result of pretesting. In addition, some questions were found to be more 

effective as a matrix to test frequency rather than a „yes‟ or „no‟ format. For example, instead of 

asking respondents to check all forms of transportation they use to commute on campus, all 

transportation options were entered into a matrix and respondents were told to indicate how often 

they use each mode to get to campus.  
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Post Eco-Olympics Pretesting Results 

Once again, the most frequent response from pretesters was that the survey was too long. Some 

questions were cut because the information was never covered in any of the Eco-Olympics 

events. For example, the question “Your dorm's garbology score was a.higher than expected 

b.lower than expected or c. about what I expected” was cut because the students never learned 

about their dorm‟s exact score. Respondents also suggested additional answer choices for the 

question “How did you learn about Eco-Olympics?” such as Dorm Storming. The question “Did 

you learn anything new about how to reduce your personal energy consumption from your 

participation in the Eco-Olympics program?” was adjusted to ask which particular Eco-Olympics 

events were useful in learning about how to reduce energy consumption.  

Long Term Eco-Olympics Follow-Up Survey 

Since the purpose of this survey was to determine if student behavior changed as a result of Eco-

Olympics, the wording of behavioral questions was changed to “Since Eco-Olympics…” This 

way, behaviors after Eco-Olympics could be isolated and directly compared to the first survey‟s 

behavior questions. The campus dining question was changed from an opinion question to a 

behavior question, which states “How often do you choose the following food options at Duke?” 

To gauge satisfaction of the local food, organic, and Fair Trade certified food options at Duke 

and therefore be able to compare results to the first survey, an answer choice option was added to 

say “I am unable to find these options at Duke.” Similarly, to infer the awareness of particular 

recycling locations an answer choice was added to the recycling behavior question. The answer 

choice “I was not able to find the appropriate place to recycle this item” would allow for 

conclusions to be made about whether or not students learned where they can recycle on Duke‟s 

campus from participating in Eco-Olympics.  

Sampling  

Preparing a sample population was not necessary because, through the Duke University 

Residential Life and Housing Services (URLHS), the entire population of the Class of 2014 was 

accessible. The live survey links from Qualtrics were distributed to the Residential Assistants in 

each of the Duke freshman dorms, who then passed them on to their residents. In addition, the 

links were sent to the Environmental Alliance representatives in each dorm who also forwarded 
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the links to the students. The links were also advertised in weekly emails that were sent out to the 

Class of 2014 by the URLHS as well as by the Environmental Alliance members.  

Each survey was open and live for two weeks. The surveys could be accessed at any time of the 

day and respondents could take as long as they wanted to complete it. Respondents were not 

required to answer all questions and they could end the survey at any time. Answers were 

collected directly in Qualtrics.  

ERROR STRUCTURE 

The survey methods employed in this study presented several potential sources of error that 

include a possible bias in coverage and a bias in the response rates between dorms and of the 

overall response rate for the Class of 2014.  

Coverage  

Since all Duke University students have a Duke email address and the working population in 

each survey was the entire population of the Class of 2014 (1,916 students), there was no 

systematic bias. In other words, no members of the population were systematically omitted based 

on their inability to be emailed the surveys. In addition, a complete list of emails for the Class of 

2014 was attainable.  Thus, theoretically, there was 100% coverage of the Class of 2014 for all of 

the surveys. However, there was also no guarantee that all members of the population were 

reached.  The Residential Assistants and the Environmental Alliance representatives in each 

dorm did not have an incentive to distribute the survey, so it is possible that survey was not 

distributed to all freshman students. For example, there were 0 respondents from the Epworth 

dorm in the first survey. It is impossible to discern whether this lack of response was due to 

disinterest among the students or a result of never receiving the survey.  

Response Rate 

For the first survey, the response rate for the entire Class of 2014 was very low at 6 % (Table 

10). 129 surveys were opened, but only 115 surveys were completed. An adjusted response rate 

could not be calculated since the Residential Assistants and the Environmental Alliance dorm 

representatives distributed the survey and no data was collected on email address that bounced 

back. Individual dorm response rates varied widely. The two dorms with the highest response 
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rates were Aycock and Wilson, with 35.9% and 24.3%, respectively. Differences in dorm 

response rates could have occurred due to the personal motivations and persistence of the survey 

distributers. The overall low response rate could have occurred due to the incentive. Perhaps 

students were not interested in competing for extra points during the Eco-Olympics event.  

The second survey had a much higher overall response rate of 9.3% compared to the first survey 

(Table 11). The difference in overall response rates could be a reflection of the incentive. The 

difference suggests that a cash reward is more motivating than gaining points towards winning 

the Eco-Olympics challenge. 203 surveys were started, but only 183 surveys were completed. 

Once again, an adjusted response rate could not be calculated. Individual dorm response rates 

varied with three clear leaders. The top two dorms were the same as in the first survey. Wilson 

had a response rate of 46.8% and Aycock had a response rate of 34.8%. Bassett had the third 

highest response rate with 28.5%.  

The third survey had the highest overall response rate out of all the surveys with 11% (Table 12). 

246 surveys were opened and started, but only 213 surveys were completed. Though the 

monetary incentive was less than that of the second survey, the response rates for the second and 

third survey relative to the first survey confirm that cash rewards for an entire dorm are an 

effective tool. Once again, the dorms with the highest response rates were Wilson (36.95%), 

Aycock (28.3%), and Bassett (23.7%). The consistency of these dorms‟ performances may 

suggest that these students are more competitive or may care more about the environment than 

other dorms, especially since these dorms were the top winners of the Eco-Olympics program for 

the 2010-2011 academic year.   

Response rates for some dorms were 0% for each of the surveys. This could be because the RA‟s 

in the dorms never received the survey distribution link or never sent it out. It could also have 

occurred because students were just not interested in participating. To increase the response rates 

of future surveys, greater incentives, shorter surveys, or a mixed mode approach using email and 

intercept surveys would be appropriate. 
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Table 10. Response Rate for the Pre Eco-Olympics Survey 

Dorm Name Total Number of 

Students  

Number of 

Completed 

Surveys 

Response Rate  

Southgate 159 1 0.6% 

Gilbert Adams 199 6 3% 

Epworth  61 0 0% 

Aycock 92 33 35.9% 

Jarvis 93 2 2.2% 

Alspaugh 139 15 10.8% 

Giles 127 1 0.8% 

Pegram 139 18 12.9% 

Bassett 133 1 0.8% 

Brown 126 1 0.8% 

Wilson 111 27 24.3% 

Randolph 189 7 3.7% 

Bell Tower 156 2 1.3% 

Blackwell 192 1 0.5% 

Class of 2014 total 1,916 115 6 % 

 

Table 11. Response Rate for the Post Eco-Olympics Survey 

Dorm Name Total Number of 

Students  

Number of 

Completed 

Surveys 

Response Rate  

Southgate 159 1 0.6% 

Gilbert Adams 199 9 4.5% 

Epworth  61 1 1.6% 

Aycock 92 32 34.8% 

Jarvis 93 8 8.6% 

Alspaugh 139 3 2.2% 

Giles 127 20 15.7% 

Pegram 139 4 2.9% 

Bassett 133 38 28.5% 
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Brown 126 6 4.8% 

Wilson 111 52 46.8% 

Randolph 189 3 1.6% 

Bell Tower 156 2 1.3% 

Blackwell 192 0 0% 

Class of 2014 total 1,916 179 9.3% 

 

Table 12. Response Rate for the Long Term Follow Up Eco-Olympics Survey 

Dorm Name Total Number of 

Students  

Number of 

Completed 

Surveys 

Response Rate  

Southgate 159 0 0% 

Gilbert Adams 199 27 13.6% 

Epworth  61 3 4.9% 

Aycock 92 26 28.3% 

Jarvis 93 2 2.2% 

Alspaugh 139 38 27.3% 

Giles 127 17 13.4% 

Pegram 139 33 23.7% 

Bassett 133 1 0.8% 

Brown 126 0 0% 

Wilson 111 41 36.9% 

Randolph 189 0 0% 

Bell Tower 156 0 0% 

Blackwell 192 23 12% 

Class of 2014 total 1,916 211 11% 

FINDINGS 

Pre Eco-Olympics Survey 

The purpose of the Pre Eco-Olympics survey was to understand existing opinions and behaviors 

regarding the environment prior to exposure to the Eco-Olympics educational components. It 

was important to understand what students thought about sustainability and the environment 



54 

 

coming in to Duke and what their environmental behaviors were to begin with. This data 

provided a baseline that data obtained after Eco-Olympics could be compared to in order to 

detect a change in behavior and opinions towards sustainability. 

Student Feelings Towards Campus Sustainability  

Respondents were asked how important Duke‟s commitment to sustainability was in their 

decision to come to the university. Most respondents, 32%, indicated that sustainability was 

neither important nor unimportant in their decision to attend Duke University (Figure 13).  

Approximately 27% said that it was an important factor in their choice to come to Duke, while 

20% claimed that it was unimportant.  Feelings towards sustainability on the Duke campus 

seemed to be spread out with most people not having a strong opinion either way.  

When asked to indicate the degree to which on-campus environmental sustainability should be a 

priority, 74% of students said it should be at least a high priority. Only 1% of students felt it 

should not be a priority. Students were also asked to indicate the level to which they agree that 

there should be a required undergraduate course on environmental sustainability. Though the 

majority of students neither agreed nor disagreed (30%), there was a general trend of students 

disagreeing with the idea of making students take a class on sustainability. In fact, 40% of 

students disagreed or strongly disagreed while 29% agreed or strongly agreed (Figure 14). 

 

Figure 13. Level of importance of Duke‟s sustainability initiatives in their decision to come to Duke 

among the Class of 2014 

0%
5%

10%
15%
20%
25%
30%
35%

Very
Important

Important Neither
Important

nor
Unimportant

Unimportant Very
Unimportant

I don't know

P
e

rc
e

n
t 

o
f 

R
e

sp
o

n
se

s 

Level of Importance 



55 

 

  

Figure 14. Level of agreement among the Class of 2014 that there should be a required 

undergraduate course on environmental sustainability  
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leave electronics plugged in when not in use. In addition, the majority of students practice 

positive environmental behaviors by always turning off lights and TVs when leaving a room 

(Figure 15). The majority of students always or often use energy efficient light bulbs and always 

or often leave their computers in standby or sleep when not in use. In addition, the majority of 

students rarely or never leave their computers on over night when not in use (Figure 16).   

Energy consumption behaviors were also gauged using room thermostat controls. Students were 

asked whether they could control the temperature of their room and if so, at what temperature 

was their air conditioning was set during September 2010. The majority of students, 25%, could 

not control the temperature of their dorm rooms. However, for those that could, 21% set their 

thermostats between 72-75ºF and 21% set their thermostats between 66-68ºF. 7% of respondents 

set their thermostats 65ºF or below and only 4% set their air conditioning greater than 75ºF 

(Figure 17).  

Energy consumption behaviors were also gauged using average dryer use per month. The 

majority of respondents used the dryer between 3-4 times per month, or about once a week 

(Figure 18).     

 

Figure 15. Energy consumption behaviors among the Class of 2014 prior to the October 2010 Eco-

Olympics event 
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Figure 16. Additional energy consumption behaviors among the Class of 2014 prior to the October 2010 Eco-Olympics 

event. 

 

 
Figure 17. Temperature settings for air conditioning units for the Class of 2014 in September 2010 
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Figure 18. Average number of times the Class of 2014 used the dryer per month prior to the October 

2010 Eco-Olympics event. 

Transportation Behaviors  

Students were asked how frequently they use particular modes of transportation on-campus and 

off-campus. For traveling on-campus, the two most popular modes of transportation were 
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Campus at Duke University, which contains dorms, a dining hall, a library, a gym, and 
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of transportation for the freshman class would be walking and taking the bus.  
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rarely or never use cars on campus. It is interesting to note that a few students have used the 
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effective and that the freshman class just does not need to use the program that often because of 
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There is a similar pattern of transportation frequency for off-campus commuting.  Once again, 

the most prevalent mode of transportation is a Duke bus or walking.  Taxis and personal vehicles 

are more common in this case, though their use is still very low. Zipcars are rarely used by the 

students. Bikes, both personal and from Duke, as well as the DATA Bus are the least used modes 

of transportation by the Class of 2014 (Figure 20). 

These results provide some insight into student life for freshman at Duke. Since walking, Duke 

buses, and taxis are the most common modes of transportation used, this suggests that students 

do not travel far outside of the Duke Campus and have a low carbon footprint in this area, 

excluding air travel. 

 

Figure 19. Frequency of use for different modes of transportation on-campus for the Class of 2014  
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Figure 20. Frequency of use for different modes of transportation off-campus for the Class of 2014  
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Water Consumption Behaviors  

Water consumption behaviors were measured by shower frequency, shower length, and average 

number of laundry loads per month. All three categories are behaviors that can be easily adjusted 

by students, so it was important to see if this area needed improvement and should be targeted by 

the Eco-Olympics program.  

When asked on average, how many times a week they showered, 70% of respondents said 6-8 

times per week, or about once a day. 10% of respondents said they showered between 9-12 times 

per week, which would suggest multiple showers per day (Figure 21). In addition, when asked 

how long these showers last, the largest percentage of respondents, 49%, said between 5-10 

minutes followed by 28% of students who said between 11-15 minutes. Only a very small 

percentage, 2%, said their showers last longer than 20 minutes (Figure 22).  

Water consumption behaviors were also gauged by the number of individual loads of laundry 

students washed per month. The majority of students, 53%, washed their clothes between 3-5 

times per month, or about once per week. 26% of students indicated that they wash their clothes 

6-8 times per month (Figure 23).  

One would expect these results to mirror the results found in the average dryer uses question, but 

they do not. Laundry is washed more often than it is dried. This could have resulted from the 

way the questions were asked. For washing clothes, the question was phrased in terms of how 

many individual loads of laundry people do per month. For drying clothes, the question was 

phrased in terms of how many times per month a student uses the dryer.  The first question 

would result in higher numbers since students are prompted to think about individual loads rather 

than just how many times they do their laundry per month.  
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Figure 21.  Frequency of shower use per week for the Class of 2014 

 

 

 

Figure 22. Average shower length, in minutes, for the Class of 2014 
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Figure 23. Average number of load of laundry washed per month by the Class of 2014  
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organic food options, and Fair Trade Certified options at Duke University. Though this question 

was not asking for a particular behavior, one would assume that those who were satisfied were 

more likely eating these options than those who were not satisfied.  

The majority of students were satisfied with the availability of local, organic, and Fair Trade 

Certified foods at Duke University.  Out of the food options, students were most satisfied with 

the availability of local food, followed by organic, and then Fair Trade Certified. Students that 

were unsatisfied or highly unsatisfied were most disappointed with the availability of organic 

food, followed by local food options and then Fair Trade Certified (Figure 24).  

0%

10%

20%

30%

40%

50%

60%

0 1-2 3-5 6-8 Greater  than 8

P
e

rc
e

n
t 

o
f 

R
e

sp
o

n
se

s 

Loads of Laundry Per Month 



64 

 

 

Figure 24. Level of satisfaction with food options at Duke University among the Class of 2014 

Waste/ Recycling Behaviors 
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experiencing greater barriers to recycling the uncommon materials compared to common 

materials. 

0

10

20

30

40

50

60

Local Food Organic Fair Trade Certified

N
u

m
b

e
r 

o
f 

R
e

sp
o

n
se

s 

Food Options 

Highly Satisfied

Satisfied

Neither Satisfied Nor
Unsatisfied
Unsatisfied

Highly Unsatisfied



65 

 

 It was important to identify what the barriers are for those who indicated that they do not 

recycle. The majority of students, 27%, said that they do not recycle because throwing it away is 

more convenient. 24% said that they cannot find the appropriate recycling bins, and specified 

cardboard and CFL recycling locations as the hardest to find. 18% of students said that they were 

unsure about what materials can be recycled. Thus, besides convenience, the greatest barriers to 

recycling are knowledge and awareness. 0% of respondents said that they did not recycle 

because they did not think recycling was important, which suggests that students want to recycle 

but need guidance on what they should recycle and where.  

 Since the freshman dining hall, as well as many other campus eateries, offer recyclable 

and/or biodegradable plates and cups, students were asked how often they choose these options 

when available. The question was not worded specifically in terms of options at Duke, but 

instead, whenever they were given the option to choose recyclable or biodegradable plates and 

cups. More importantly, however, follow up questions were asked about whether or not students 

actually recycle / compost these plates and cups after using them.  

 When given the option, the majority of students will always or often choose to use 

recyclable or biodegradable plates and cups (Figure 27). However, actually recycling recyclable 

plates and cups was less likely to always or often occur compared to choosing the option. More 

respondents indicated that they rarely or never recycled them (Figure 28). There is an even 

greater disconnect for compostable materials. The majority of students indicated that they never 

compost the biodegradable plates and cups they use (Figure 29). The difference in frequency of 

choosing and following through with the action could be because of a variety of factors. It is 

possible that the action is not completed because of convenience, but it is also possible that the 

proper facilities are not available. The latter reason could be particularly true for composting, and 

students may need to be educated on the term „biodegradable‟ and what actions they can take to 

avoid throwing these items into a landfill.  

 To gain insight into students‟ opinions about how well Duke supports recycling 

behaviors, students were asked to indicate how much they agreed with the statement that is easy 

to find the appropriate recycling containers on campus. More respondents agreed or strongly 

agreed with this statement than disagreed or strongly disagreed (Figure 30).  
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 Students we also asked to indicate their level of agreement with the statement that people 

on campus would recycle more if every trash can had a recycling bin next to it. 94% of 

respondents at least agreed with this statement. This result may indirectly support the results of 

the barriers to recycling question, which found that convenience and location of recycling bins 

were the top reasons why students did not recycle. Through these results, students are indicating 

that by combining convenience with increased numbers of recycling bins, recycling on campus 

will increase.  

 Students were also asked how often they purchase disposable plastic water bottles. The 

majority of respondents, 69%, said that they rarely or never purchase plastic water bottles. Only 

3% said that they always purchase disposable plastic water bottles.  

 

 

Figure 25. Frequency of recycling common materials among the Class of 2014  
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Figure 26. Frequency of recycling uncommon materials among the Class of 2014 

 

  

Figure 27. Frequency of choosing recyclable/biodegradable plates and cups when given the option 

among the Class of 2014 
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Figure 28. Frequency of actually recycling recyclable plates and cups among the Class of 2014 

 

  

Figure 29.  Frequency of actually composting biodegradable plates and cups among the Class of 

2014 
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Figure 30. Level of agreement among the Class of 2014 with the statement that it is easy to find the 

appropriate recycling containers on Duke‟s campus 

Printing Behaviors  
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respondents, 59%, felt that their professors would be indifferent. 17% of students did not know 

how their professors would react while 16% thought they would like it and only 8% felt their 

professors would not like it (Figure 32). It was also important to assess student preferences 

towards submitting assignments online versus on paper. Students were asked whether they would 

submit assignments online if their professors allowed it. 81% of respondents said yes. Only 5% 

said they preferred to hand in assignments on paper. The remaining respondents indicated they 

were indifferent.  

 Students were also asked to indicate the level to which they agreed with the statement 

that Duke should encourage professors to use textbooks that are available online. There was no 

obvious trend in the results. Most respondents were neutral, but there were more students who 

agreed or strongly agreed than those that disagreed or strongly disagreed (Figure 33). When 

students were asked to indicate the level to which they agreed with the statement that Duke 

should encourage professors to allow students to submit assignments online, the majority of the 

students indicated that they agreed or strongly agreed with the statement (Figure 34). 

 

 

Figure 31. Average number of pages printed for coursework per week among the Class of 2014 
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Figure 32. Students‟ beliefs of how their professors would react if they handed in an assignment on 

double-sided paper 

  

  

Figure 33. Level of agreement among the Class of 2014 with the idea that Duke should encourage 

professors to use textbooks that are available online 
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Figure 34. Level of agreement among the Class of 2014 with the idea that Duke should encourage 

professors to allow students to submit assignments online 

Existing Personal Environmental Beliefs 

Students were asked the degree to which they agreed with several statements pertaining to the 

environment and their personal impacts on the environment. For each statement, many more 
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agree or strongly agree, the majority of respondents think they have a responsibility to recycle 
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challenge area was waste reduction, followed by recycling and local food options, and finally 

transportation.  

To understand existing attitudes towards the environment, students were asked if they had ever 

participated in a voluntary environmental program before coming to Duke. 46% of respondents 

said that did while 51% said that they did not. 3% of respondents indicated that they were 

confused by the question and did not know whether they had participated in an environmental 

program before.  

 

Figure 35. Level of agreement among the Class of 2014 with several statements pertaining to the 

environment and their impact on the environment 
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Figure 36. Identified obstacles in reducing personal carbon footprint among the Class of 2014 

Demographics 

The majority of students that responded to this survey were female. In fact, about 69% were 
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Communication Insights 

An overwhelming amount of students who answered the Post Eco-Olympics survey (98%) were 

aware of the Eco-Olympics event in October 2010. Of the students that knew about the event, 

43% of them learned about Eco-Olympics in early October and 39% of them became aware of 

the program in September. Only about 6% of the students did not hear about Eco-Olympics until 

late October. Interestingly, 3% actually knew of Eco-Olympics before even coming to Duke.  

The two most effective communication strategies for the Environmental Alliance were flyering 

and putting posters up around campus and utilizing the Dorm House Councils to inform students 

about Eco-Olympics. On the other hand, only 4 respondents learned about Eco-Olympics 

through online forms of communication such as Facebook or emails. Dorm Storming was also 

not a very effective means of communication, as only 16 respondents indicated that they learned 

about Eco-Olympics through this method (Figure 37).  

However, there was a much more widespread effectiveness of the communication strategies 

utilized for advertising particular Eco-Olympics events (Figure 38). Once again, Dorm House 

Councils and flyers and posters informed the greatest number of students. Online forms of 

communication, the Eco-Olympics calendar, and interactions with RAs and Environmental 

Alliance members all proved to be equally effective and useful at advertising events. It did not 

seem as though peer encouragement was a strong factor in student participation.  
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Figure 37. Effectiveness of Environmental Alliance‟s communication strategies for the October 

2010 Eco-Olympics program in general 

 

 

Figure 38. Effectiveness of Environmental Alliance‟s communication strategies for events during 

the October 2010 Eco-Olympics program 
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Event Participation 

When asked to rate their level of engagement in the 2010 Eco-Olympics, 19% of respondents 

indicated they were actively engaged in the program. 52% of respondents said they were 

somewhat engaged in the program, while 28% claimed they were not at all engaged. Of those 

that were at least somewhat engaged in the program, 73% said that prizes encouraged and 

incentivized their participation. Money for dorm councils provided the greatest incentive for 

participation, followed by free tshirts, and an ice cream social with President Brodhead. 

Individual prizes provided the least incentive for participation (Figure 39).  

Those who were at least somewhat engaged in Eco-Olympics were then asked to rate their 

satisfaction with the four Eco-Olympics events from 2010:  

 Carbon Footprint Calculator  

 Pledge Night 

 Food Inc. Movie Screening 

 Scavenger Hunt  

Respondents were also asked to indicate if they did not participate in the event. The majority of 

respondents did not participate in the events. However, those that did were mostly satisfied or 

neither satisfied nor dissatisfied with the events (Figure 40). Those that were highly satisfied or 

satisfied specified the Carbon Footprint Calculator and the Scavenger Hunt as the most satisfying 

events.  

Interestingly, respondents that were dissatisfied or highly dissatisfied specified the Carbon 

Footprint Calculator and the Scavenger Hunt as the most dissatisfying events. Respondents that 

were dissatisfied or highly dissatisfied with any of the events felt that they were unorganized, 

particularly the scoring system and advertising, that they did not learn anything new, and that 

there was no educational value.  

If respondents indicated that they did not participate in the events, they were asked to explain 

why they chose not to participate. The majority of students who did not participate felt that they 

did not have the time to attend the events or never heard about them. The level of incentive was 
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not a clear barrier to participation. Similarly, the educational value of the events and the level of 

interest among students were not considerable reasons for low levels of participation (Figure 41).   

 

Figure 39. Incentive ranking for prizes during the 2010 Eco-Olympics event. Level 1 indicates the 

highest level of incentive and level 4 indicates the lowest level of incentive 
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Figure 40. Level of satisfaction with the four Eco-Olympics events in October 2010 

 

Figure 41. Reasons that students did not participate in the four Eco-Olympics events during the 2010 
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Student Opinion of Event Effectiveness 

In order to gauge the educational value of Eco-Olympics and the effectiveness of the program in 

creating environmental behavior change, students were asked to indicate if they performed 

certain behaviors before and during the event and if they planned to continue the behaviors after 

the event. These behaviors fell into the following categories: energy use, water use, and 

waste/recycling behaviors. Essentially, the question was trying to capture whether or not students 

increased their conservation behaviors for the purpose of competition only or if they actually 

learned something that they would put in to practice and sustain after the competition was over.  

Unfortunately, these questions did not produce meaningful answers. Though each question 

indicated for respondents to check all answers that apply, it seemed as though most respondents 

only responded to the first category of “I often did this before Eco-Olympics.” Number of 

responses decreased significantly with the following two categories of “I often did this during 

Eco-Olympics” and “I plan to do this after Eco-Olympics.” Therefore, no obvious trend was 

discernable, and the results of these questions were discarded.  

However, event effectiveness was measured by other indications. For example, when asked if 

participation in Eco-Olympics improved their knowledge about what materials can be recycled, 

44% of respondents claimed that it did while 49% of respondents claimed that it did not. 7% of 

respondents did not know. Similarly, when asked if participation in Eco-Olympics improved 

their knowledge about the location of particular recycling bins, 42% of respondents said that it 

did while 48% of respondents said it did not. 10% of respondents did not know.  

It is apparent that the majority of respondents were at least somewhat impacted by the 

information presented in Eco-Olympics events. For example, respondents indicated that Eco-

Olympics strongly impacted their belief that they have a responsibility to recycle whenever 

possible (Figure 42). These results suggest that Eco-Olympics does have a strong educational 

component that has an influence on its participants.  

Students were also asked to evaluate how well Eco-Olympics provided participants with enough 

information to change their personal behaviors in the areas of energy use, waste reduction, 

recycling, and water conservation. The majority of respondents agreed that Eco-Olympics had a 
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strong enough educational component to result in actual behavior change (Figure 43). Those that 

strongly agreed felt that the areas of energy consumption and recycling had the strongest 

educational value followed by waste reduction and then water conservation. Respondents who 

agreed felt that the water conservation topic had the most useful information for creating 

behavior change, followed by energy consumption, recycling and waste reduction.  

In evaluating the effectiveness of Eco-Olympics, it is useful to ask about the event in general, but 

it is even more important to analyze the individual events to identify areas for improvement. 

Students were asked to indicate how useful each of the four Eco-Olympics events were in 

helping them learn new ways to reduce their environmental impact in the areas of energy 

consumption, water consumption, and waste reduction. Ranking was from a 1-5 scale with 1 

being not useful at all, 3 being neither useful nor not useful, and 5 being very useful.   

In regards to energy consumption, the Carbon Footprint Calculator event was the most useful in 

helping students learn new ways to reduce their energy use followed by the Food Inc. Movie 

Screening event. However, for the other two events, there were more responses in the 1 and 2 

rankings (not useful) than the 4 and 5 rankings (useful). Therefore, the other events were ranked 

on how large the difference between the number of responses were. There is a general trend that 

after the Carbon Footprint Calculator and Food Inc. events, the Scavenger Hunt was the next 

most useful event. The Pledge Night event was the least useful in learning new ways to reduce 

personal energy consumption (Table 13).  

A similar question was asked in regards to reducing personal water consumption. The Carbon 

Footprint Calculator event was ranked as the most useful event in learning new ways to reduce 

water use. Again, all other events had more responses in the 1 and 2 rankings (not useful) than 

the 4 and 5 rankings (useful). Thus, after the Carbon Footprint Calculator, there is a general trend 

that the Scavenger Hunt was the next most useful event followed by the Food Inc. Movie 

Screening event. The Pledge Night was the least useful event in learning new ways to reduce 

personal water use (Table 14).  

Students were also asked which events were most useful in learning new ways to reduce their 

personal waste.  The Carbon Footprint Calculator event was identified as the most useful event in 
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learning new ways to reduce personal waste. As in the previous case, all other events had more 

responses in the 1 and 2 rankings (not useful) than the 4 and 5 rankings (useful). However, there 

is a general trend that after the Carbon Footprint Calculator, the Food Inc. Movie Screening was 

the next most useful event followed by the Scavenger Hunt. The Pledge Night event was the 

least useful in learning new ways to reduce personal waste (Table 15).    

It is evident in all three cases, the Carbon Footprint Calculator event was the most educational, 

while Pledge Night had the weakest educational component.  

 

Figure 42. Level of impact that the 2010 Eco-Olympics had on students‟ environmental beliefs 
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Figure 43. Evaluation of Eco-Olympics in terms of providing participations with enough 

information to result in behavior change in the areas of energy, waste, recycling, and water 

 

Table 13. Evaluation of how useful the 2010 Eco-Olympics events were in informing participants 

of new ways to reduce personal energy consumption. Ranking was determined based on the 

difference between the number of „useful‟ responses and the number of „not useful‟ responses. 

 Not Useful (1 &2) Useful (4&5)  Difference  

Carbon Footprint 17 43 +26 

Pledge Night 26 15 -11 

Food Inc.  20 23 +3 

Scavenger Hunt 27 25 -2 

 

Table 14. Evaluation of how useful the 2010 Eco-Olympics events were in informing participants 

of new ways to reduce personal water consumption. Ranking was determined based on the 

difference between the number of „useful‟ responses and the number of „not useful‟ responses. 

 Not Useful (1 &2) Useful (4&5)  Difference  

Carbon Footprint 18 35 +17 

Pledge Night 24 15 -9 

Food Inc.  20 12 -8 

Scavenger Hunt 24 17 -7 
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Table 15. Evaluation of how useful the 2010 Eco-Olympics events were in informing participants 

of new ways to reduce personal waste consumption. Ranking was determined based on the 

difference between the number of „useful‟ responses and the number of „not useful‟ responses.  

 Not Useful (1 &2) Useful (4&5)  Difference  

Carbon Footprint 14 37 +23 

Pledge Night 23 14 -9 

Food Inc.  18 15 -3 

Scavenger Hunt 22 18 -4 

Demographics 

34% of respondents were male while 66% were female. 89% of respondents indicated that they 

have lived in the United States for all or most of their lives. 53% of respondents identified with 

being White, 31% of respondents were Asian, 9% were African American, 6% were Hispanic, 

and 1% were Native Hawaiian or other Pacific Islander. 30% of respondents lived in the Wilson 

dorm, 22% were from Bassett, and 18% were from Aycock.  

Long Term Follow-Up Eco-Olympics Survey 

The purpose of this third survey was to determine if the 2010 Eco-Olympics event created 

sustained positive environmental behavior change among the Class of 2014. Since the questions 

asked in this survey were exactly the same as the questions asked in the first survey, the resulting 

data from each survey could be compared using t-tests to see if Eco-Olympics resulted in 

significant behavior change. For the t-tests, positive environmental behaviors/ opinions were 

given a value of 1 and negative environmental behaviors/opinions were given a value of 0. The 

means of the samples from the first and third surveys were compared and their significance was 

found based on an alpha value of 0.05. General behavioral trends could also be compared. This 

survey provided data on the educational effectiveness of the program.  

Evaluation of Student Opinions and Sustained Behavior Change  

Student Feelings Towards Campus Sustainability (Table 16) 

When asked again to indicate the degree to which they felt on-campus environmental 

sustainability should be a priority as a university wide goal, there was not a significant increase 
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in the number of positive responses (top, high, or medium priority) between the first and third 

survey.  

Students were asked to indicate the level to which they agreed with the statement that there 

should be a required undergraduate course on environmental sustainability, there was a 10% 

decrease in the number of positive responses (strongly agree, agree, or neither agree nor 

disagree) between the first and third survey. These results were significant at the 90% confidence 

interval.  

To determine if more students became aware of the Sustainable Duke organization after 

participating in Eco-Olympics, students were asked if they had heard of Sustainable Duke. There 

was not a significant increase in positive responses (Yes) between the first and third survey. In 

addition, those students who were familiar with the organization were asked how they heard 

about Sustainable Duke. Most students became aware of Sustainable Duke through on-campus 

advertising. Eco-Olympics was the second most popular method for learning about the 

organization, and emails from Sustainable Duke was the least most popular method (Figure 44).  

Table 16. Difference in positive opinions towards campus sustainability between the first survey 

and the third survey.  

Variable Percent Increase Percent Decrease Statistically 

Significant?  

Priority of On-Campus 

Sustainability 

 2% No 

Required Course on 

Sustainability 

 10% Yes at 90%CI 

Familiar with  Sustainable 

Duke 

2%  No 
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Figure 44. Effectiveness of Sustainable Duke‟s communication strategies among the Class of 2014  

 

Energy Consumption Behaviors (Table 17) 
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component. These results were statistically significant at the 95% confidence interval.  It is 

possible that there was such a large decrease in positive responses due to the time span of the 

question and the lifetime of a CFL. It is possible that since Eco-Olympics, students did not need 

to purchase a CFL, which would cause more students to choose the „rarely‟ or „never‟ frequency 

category in the third survey.  

Students were also questioned about their computer use behaviors. Since it takes less energy to 

start a computer that was in sleep mode versus one that was shut down, this behavior should be 

encouraged. Thus, students were asked to indicate how often they left their computers in standby 

or sleep while not in use. There was not a significant increase in positive responses (always, 

often, or sometimes) in the third survey from the first survey. A similar result was found when 

students were asked how often they leave their computer on overnight when not in use. There 

was a 9% decrease in positive responses (rarely or never) between the first and third survey. This 

finding, however, was statistically significant at the 90% confidence interval. These results 

suggest that Eco-Olympics did not have a strong educational component about how to reduce 

personal energy consumption for computers.  

Students were asked a final question pertaining to energy consumption, which inquired on 

average, how many times per month do students use the dryer at Duke. There was not a 

significant increase in positive responses (0-4) between the first and the third survey.  
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Table 17. Difference in positive energy behaviors between the first and the third survey.  

Variable Percent Increase Percent Decrease Statistically 

Significant?  

Leave Electronics Plugged 

In 

2.5%  No 

Turn Off Lights in 

Bathrooms 

 8% Yes at 95% CI  

Use of CFLs  18% Yes at 95% CI 

Leave Computers in Standby 

or Sleep 

3%  No 

Shut Down Computers 

Overnight 

 9% Yes at 90% CI 

Dryer Use 0.5%  No  

Water Consumption Behaviors (Table 18) 

Students were asked to indicate how often they shower per week at Duke. There was no change 

between the first and the third survey in the number of positive responses (0-8 times/wk). This 

finding could suggest that students shower routinely and frequency is not a variable that is easily 

changed. When asked on average, how often these showers last, there was a10% decrease in the 

number of positive responses (0-10 minutes) between the first and the third survey. Though this 

finding indicates that students increased their shower time after participating in Eco-Olympics, it 

also shows that educational efforts should be focused on reducing shower times instead of 

reducing number of showers. Also, this finding was statistically significant at the 90% 

confidence interval.  

As another measure of water consumption, students were asked how many loads of laundry they 

washed per month at Duke. There was not a significant increase in the number of positive 

responses (0-4 times/month) between the first and third survey.  
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Table 18. Difference in positive water behaviors between the first and third survey. 

Variable Percent Increase Percent Decrease Statistically 

Significant? 

Shower Frequency 0 (no change) 0 (no change) No 

Shower Length  10% Yes at 90% CI 

Laundry Washing 3%  No  

Campus Dining Behaviors (Table 19) 

Students were asked about their level of satisfaction with the availability of local food, organic, 

and Fair Trade Certified food options at Duke. For local food, there was not a significant 

increase in positive responses (satisfied). There was a similar finding for organic food. There was 

a 10% decrease in positive responses for Fair Trade Certified food options between the first and 

third survey. This result was statistically significant at the 90% confidence interval.  

For Fair Trade Certified food options, it is possible that the decrease in positive responses 

occurred after participating in Eco-Olympics. If students learned about these food options during 

Eco-Olympics, they may have gained an increased awareness and thus would be more 

dissatistified with their availability.  

Students were also asked to identify whether or not they were able to find local, organic, and Fair 

Trade Certified food options at Duke. Fair Trade Certified was identified as the hardest food 

option to locate on campus, followed by organic food.  Local food was identified as the easiest 

food option to locate on campus (Figure 45).   

Table 19.  Difference in positive opinions on campus food between the first and third survey.  

Variable Percent Increase Percent Decrease Statistically 

Significant? 

Local Food  5% No 

Organic 8%  No 

Fair Trade Certified  10% Yes at 90% CI 

 



90 

 

 

Figure 45. Number of students among the Class of 2014 that cannot find local food, organic, or Fair 

Trade Certified food options at Duke 

 

Waste/Recycling Behaviors (Table 20)  

Students were asked a matrix of questions regarding how often they recycle particular items at 

Duke. For recycling paper, cans, glass, plastic, ink cartridges, batteries, CFLs, and electronics 

there was not a significant increase in the number of positive responses (always, often, or 

sometimes) between the first and the third survey.  

There was, however, a 6.5% decrease in the number of positive responses between the first and 

the third survey for cardboard, and this result was statistically significant at the 90% confidence 

level.   

To see if students learned where to recycle particular items, they were asked to indicate whether 

or not they were able to locate the appropriate places to recycle these items. Battery recycling 

facilities were found to be the hardest to locate (Figure 46).  Batteries were then followed by ink 

cartridges, CFLs, and electronics.  
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Students were also asked to indicate how often they purchase disposable plastic water bottles. 

Results did not indicate a significant increase in positive responses (rarely or never) between the 

first and the third survey. 

Table 20. Difference in positive recycling behaviors between the first and third survey 

Item Percent Increase Percent Decrease Statistically 

Significant?  

Paper  3% No 

Cans  2% No 

Glass  1% No 

Plastic  1.5% No 

Cardboard  6.5% Yes at 90% CI 

Ink Cartridges  0.5% No 

Batteries  1% No 

CFLs 2%  No 

Electronics 0.5%  No 

Plastic Bottles 3%  No 

 

 

Figure 46. Number of students who cannot find the appropriate recycling facilities for particular 

items at Duke University 
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Printing Behaviors (Table 21)  

Students were asked to indicate on average, how many pages they print per week. There was an 

11.5% decrease in the number of positive responses (0-20 pages/wk) between the first and the 

third survey. This finding is significant at the 95% confidence interval. Since this result could 

have occurred because students took different classes in the fall than in the spring, students were 

asked if they attempted to reduce their printing after participating in Eco-Olympics. Fifty-seven 

percent of respondents said that they did not attempt to reduce their printing, while 38% claimed 

they did and 5% said they did not know. These results indicate that Eco-Olympics was not 

successful in educating students about the importance of reducing their use of paper through 

printing.  

Table 21. Difference in positive printing behaviors between the first and third survey.  

Variable Percent Increased Percent Decreased Statistically 

Significant? 

Pages Printed/ Wk  11.5% Yes at 95% CI  

Student Carbon Footprint Insights  

In order to understand how students perceive their personal carbon footprint and thus identify 

which areas they feel they need the most help in improving, students were asked which area they 

felt contributes the most to their personal carbon footprint. 44% of respondents identified energy 

as the largest contributor to their personal carbon footprint. 22% of students said transportation 

followed by 18% of respondents who claimed waste to be their greatest contributor. Diet and 

consumption were not a great concern for students as only 10% and 6% of students, respectively, 

considered these areas to be the greatest contributors to their personal carbon footprint (Figure 

47).   

Students were also asked to suggest realistic ways for a college student reduce his carbon 

footprint and environmental impact. 45% of students suggested an answer in the energy category 

(Figure 48). Several of these suggestions were to remember to turn off lights when they leave 

their rooms as well as common areas. In addition, students felt they could lessen their 

environmental impact by opening shades and using natural light during the day. Other common 
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suggestions were to use power strips, to unplug electronics when not in use, and reduce the 

amount of hair dryer and hair straightener usage. 19% of respondents suggested actions in the 

waste/ recycling category (Figure 60). Many students reported that they need to reduce the 

amount of food waste they produce by taking only the amount of food that they can eat.  

16% of respondents felt they could realistically make improvements in the transportation area 

(Figure 60). Students suggested that they could carpool more and take advantage of Zipcars to 

commute off campus. In addition, many students admitted they could reduce the amount of 

flying they do over breaks as well as use the Triangle Transit bus system instead of driving. 8% 

of students felt that they could reduce their carbon footprint by adjusting their diets (Figure 60). 

Students thought they could dedicate one day a week to being a „meatless‟ day. Other student felt 

that they could become vegetarians altogether.  

7% of students suggested an answer in the consumption category (Figure 60). Some students said 

they could increase the number of recyclable products they purchase. Another common answer 

was to stop using to-go and disposable containers when eating at different on-campus 

restaurants. Finally, 5% of respondents felt they could improve in the water use category (Figure 

60). Most answers regarding water use were to reduce the length of showers.  

 

Figure 47. Percent of student responses for the categories that contributed the most to their personal 

carbon footprint 
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Figure 48. Percent of student responses for behavior improvements in particular environmental 

impact categories 

Demographics 

Again, the majority of respondents were female at 63%. 37% were male. 89% of students were 

from the United States, and 59% were white. 27% identified with being Asian, 8% were 

Hispanic, and 5% were African American. 1% said they were Native Hawaiian or other Pacific 

Islander.19% of respondents lived in Wilson, 18% were from Alspaugh, and 16% were from 

Pegram.  

KEY CONCLUSIONS 

Duke University Campus Sustainability  

Duke University‟s campus sustainability initiatives were not factors considered in the Class of 

2014s‟ decision to come to Duke. Also, students do not want Duke to initiate a mandatory 

undergraduate class on environmental sustainability, although students feel that campus 

sustainability should be a high priority for the university. About half of the survey respondents 

were familiar with Sustainable Duke (mostly through on-campus advertising), though the 

majority of them did not participate in the September Sustainable Duke challenge because they 

were never informed about it.  
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Duke needs to provide more facilities for composting, as many students want to choose 

biodegradable options but feel like they do not have a place to dispose of them. Students also 

want Duke to encourage professors to use textbooks that are also available online and to allow 

students to submit assignments online. If students are asked specifically to hand an assignment in 

on paper, professors should encourage the assignment to be printed double sided.  

The October 2010 Eco-Olympics 

Communication and Participation 

Almost all students surveyed were aware of Eco-Olympics, and most students heard about the 

program in early October. Since this is when Eco-Olympics begins, a stronger advertising effort 

should begin in September or even during freshman orientation. Environmental Alliance should 

continue using flyers and posters as well as Dorm House Councils to advertise Eco-Olympics as 

these were the most successful communication strategies for the 2010 Eco-Olympics. All other 

communication strategies did not prove useful for advertising Eco-Olympics in general.  

For communicating particular Eco-Olympics events, Environmental Alliance should continue 

using flyers/posters and utilizing Dorm House Councils as these were again the most successful 

communication strategy. However, other modes of communication like online modes such as 

Facebook and the Eco-Olympics Calendar proved to be useful as well. Thus, it is worthwhile for 

Environmental Alliance to continue putting time and effort into these other strategies.  

The majority of the Class of 2014 was at least somewhat active in the 2010 Eco-Olympics 

program. Prizes were an effective incentive to increase participation, particularly the money for 

the Dorm House Council. Individual prizes were not effective in increasing participation. If 

people did not participate in Eco-Olympics events, it was because of time constraints or not 

hearing about the event. Students were most satisfied with the Carbon Footprint Calculator event 

and the Scavenger Hunt. However, many students expressed concern with the organization of the 

program and felt that the scoring system needed to be improved and be more transparent.  
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Changes in Sustainability Beliefs 

The Class of 2014 came to Duke feeling concerned about the current state of the environment. 

Most felt that they had a personal responsibility to recycle whenever possible, reduce their 

carbon footprint, and reduce the amount of water they used. However, students did not agree that 

their individual actions had an influence on Duke‟s environmental impact. After participating in 

Eco-Olympics, students agreed that the program had a positive educational impact that changed 

their beliefs towards their environmental behaviors. Most importantly, students agreed that Eco-

Olympics at least somewhat impacted their belief that their individual actions do influence 

Duke‟s environmental impact.  

Sustained Behavior Change  

Energy 

Students identified energy as the area that they felt contributed the most to their carbon footprint 

and was their biggest challenge for reducing their footprint. However, in general, the Class of 

2014 came to Duke demonstrating positive environmental behaviors in energy consumption. The 

majority of students were already turning off lights in unoccupied rooms, putting their computers 

in standby, and using the dryer about once a week. The area where students needed to improve 

was in unplugging electronics when they were not in use. The majority of students always or 

often kept their electronics plugged in at all times. In addition, students need more education in 

thermostat control, as 21% of students kept their thermostat between 72-75 degrees in September 

2010. Encouragement in doing laundry less and thus using the dryer less would be beneficial as 

well.  

Students felt that Eco-Olympics had a strong educational component geared towards energy 

reduction education. They felt that the Carbon Footprint Calculator was the most useful for 

learning about how to reduce their personal energy use and that Pledge Night was the least 

useful. After Eco-Olympics, there was a general trend suggesting that the event was successful in 

causing sustained behavior change. There was an increase in the number of students who 

unplugged electronics when not in use, left their computers in standby instead of shutting them 

down, and used the dryer once a week or less, though these results were not significant. 
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Transportation 

Students identified transportation as the second greatest contributor to their personal carbon 

footprint, but their smallest challenge in reducing their environmental impact. However, for both 

on-campus and off-campus commuting, the most common means of transportation was walking 

and using a bus. As all freshman live on East Campus, which contains all necessities for campus 

living such as a dining hall, library, classrooms, a gym, and dorms, students can easily walk to 

reach their destination. If they must travel to other parts of Duke, such as West Campus, Duke 

has a convenient bus system that stops at East Campus. Though most students walk or take a bus 

to get off campus, some use taxis. Carpooling as well as the use of Zipcars must be encouraged.  

As a result of students‟ commute limitations, Eco-Olympics did not focus on educating students 

about how to reduce their transportation impact. Students identified transportation as the second 

largest contributor to their carbon footprint because of air travel. Students must be educated 

about other transportation options as well as carbon offsets to influence their transportation 

impacts.  

Water  

Students identified water as the second biggest challenge for reducing their environmental 

impact. The majority of students from the Class of 2014 came to Duke practicing positive 

environmental behaviors in water consumption. The majority of students showered about once a 

day, between 5-10 minutes. In addition, similar to dryer use, the majority of students washed 

their clothes about once a week. Again, students may benefit from encouragement about doing 

laundry less.  

Overall, students felt that Eco-Olympics was not effective in providing a valuable education 

about how to reduce personal water use. Out of all the events, students identified the Carbon 

Footprint Calculator as the event that had the most information about water use, while Pledge 

Night was the least useful in learning new ways to reduce their water impact. There was no 

change in shower frequency, which indicates that this is habitual routine for most students that 

may be hard to adjust. There was, however, an increase in the number of students who washed 

their laundry less, though this finding was not significant.  
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Campus Dining 

Students identified campus dining as their fourth greatest challenge in reducing their 

environmental impact. Campus dining was not evaluated based on student behavior in 

consumption of particular types of food. Instead, students were asked to indicate how satisfied 

they were with the availability of particular food types. Students identified their diet as the fourth 

largest area they felt contributed to their carbon footprint. In general, prior to Eco-Olympics, 

students were satisfied with the availability of local, organic, and Fair Trade Certified food 

options at Duke. They were most satisfied with the availability of local food and felt that Fair 

Trade was hardest to find on campus. Eco-Olympics held the Food Inc. event to convey the 

environmental impacts of one‟s diet, which was identified as the second most useful event during 

Eco-Olympics in terms of educational value.  

After Eco-Olympics, there was a general trend of an increase in dissatisfaction with the 

availability of these food options, though not significant. It is possible that students were 

satisfied with the food options before Eco-Olympics because they were not looking for these 

options. Perhaps participating in Eco-Olympics increased their awareness of these options and 

students were then dissatisfied with the availability of these options after Eco-Olympics.  

Waste/Recycling 

Students identified waste as the third greatest contributor to their personal carbon footprint and 

their third biggest challenge in reducing their environmental impact. In general, the majority of 

students exhibited positive environmental behaviors around recycling and waste reduction 

coming in to Duke. Students did not frequently purchase disposable water bottles.  The items that 

students most commonly recycled included paper, cans, glass, plastic, and cardboard.  The items 

that students rarely or never recycled were batteries, CFLs, ink cartridges, and electronics. The 

largest barriers to recycling for the Class of 2014 were convenience, finding the appropriate 

recycling facilities for particular items, and a general lack of knowledge about what materials 

can be recycled. There was also a clear lack of knowledge about composting and biodegradable 

materials. From the results, one can infer that recycling on campus will increase by making 

recycling bins for common items more available to students and providing information to 

students about locations where less common items can be recycled on campus.  
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In general, students felt that Eco-Olympics had a fairly strong educational component about 

recycling, but lacked a strong education component about personal waste reduction. The Carbon 

Footprint Calculator was the most useful event for learning how to reduce personal waste, while 

the Pledge Night was the least effective event. Unfortunately, at the end of Eco-Olympics, 

students still felt like they were still unaware of what materials can be recycled and the locations 

of recycling areas for batteries, CFLs, ink cartridges, and electronics.  

Printing 

The majority of students preferred to read their coursework on paper. The Class of 2014 

exhibited positive environmental behaviors in printing before Eco-Olympics. Over half of the 

respondents printed 20 pages or less per week. In addition, the majority of students used 

university e-print and printed double sided.  

Eco-Olympics was not successful in reducing the amount of pages that students printed. In fact, 

after Eco-Olympics, there was a trend that printing actually increased. Though this could have 

occurred due to students taking different classes with different reading requirements, students 

admitted that they did not make an effort to reduce the amount they printed after participating in 

Eco-Olympics.  

General Comments About Results  

The majority of the results of the sustained behavior change t-tests suggested that students did 

not increase positive environmental behaviors after participating in Eco-Olympics. There are 

many variables that could have influenced these results, which would not capture true 

environmental behavior change. In the long term follow-up survey, questions were phrased 

“Since Eco-Olympics, how often…” It is possible that student behavior during the four months 

after Eco-Olympics, which included Winter Break, was different than students‟ behavior in their 

first month of school. Therefore, to really assess whether or not Eco-Olympics was effected and 

cause sustained behavior change, there should have been follow-up questions for each behavior 

category asking if students deliberately tried to reduce a negative environmental behavior after 

participating in Eco-Olympics. Further survey research on Eco-Olympics should include these 

direct questions. 
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RECCOMENDATIONS 

The Eco-Olympics program is an important event at Duke University that provides students with 

relevant information and produces positive environmental behavior change. However, based on 

this report‟s findings, several recommendations can be made for not only improving the event 

itself, but also improving sustainability on campus. The following recommendations are intended 

for Duke University, Sustainable Duke, and Environmental Alliance to work together to provide 

students with more information and opportunities to lessen their environmental impact.  

Duke University  

Duke should look in to areas on campus where potential composting facilities can be built. 

Currently, there is one outside of the Levine Research Science Center, but this building serves 

the graduate school community and is not convenient for most of Duke‟s students. Therefore, 

Duke should consider convenience and see if it is reasonable for composting facilities to be built 

for every dorm or group of dorms. Or, if this issue is determined to be more of a dorm initiative, 

Duke should identify a group such as facilities or Sustainable Duke that individual dorms can 

connect with to develop and manage a compost facility.  

Duke should provide an incentive for professors to run their classes as paperless as possible. 

Perhaps Duke could add a category on the class evaluations sheet to indicate how sustainable the 

class is by asking students to report on the average amount of printing for class readings that was 

necessary and whether or not assignments could be turned in online. Though this will most likely 

not influence whether or not a student will take a class, it may help the university monitor where 

improvements can be made on the individual class level. Similarly, perhaps Duke could give out 

an award or other recognition through Sustainable Duke for the class and professor that makes 

the most effort to reduce its paper usage. In addition, Duke should look in to developing a 

textbook database where many of the common books for basic classes could be available online. 

Or, Duke could suggest that students use an online textbook source like CourseSmart.com. 

Similarly, Duke could develop a textbook rental program to limit the amount of additional 

textbooks purchased every year.  
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Sustainable Duke 

There is a clear barrier to communication between Sustainable Duke and the freshman class. 

About half of the survey respondents were not aware of Sustainable Duke and many students 

claimed that they did not participate in the September 2010 Challenge because they were never 

aware of it. Sustainable Duke should address this issue and make sure that all students are being 

emailed every month. In addition, Sustainable Duke should increase their advertising through 

signage in dorms and by advertising their monthly challenges in The Chronicle student 

newspaper. For freshman, it is important that Sustainable Duke reach out to students before the 

school year begins. It could hold events during freshman orientation to speak to students about 

campus sustainability initiatives, provide literature on how a college student could reduce their 

environmental impact, and introduce the Eco-Olympics event. Literature could be included in a 

student‟s welcome packet or in their dorm rooms before students move in.  

Student Eco-Reps could hold monthly dorm meetings, which could be sponsored by Sustainable 

Duke, where students have discussions about campus sustainability and express concerns. 

Sustainable Duke representatives could also have promotional events such as handing out CFLs 

with appropriate literature to freshman in areas like the Marketplace. Eco-Olympics proved to be 

a successful means through which students became familiar with Sustainable Duke. Sustainable 

Duke should continue to partner with Environmental Alliance for this event. Perhaps a 

representative from Sustainable Duke could act as a speaker for an Eco-Olympics event to 

educate students about Duke initiatives like the Climate Action Plan and discuss students groups 

associated with sustainability that they could get involved in.  

Environmental Alliance  

Survey respondents were asked to provide recommendations on how to improve Eco-Olympics 

program for future years. Responses fell into four general categories: events, incentives, scoring 

system, and publicity.  

Events 

In general, respondents felt that there should be more events offered throughout Eco-Olympics. 

Several students suggested making Eco-Olympics into a yearlong competition or offering two 
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events per week to allow for ample opportunities to participate. Since the majority of students 

who did not participate in the events said that they did not have the time, by increasing the 

number of events, the level of participation may increase.  

In terms of particular events to include next year, students wanted to learn more about 

composting. They also want to see Eco-Olympics have more informative speakers and have the 

garbology event occur more than once. Respondents felt that there needs to be a stronger, clearer 

educational component to each event. In addition, several students indicated that next year‟s 

events must provide newer information. They felt that the information presented in the 2010 

Eco-Olympics was repetitive and „old news.‟  

Incentives 

It was clear that incentives played a large role in encouraging participation in the 2010 Eco-

Olympics program. However, students felt that more money should be offered to the dorms as an 

incentive, and if the program is changed into a yearlong program, then prizes should be given 

each month. In addition, some students suggested connecting prize money to the amount of 

energy saved by each dorm. This way, there would be a greater incentive to change actual 

behaviors rather than just attending events.  

Scoring System 

Students felt that Environmental Alliance must improve its communication about how points are 

weighted in the scoring system.  Respondents claimed that they were not aware of how heavily 

weighted the Scavenger Hunt was and felt it was unfair that they did not know this information 

in advance. Most importantly¸ as reflected in the incentive insights, students felt the scoring 

system should be adjusted to reward actual behavior changes more heavily than participation in 

events. Students felt there should be a balance between rewarding people for attending 

educational events and rewarding students for implementing their new knowledge, with more 

emphasis on the later. Without both, students felt like Eco-Olympics would not be a truly 

effective program.  
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Publicity 

Respondents felt that Environmental Alliance should work on advertising the Eco-Olympics 

events and that more advertising should occur in September. Several students indicated that they 

did not learn about Eco-Olympics until the end of October and would have liked to participate 

throughout the whole month. In addition, students felt that the explanations of the events were 

very vague and in the future, advertising should clearly state how students can participate, how 

they will benefit from participating, and what the events will include.  

Updating Current Events 

In terms of events, the Carbon Calculator should definitely be kept and perhaps offered more 

than once during Eco-Olympics or offered in different locations across campus. Since students 

felt it was the most educational event, it is important to try to reach as many students as possible. 

If organizing and providing the resources for Pledge Night are very time and resource intensive, 

then the event should be stopped since students identified it as the least educational event. Or 

instead of being an educational event, it could be used as an event for reflecting on Eco-

Olympics and students can pledge to do something new that they learned during the program.  

The students also enjoyed the scavenger hunt, but it could be updated to familiarize students with 

other services at Duke. For example, the scavenger hunt could include finding the locations to 

get ZipCars or the Duke Bike Rental area. Environmental Alliance could also offer prizes that 

are meaningful for reducing student environmental impact. These prizes could include reusable 

to-go containers or power strips. Though these prizes may not act as incentives for participation, 

they would be contributing to the overall goal of Eco-Olympics.  

Creating New Events  

Partnering with the Nicholas School 

Environmental Alliance should reach out to the Nicholas School for more events to offer during 

Eco-Olympics. The Nicholas School of the Environment at Duke University sponsors guest 

lecturers every week. There are also documentary showings, workshops, panels, and there are 

several students groups that have activities. All of this information is relayed to the Nicholas 

School students through a weekly email called the NicDig, which is run by the student council. 
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Environmental Alliance should ask to be included on this email so freshmen have more events to 

go to and a greater opportunity to earn points.  In addition, Environmental Alliance should offer 

another chance to earn points through participating in whatever the Sustainable Duke challenge 

was for the month during Eco-Olympics. 

Energy  

Since students had a hard time unplugging electronics that were not in use, Environmental 

Alliance could do random dorm checks by picking a few rooms and deducting points for each 

electronic plugged in that was not being used. Since the checks would be random, it might 

encourage students to demonstrate positive energy behaviors more often.  

Recycling  

Since students were still confused about where to recycle uncommon items like CFLs, batteries, 

and ink cartridges on campus, Environmental Alliance should create a campus map specifying 

locations on campus where students can recycle these items. For example, there is a location to 

recycle batteries in the Bryan Center. Battery locations could be one particular color and in the 

legend, what materials for each category that can be recycled could be specified. For batteries, 

the specific type of batteries that can be recycled at that location should be printed on the map. In 

addition, electronics, like cell phones, and ink cartridges can be recycled in the Levine Research 

Science Center. This map could be given out by the Environmental Alliance during dorm 

storming in the beginning of Eco-Olympics. Or, it could be given out during orientation on 

behalf of Environmental Alliance. It should also be available online for the rest of the Duke 

community.  

Water 

Since students were dissatisfied with the educational impact of Eco-Olympics around water and 

since it is difficult to have a behavioral event around water, Environmental Alliance needs to be 

creative in the way it conveys information about water consumption. Environmental Alliance 

could look into a Water Footprint Calculator event similar to the Carbon Footprint Calculator 

event. The organization can use online calculators such as the Water Footprint Calculator 

available through National Geographic (“Water Footprint Calculator” 2011). It allows students to 
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understand that there is more to water consumption than showering, as it identifies other lifestyle 

areas that are water intensive, especially diet. In addition, since it is difficult to track behaviors 

associated with water use, Environmental Alliance could provide timers for students who are 

interested in learning how often they shower. Though they would not be scored, it is important 

that students are actually aware of how long they shower and could challenge themselves to 

reduce their shower length if they wanted to.    

Food and Diet 

There is also a clear opportunity for education about diet. Students identified their diet as their 

fourth largest contributor to their carbon footprint. However, in reality, it is probably their largest 

or second largest. Environmental Alliance could perhaps put together a workshop event for 

students to come to learn more about their diet footprint and how to reduce it. This event could 

include information on where Duke sources its food as well as information about the most 

sustainable restaurants in Durham (“Green Plus” 2011) and where/when students can get local 

food at farmers markets (“Durham Farmers Market” 2011). The workshop could also be included 

in a trivia night event, where students enter as dorm teams and are asked environmental behavior 

questions like “Approximately how much water is used in the production of a hamburger?” 

Students are likely to guess incorrectly and so this event will be educational and relevant to a 

college student‟s life. Students could also earn points for volunteering time at one of the Duke 

community gardens. 

Transportation 

Since students have a large environmental footprint due to air travel, Environmental Alliance 

could provide students with a source that calculates their carbon footprint for a particular flight. 

There are sources that provides options to calculate carbon footprints for car trips and bus and 

rail trips (“Carbon Footprint” 2011). This way, students could compare different traveling 

options to reduce their traveling footprint. Also, Environmental Alliance could create a carpool 

website for students to use to arrange trips to the grocery store, mall, or other off campus 

locations. The site could have a separate structure to the carpool page on the Nikipedia website, 

the Nicholas School‟s student website (“Carpools and Lodgings” 2011).  
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Communication and Participation 

In terms of communication, Environmental Alliance must begin a stronger advertising campaign 

during September. Since most students were not aware of the program until the beginning of 

October when Eco-Olympics already began, Environmental Alliance should make an effort to 

advertise either during orientation or in September. In fact, Environmental Alliance could have a 

mini Eco-Olympics during orientation focusing on one event such as Garbology to introduce the 

competition.  

Money should no longer be invested in as many individual prizes as there were in previous years 

of Eco-Olympics. They do not influence participation as much as dorm prizes do, so money 

should be transferred from individual prizes to more dorm prizes. Individual prizes should be 

things that can help a student reduce their environmental impact like power strips or reusable 

water bottles/ food containers as mentioned before. Perhaps Environmental Alliance could even 

give out a month bus pass or Duke Bike rental.  

In order to increase participation, students will have to be given more opportunities to 

participate. Thus, there will need to be more events or the length of the competition will need to 

be increased. Students are genuinely interested in learning and participating. They see the value 

of Eco-Olympics and want to participate, although they are subject to time constraints.  

Eco-Olympics is an important part of Duke‟s sustainability initiatives. It educates students, 

results in positive environmental behavior changes, and with these recommendations, can engage 

more students and work towards continuing to reduce Duke‟s environmental impact. 
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SECTION 3:  QUANTITATIVE EVALUATION OF THE ECO-OLYMPICS 

PROGRAM 
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PURPOSE 

The goal of this section is to quantitatively evaluate the effectiveness of the Eco-Olympics 

program. To compliment the qualitative analysis done in section 2, this section will look at 

electricity consumption of student dorms during Eco-Olympics. This way, the success of the 

energy reduction behavioral event during Eco-Olympics can be evaluated.  

This analysis only focuses on electricity consumption because “energy” was a consistent area of 

the Eco-Olympics campaign since its inception and Duke University‟s utilities management 

keeps the records of energy consumption of all student dorms. In addition, waste and recycling 

data is hard to quantify and Duke‟s waste management does not keep a separate record for 

freshman dorms. There is also not a reliable data source for water consumption.  

This analysis attempts to answer three questions regarding dorm energy use: 

(1) Is dorm electricity use on East Campus smaller during Eco-Olympics compared to non 

Eco-Olympics months? 

(2)  Is dorm electricity use on East Campus smaller than dorm electricity use on West 

Campus during Eco-Olympics? 

(3)  Is there a sustained effect in reducing electricity use on East Campus during the Spring 

semester months? 

METHODS AND PROCEDURES 

Electricity data 

With help from Sustainable Duke, historical monthly electricity consumption data for East 

Campus and West Campus dorms dating back to the 2001-2002 academic year (university 

FY2002) were obtained. This data reaches back to one year prior to the inception of the Eco-

Olympics program.  
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Electricity data had to be converted to per capita data so that student‟s personal energy 

consumption behavior could be understood. Thus, yearly numbers of students residing in each 

residence hall on East and West Campus was obtained from the university housing department.  

The residence halls covered included: 

East campus: Alspaugh, Aycock, Bassett, Bell Tower (with A/C), Epworth, Gilbert Addoms, 

Giles,, Jarvis, Pegram, Randolph/Blackwell (combined metered, together with East Campus 

chillers), Southgate and Wilson 

West campus: Craven, Crowell, Edens (including 1, 2 and Decker and Mitchell, with A/C and 

elevator), Few (with A/C and elevator), Keohane (A/C and elevator), Kilgo (A/C and elevator) 

and Wannamaker (A/C). 

 

 

Figure 49. East campus dorms 
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Figure 50. West campus dorms 

Some of the residence halls have a built in air conditioning system (A/C) and/or elevators. Those 

facilities consume vast amounts of electricity, so a method was developed to exclude this impact, 

which will be discussed in the following sections 

Eco-Olympics data 

Data from the 2007, 2008, and 2010 Eco-Olympics records were collected from Environmental 

Alliance. The Eco-Olympics website also provides additional information including participation 

ratios, periods of Eco-Olympics, etc. (“Eco-Olympics” 2006).  

Start and end dates of Eco-Olympics were gathered from various sources, though the exact date 

of the first Eco-Olympics in 2002 could not be found. According to a presentation given by 

Sustainable Duke at James Madison University in 2006, Eco-Olympics was officially recognized 

to start in 2003 (McDaniel, 2006). However, after consultation with members from 

Environmental Alliance, it was discovered that the 2002 Eco-Olympics was not organized in the 

same format as it is today, and that it actually was held in October (Table 22).  
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Table 22. Eco-Olympics dates from 2002-2010 

Year Academic year Month 

2002 2003 October 

2003 2004 November 

2004 2005 October 

2005 2006 November 

2006 2007 November 

2007 2008 October 

2008 2009 October 

2009 2010 October 

2010 2011 October 

Baseline situation 

Electricity consumption from the 2001-2002 academic year (university FY2002) was the earliest 

energy data found, and this is the last year before the first Eco-Olympics, which took place in 

October of 2002. Thus, electricity consumption of FY2002 was used as the baseline situation for 

Duke students‟ personal energy consumption. The following years‟ electricity consumption was 

compared to this baseline situation to demonstrate the impact of Eco-Olympics on students‟ 

energy consumption behavior. 

The impact of temperature variance on electricity consumption 

Temperature is another factor that affects electricity consumption. The climate in Durham, NC is 

seasonal volatile. The summer season requires a tremendous amount of energy to keep the indoor 

temperature at a comfortable level. The severe winter season usually breaks freezing point, and 

more importantly, most houses in Durham rely on electric powered air conditioners to heat the 

house, which consumes a large amount of electricity. 

 

Duke University Residence Life and Housing Service provided detailed information about how 

the heating and cooling system works on both East Campus and West Campus. The majority of 

the selected student dorms in this analysis are heated by steam radiators which are powered by 

university boilers. Each radiator has a hand valve that allows available steam to heat the radiator 
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when the valve is in the open position and prevents steam from entering the radiator when the 

valve is in the closed position. A centralized energy management system takes control of the 

availability of steam according to the outdoor temperatures and indoor demanding temperatures.  

Other buildings on East Campus are heated by hot water systems. The hot water is heated in 

university boilers which burns coal and natural gas to a predetermined level and is circulated 

throughout the buildings to the individual heating units. Therefore, all student dorms do not 

require electricity for heating. 

Edens, Few, Kilgo, Wannamaker, Keohane, Bell Tower, Blackwell, and Randolph are air-

conditioned. In these dorms, a centralized air conditioning system automatically controls the 

flow and volume of steam or chilled air for heating or cooling. The steam comes from university 

boilers. Water that used to cool the dorms is chilled at either the East or West Campus chilled 

water station. Students in residence halls on East Campus without a cooling system usually use 

fans to allow for indoor ventilation.  

Overall, the heating and cooling systems in all East and West campus residence halls do not use 

electricity as their primary energy source. In addition, student utility bills are not affected by 

fluctuating temperatures. 

Other amenities 

Other amenities provided by university housing services include laundry rooms, cable TV, public 

elevators, and public kitchens. The original electricity consumption data obtained in this analysis 

are aggregated numbers, which combine consumption within rooms and public areas. However, 

those additional amenities will most likely not create bias during the analysis, so no attempt was 

made to exclude the impact of those facilities. 

Vacation data 

It was difficult to get further information about how many students stay in dorms during a 

specific period of time during a semester, especially for vacation. To better evaluate the real 

effect of Eco-Olympics, only data from months with four weeks course load (including exams) 

will be used. 
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For the Fall semester, September, October, and November are considered. August typically has 

two weeks of orientation and one week of classes, and December has two weeks of classes and 

one week of exams. For the Spring term, February and April are considered but January (3 

weeks), March (2.5 weeks), and May (2 weeks) are not. Student numbers during the summer 

semester are also hard to estimate, and in most cases, only a small portion of students stay on 

campus, so June and July were not analyzed.    

Overall, 3 months in the Fall semester from September to November and 2 months in the Spring 

semester, February and April, were used to represent a whole academic year. 

Choosing appropriate residence halls for cross comparison 

In order to examine the real and accurate effect of Eco-Olympcis on the students‟ energy 

consumption behavior, appropriate residence halls were chosen. Standards of selecting residence 

halls included: 

1) Selected residence halls should serve as student dorms before the Fall of 2001.  

2) Selected dorms should be individually metered since 2001. 

3)  No significant inconsistence in electricity consumption data for unobserved reasons. 

4) No significant change in building construction or facilities.   

For East Campus, Bell Tower started to serve as a residence hall in 2006, and it is the only dorm 

equipped with air conditioning and an elevator. Thus, it was not included in the aggregate 

analysis. 

Dorm electricity data for Alspaugh, Gibert Addoms, and Pegram showed dramatic inconsistency. 

It is possible that the university utilities may have separately metered these dorms in the past and 

started to use one meter for whole dorm at some point after the inception of Eco-Olympics. 

These dorms were not included in the aggregate analysis in order to exclude the external factors 

that may affect the analysis results. In addition, Randolph/Blackwell was metered together with 
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the East Campus chiller. Typically, the chiller consumes a tremendous amount of energy and so 

combined metered results cannot be used in this analysis. 

Keohane is the newest residence hall on West Campus, which will not be included in the 

aggregate analysis since it only started to consume electricity in the 2006-2007 academic year. In 

addition, Few‟s meter was adjusted to include HVAC and public region lighting in the 2008-

2009 academic year. To avoid errors, Few quad will also not be included in the analysis (Table 

23) 

Table 23. Selected residence halls 

  AC Elevator Campus 

Aycock N N East 

Bassett N N East 

Brown N N East 

Epworth N N East 

Giles N N East 

Jarvis N N East 

Southgate N N East 

Wilson N N East 

Craven N N West 

Crowell N N West 

Edens Y Y West 

Kilgo Y Y West 

Wannamaker Y N West 

FINDINGS 

Is dorm electricity use on East Campus smaller during Eco-Olympics compared to 

non Eco-Olympics months? 

Approach:  

With the purpose of examining the immediate effect of Eco-Olympics, Fall semester electricity 

consumption data from selected East Campus residence halls were grouped into “Eco-Olympics 

months” and “Non-Eco-Olympics months”. Using the residence halls electricity consumption 
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and student numbers, a weighted average personal electricity monthly consumption was 

determined. This approach will directly examine whether the implementation of Eco-Olympics 

helped to decrease students‟ personal electricity consumption during the competition period.  

FY2002 was the baseline situation when Eco-Olympics was not introduced to Duke freshman 

class. 

 

Figure 51. The effectiveness of Eco-Olympics 

 

In this analysis, it is assumed that all incoming freshman classes from 2001 to 2010 received a 

similar level of environmental education before attending Duke. Therefore, they have similar 

energy consumption behaviors.  

Non-Eco-Olympics monthly electricity consumption steadily dropped from 335kWh in FY2002 

to 295kWh in FY2005, but surged back to a 330kWh level and gradually dropped below 

200kWh (Figure 51). The results of Non-Eco-Olympics monthly electricity consumption \ 

indicate the background energy consumption behavior of incoming classes. There are two main 
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drivers behind this trend. One is the increasing use of personal electronics, such as the iPod, 

laptop, Smartphones, etc.. The other driver is the growing energy efficiency of those personal 

electronics and home appliances. The first driver outplayed energy efficiency in first few years 

and became minor factor later on. In addition, it is possible that a large scale retrofit of building 

energy efficiency may have occurred since 2001, and it may be the major reason for the decline 

in electricity consumption after FY 2006. 

The difference between Eco-Olympics months and Non Eco-Olympics is the immediate effect of 

the program. Starting in FY2003, it seems as though Environmental Alliance struggled through 

the first three years of Eco-Olympics. A minute effect was achieved in the initial year, and a 

positive 5 kWh savings was posted. However, in FY2005, the electricity meter reading during 

the program actually exceeded the rest of Fall semester. Since FY2006, significant electricity 

savings were observed during the program period. A record-breaking 40% electricity savings, 

which was 125kWh in absolute value, was achieved in FY2008. However, since then, these 

aggressive energy savings met considerable setbacks (Figure 51). 

It was not possible to obtain participation rates for Eco-Olympics program in every year. For the 

first few Eco-Olympics years, it is possible that the organizers lacked experience, since Duke 

was among the first few universities to conduct such a program, and records were not kept. 

However, after the first few years, organizers clearly learned how to incentivize students to 

participate, how to communicate the program to the student body, and how to design an effective 

“competition”. As a result of these efforts put in by Environmental Alliance, Eco-Olympics 

gradually gained attention from students, and the effectiveness increased as more students 

participated. 

Several factors could have caused the resurge of electricity consumption since FY2008. First, the 

program incentives have not changed drastically since the inception of Eco-Olympics. This 

method might lead to a “tragedy of public goods” dilemma when a small number of students who 

are not interested in the competition might lead to a collective failure in the program. Second, 

2006-2008 were widely regarded as the prime period of environmental education. Obama talked 

about energy efficiency and climate change during his presidential campaign, and society was 

proactively considering various ways to save energy and protect the environment. Finally, the 
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increased use of emerging personal electronics might have elevated the electricity consumption 

level. For example, Smartphones consume more energy than the tradition cell phone.  

In conclusion, Eco-Olympics has proved to be effective when comparing Eco-Olympics 

electricity data to Non-Eco-Olympics months electricity data on East Campus. The immediate 

effect was significant and once reached a 40% savings. Major limitations of the Eco-Olympics 

program include how to design the incentive mechanism in order to get more students actively 

involved in this program. 

Is dorm electricity use on East Campus smaller than dorm electricity use on West Campus during Eco-

Olympics? 

Approach: 

In order to compare West Campus residence halls electricity consumption to East Campus, the 

same approach was adapted from question 1. By comparing Eco-Olympics months to Non-Eco-

Olympics months for West Campuis, the difference between the West Campus “control group” 

and the East Campus “experiment group” was determined. 
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Figure 52. Side by side comparisons of west campus dorms and east campus dorms (control group 

versus experiment group)  

 
Figure 53. The comparison of electricity savings between East Campus and West Campus 
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When Duke undergraduate students become sophomores, they move to West Campus residence 

halls, which are relatively newer than East Campus and most of them are equipped with better 

amenities such as air conditioning and elevators. A comparison between West and East Campus 

shows the real difference between “competition” mode and “normal” mode. 

In most of the years, the control group, West Campus, showed a small difference either up or 

down by 5% ~10% between the Eco-Olympics period and the non Eco-Olympics period. 

However, at the same time, especially from 2006 to 2009, the program brought 20%~40% 

electricity savings on East Campus (Figure 52). The effect on cutting down electricity 

consumption was significant and the Eco-Olympics program was successful. 

Figure 65 reiterates the difference between energy consumption across the campuses. Beginning 

in the year 2006, West Campus energy use exceeded East Campus energy use until the year 

2011. However, in 2007, East Campus showed greater energy use than West Campus, though not 

by much (Figure 53). These results support the effectiveness of the Eco-Olympics program. 

Is there a sustained effect in reducing electricity use on East Campus during the Spring semester 

months? 

Approach: 

The same approach used in answering question 1 was used to answer this question but Spring 

semester average electricity consumption data was added. This analysis compares Fall semester 

non-Eco-Olympics months electricity consumption, Eco-Olympics month electricity 

consumption, and the following Spring semester average electricity consumption. The ratio of 

Spring semester electricity consumption over Fall semester non-Eco-Olympics month electricity 

consumption shows the level of sustained decrease in electricity consumption (Figure 54). 
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Figure 54. Examination of sustained effect of Eco-Olympics 

In FY2002, there was a 10% difference between Fall and Spring electricity consumption (Figure 54). It is 

possible that the use of personal heaters or other electricity from public areas were the reason for that 

difference. This difference also provided a reference for the following years‟ electricity consumption.  

Over the years, the indicator of sustained effect went up from 90% in FY2002 to almost 100% in 

FY2006, then declined to 60% in FY2008 and finally surged back to 80% in FY2010 (Figure 54). The 

overall result indicates if Eco-Olympics was successful in creating sustained behavior change instead of 

only behavior change during the competition because of increased incentives.. A sustained effect was 

observed in the historical electricity data, demonstrating the effectiveness of the Eco-Olympics 

competition and its profound impact. 

Since sophomore year, students are not required to live with same class students. Hence, we are not able 

to split further personal energy use in student‟s sophomore, junior and senior year. If we could 

accomplish that, we should be able to see how long the effect of being energy efficient could last in their 

four years at Duke.  
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Program Evaluation 

In the previous section we determined the effect of Eco-Olympics based on a graphical analysis. Finally 

to confirm the findings, we used econometric analysis. There was an observed reduction in electricity 

consumption in dorms over the years based on our graphical analysis. To obtain statistical evidence of the 

sustained effect of the program we used regression analysis. The econometric design used for the analysis 

has been detailed in Appendix 3a. 

Findings and Interpretations 

Table 24. Program evaluation results  

Eco-Olympics Effects Effect on Average Monthly 

Electricity Use 

 

Statistical Significance 

 

1a) Yearly Effect for Eco-

Olympics Months on East 

Campus Dorms 

7.1% decrease per year 

 

95% significant 

 

1b) Yearly Effect for Non Eco-

Olympics Months on East 

Campus Dorms 

6.5% decrease per year 

 

95% significant 

 

1c) Difference in slopes or rate 

of change in consumption 

among 1a) and 1b) analysis 

0.6%  

 

 

1d) Yearly effect on West 

Campus Dorms 

1.5% decrease per year 

 

95% significant 

 

1e) Difference in slopes or rate 

of change in consumption after 

comparison of West and East 

Campus  

5 to 5.5%   

 

The findings from analysis 1c) show that there is a difference in slope (0.6%) in terms of 

decrease in electricity consumption for Non Eco Olympics and Eco Olympics months and the 

program can have a net immediate effect on monthly electricity reductions. (Table 24). 
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Analysis 1e) shows that East Campus electricity reductions rate is higher than West Campus 

(which can be observed from the difference in slopes (5 to 5.5 %). This achievement can be 

attributed to Eco-Olympics based on the assumption that no other major differences in energy 

efficiency or building efficiency occurred between East and West Campus dorms. Overall, based 

on this analysis, it seems that Eco-Olympics does have a positive effect on reducing electricity in 

East Campus dorms. (Table 24).  

KEY CONCLUSIONS 

If the Eco-Olympics program is well communicated to students and the participation rate can be 

kept high, the effectiveness on energy savings is significant. Deficiencies in knowledge about 

how to save energy as a college student is a major obstacle for Duke students. However, Eco-

Olympics has done a great job in educating students by providing them relative knowledge and 

information about how to conserve energy.  Eco-Olympics should optimize its reward 

mechanism to attract more students to get involved in this program in the future.    
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Appendix 

APPENDIX 1.A  

Carbon Calculator Specific Data Analysis  

 

Figure 55. Faculty Average Footprint 

4.9 

1.0 

0.1 1.2 
3.1 

0.36 

4.4 

Average of Total Footprint

Average of Living Footprint

Average of Diet Footprint

Average of Commuting

Average of Air Travel

Average of Behavior Footprint

Average of Transportation Footprint



125 

 

 

Figure 56. Student Average Footprint 

 

Figure 57. Staff Average Footprint 
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Figure 58. Student, Staff & Faculty Combined Average Footprint 

 

Figure 59. Faculty and Staff Combined Average Footprint 
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Figure 60. Average of Total Footprint 

 

Figure 61. Average of Living Footprint 
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Figure 62. Average of Diet Footprint 

 

 

Figure 63. Average of Air Travel Footprint 
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Figure 64. Average of Commuting Footprint 
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Figure 65. Average of Transportation Footprint 

 

 

Figure 66. Average of Behavior Footprint 
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APPENDIX 1.B  

Each Monthly Challenge Specific Data Analysis  

Months with Already do and Pledge to do Challenge Type 

 

Figure 67. August challenge analysis 
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Figure 68. October challenge analysis 

 

Figure 69. November challenge analysis 
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Months with increasing difficulty level Challenge Type 

 

Figure 70. January challenge analysis 

 

Figure 71. February challenge analysis 
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Figure 72. .March challenge analysis 

 

Figure 73. April challenge analysis 

0

20

40

60

80

100

120

140

160

I will take one action
to reduce my energy

use

I will take two
actions to reduce my

energy use

I will take three
actions to reduce my

energy use

I will take five actions
to reduce my energy

use

P
ar

ti
ci

p
at

io
n

 F
re

q
u

en
cy

 

Faculty

Staff

Student

0

100

200

300

400

500

600

700

I will carpool or
vanpool to campus

I will walk or bike
to campus

I will take Triangle
Transit or DATA

buses

I will walk or take
Duke buses while

on campus instead
of driving

I will telecommute
to campus

P
ar

ti
ci

p
at

io
n

 F
re

q
u

en
cy

 

Faculty

Staff

Student



135 

 

 

Figure 74. May challenge analysis 

 

Figure 75. June/July challenge analysis 
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Figure 76. September challenge analysis 
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APPENDIX 2.A 

Pre Eco-Olympics Survey Instrument: 

Consent Form: This survey is being implemented by three graduate students at the Nicholas 

School of the Environment as a part of their master‟s project in collaboration with Sustainable 

Duke and Environmental Alliance. The purpose of this survey is to identify the effectiveness of 

the Eco-Olympics program in causing environmental behavior change among the freshman class. 

This survey is intended to be a Pre-Eco-Olympics survey to identify the environmental behaviors 

that exist among the freshman class prior to the event. Your participation in this survey will help 

Environmental Alliance improve the Eco-Olympics program and give insight into campus needs 

around sustainability. The survey will take no more than 10 minutes to complete and you will 

win points for your dorm for participating. Participation is voluntary and all answers will remain 

confidential. You may choose to withdraw or cancel your participation at any time. If you have 

any questions you may contact alissa.marturano@duke.edu. If you agree to participate, click the 

arrow button. Thank you for your participation. 

 

1. How important was Duke‟s commitment to lowering its environmental impact in your 

decision to come to this university? 

- Very Important 

- Important 

- Neither Important nor Unimportant 

- Unimportant 

-Very Unimportant  

- I don‟t know 

 

2.  Please indicate the degree to which you feel that on-campus environmental sustainability 

should be a priority as a university-wide goal. 

- Top Priority  

- High Priority 

- Medium Priority 

- Low Priority  

- Not a Priority  

- I don‟t know  
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3. Please indicate the level to which you agree with the following statement: There should 

be a required undergraduate course on environmental sustainability. 

- Strongly Agree 

- Agree 

- Neither Agree nor Disagree 

- Disagree 

- Strongly Disagree 

- I don‟t know  

 

4. Are you familiar with the Sustainable Duke organization? 

- Yes 

- No 

 

5. Did you participate in the September Green Devil Challenge (taking the Sustainable 

Duke pledge and calculating your carbon footprint)? 

- Yes 

- No 

 

6. If no, why not? 

- Not interested 

- Never heard about it 

- Did not have time 

- Other:  

- I don‟t know 

 

7.  Was your carbon footprint calculation 

- Higher than you expected 

- Just about what you expected 

- Lower than you expected 

- I don‟t know  

 

8. How often do you engage in the following behaviors? 

 Always Often  Sometimes Rarely Never I don‟t 

know/ NA 

Leave electronics plugged 

in when not in use 
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Turn off lights in the 

bathroom when no one is 

using it 

      

Turn off lights in your 

room when you leave 

      

Turn off TV when you 

leave 

      

Use energy efficient light 

bulbs like compact 

fluorescent bulbs 

      

Use the automatic door 

opener around campus 

      

Leave computer in standby 

or sleep when not in use 

      

Shut down computer when 

not in use 

      

Leave your computer on 

overnight when not in use 

      

 

9. How often did you use air conditioning in your dorm in September? 

- Always 

- Sometimes 

- Never 

- My dorm does not have air conditioning 

- I don‟t know 

 

10. On average, at what temperature did you set the thermostat in September (responses in 

degrees Fahrenheit)? 

- Less than 65 

- 66-68 

- 69-71 

- 72-75 

- Greater than 75 

- I cannot control the temperature of my air conditioning  

- I don‟t know 



140 

 

 

11. How many times per month do you use the dryer to dry your laundry at Duke? 

- 0 

- 1-2 

- 3-4 

- 5-8 

- Greater than 8 

- I don‟t know 

 

 

 

12. How often do you use the following modes of transportation to commute to campus? 

 Always Often  Sometimes Rarely Never I don‟t 

know 

Walk       

Bus       

Personal Bicycle       

Duke Rental Bicycle        

Personal Vehicle       

Carpool        

Other:        
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13. How often do you use the following modes of transportation in everyday life at Duke (not 

including commuting to campus)? 

 Always Often  Sometimes Rarely Never I don‟t 

know 

Duke Provided Shuttle Bus       

DATA Bus       

Taxi       

Personal Vehicle         

Personal Bicycle       

Duke Rental Bicycle        

Walk        

Zipcar       

Other:        

 

 

 

14. On average, how many times a week do you shower? 

- Fewer than 3 

- 3-5 

- 6-8 

- 9-12 

- More than 12 
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- I don‟t know 

 

15. On average, how long do your showers last? 

- Fewer than 5 min 

- 5-10 min 

- 11-15 min 

- 16-20 min 

- More than 20 minutes  

- I don‟t know  

 

16. How many individual loads of laundry do you wash per month at Duke? 

- 0 

- 1-2 

- 3-4 

- 6-8 

- Greater than 8  

- I don‟t know 

 

17. When you use the bathroom, what hygiene practices do you follow? 

- Wash hands with soap and water 

- Sanitize hands with waterless antibacterial sanitizer 

- Neither 

- Both 

- I don‟t know 

 

18. In equipped facilities, how often do you correctly operate dual-flow flush toilets? 

- Always 

- Often 

- Sometimes 

- Rarely 

- Never  

- I have never seen a duel-flush toilet 

- I don‟t know  
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19. Please indicate your level of satisfaction regarding the availability of the following 

options in Duke dining services. 

 Highly 

Satisfied 

Satisfied Neither 

Satisfied nor 

Unsatisfied  

Unsatisfied  I don‟t 

know 

Local Food      

Organic      

Fair Trade 

Certified 

     

 

20. Please indicate how often you recycle the following items at Duke: 

 Always Often  Sometimes Rarely Never I don‟t 

know 

Paper       

Cans       

Glass       

Plastic        

Cardboard       

Ink Cartridges        

Batteries        

CFLs       
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Electronics       

 

21. What is your biggest barrier to recycling at Duke? 

- Throwing it away is more convenient  

- I don‟t like sorting  

- I don‟t know what materials can be recycled  

- I‟ve heard they throw the recycling in the trash anyway 

- I don‟t think recycling is important 

- I can‟t find recycling bins 

- Other: 

- I don‟t know 

 

22. How frequently do you choose to use recyclable/biodegradable plates and cups when 

given the option? 

- Always  

- Often 

- Sometimes 

- Rarely 

- Never  

- I don‟t know 

 

23. How frequently do you recycle the plates and cups? 

- Always 

- Often 

- Sometimes  

- Rarely 

- Never  

- I don‟t know 

 

24. How frequently do you compost the plates and cups? 

- Always 

- Often 

- Sometimes  

- Rarely 

- Never 

- I don‟t know 
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25. Please indicate the level to which you agree with the following statement: It is easy to 

find the appropriate recycling containers on campus. 

- Strongly Agree 

- Agree 

- Neither Agree nor Disagree 

- Disagree 

- Strongly Disagree 

-  I don‟t know 

 

26. Please indicate the level to which you agree with the following statement:  People on 

campus would recycle more if every trash can had a recycling bin next to it. 

- Strongly Agree 

- Agree 

- Neither Agree nor Disagree 

- Strongly Disagree 

- I don‟t know 

 

27. How often do you buy disposable plastic water bottles? 

- Always 

- Often 

- Sometimes 

- Rarely 

- Never 

- I don‟t know 

 

28. Do you prefer to read your class coursework on: 

- Paper 

- Computer 

- Personal electronic reading device 

- Other: 

 

29. What is the estimated number of pages that you print per week? 

- 0-20 

- 21-40 

- 41-60 

- 61-80 

- 81-100 

- Greater than 100 

- I don‟t know 
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30. How often do you use university eprint to print your class readings? 

- Always 

- Often 

- Sometimes 

- Rarely 

- Never 

- I don‟t know 

 

31. How often do you use duplex / double-sided printing? 

- Always 

- Often 

- Sometimes 

- Rarely 

- Never 

- I don‟t know 

 

 

 

32. If you turned in a paper that was double sided, do you think your professor would  

- Like it 

- Be indifferent 

- Dislike it 

- I don‟t know  

 

33.  If your professor allowed it, would you submit your assignments online? 

- Yes 

- No, I prefer to hand in my assignments on paper 

- I am indifferent 

- I don‟t know 

 

34. Please indicate the degree to which you agree with the following statement: Duke should 

encourage professors to use textbooks that are available online. 

- Strongly Agree 

- Agree 

- Neither Agree nor Disagree 

- Disagree 
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- Strongly Disagree 

- I don‟t know  

 

35. Please indicate the degree to which you agree with the following statement: Duke should 

encourage professors to allow students to submit assignments online. 

- Strongly Agree 

- Agree 

- Neither Agree nor Disagree 

- Strongly Disagree 

- I don‟t know  

 

36. Please indicate the degree to which you agree with the following statements: 

 Strongly 

Agree 

Agree Neither 

Agree nor 

Disagree 

Disagree Strongly 

Disagree 

I don‟t 

know 

My individual actions have 

an influence on Duke‟s 

environmental impact 

      

I am concerned about the 

current state of the 

environment 

      

I have a responsibility to 

reduce my carbon footprint 

      

I have a responsibility to 

recycle whenever I can 

      

I have a responsibility to 

reduce the amount of water 

I use 

      

 

37. In which area do you face the biggest barrier in lowering your individual environmental 

impact at Duke? 

- Energy consumption 

- Waste reduction 

- Recycling 
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- Water conservation 

- Local food options 

- Transportation 

- Other: 

- I don‟t know  

 

38. What is your gender? 

- Male 

- Female 

 

39. Where have you lived for most or all of your life? 

- Canada 

- US 

- Central America 

- South America 

- Asia 

- Europe 

- Middle East/North Africa 

- Sub-Saharan Africa 

- Oceania  

- Other: 

 

40. Please indicate the race to which you identify yourself with the most: 

- American Indian or Alaskan Native 

- Asian 

- Black or African American 

- Hispanic 

- Native Hawaiian or other Pacific Islander  

- White 

 

41. What is your prospective major? (If undecided, write undecided) 

 

42. Which dorm do you live in? 

 

- Gilbert Adams 

- Southgate 

- Blackwell 
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- Randolph 

- Bell Tower 

- Giles 

- Aycock 

- Alspaugh 

- Brown 

- Pegram 

- Bassett 

- Wilson 

- Jarvis 

- Epworth 

 

43. Before coming to Duke, did you participate in a voluntary environmental program of any 

kind? (examples include local organizations, NGOs, high school club, etc.) 

- Yes 

- No 

- I don‟t know  
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APPENDIX 2.B 

 

Post Eco-Olympics Survey Instrument 

Informed Consent Form: This survey is being implemented by three graduate students at the 

Nicholas School of the Environment as a part of their masters project in collaboration with 

Sustainable Duke and Environmental Alliance. The purpose of this survey is to identify the 

effectiveness of the Eco-Olympics program in causing environmental behavior change among 

the freshman class. This survey is intended to be a Post-Eco-Olympics survey to identify the 

educational value of the program and where the program can be improved. The survey will take 

no more than 6 minutes to complete, and the dorm with the greatest participation rate will 

receive $100. The dorm will decide how to use the money. Participation is voluntary and all 

answers will remain confidential. You may choose to withdraw or cancel your participation at 

any time. If you have any questions you may contact alissa.marturano@duke.edu. If you agree to 

participate, click the arrow button. Thank you for your participation. 

 

1. Were you aware of the October 2010 Eco-Olympics? 

- Yes 

- No 

 

2. When did you learn about Eco-Olympics? 

- Before coming to Duke 

- September 

- Early October 

- Late October 

- I don‟t know 

 

3. How did you learn about Eco-Olympics? Check all that apply. 

- Dorm House Council 

- RA/RC/GR/Faculty-in-Residence  

- Environmental Alliance Member 
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- Individual not affiliated with EA 

- Flyers/Posters 

- Event 

- After EA Dorm Storming 

- Other: 

- I don‟t know 

 

4. In your opinion, would you say that you were ____________in the competition? 

- Actively engaged 

- Somewhat engaged 

- Not at all engaged  

- I don‟t know 

 

5. Who encouraged your dorm to participate in Eco-Olympics? Check all that apply. 

-  Dorm House Council 

- RA/RC/GR/Faculty-in-Residence  

-   Individuals 

- No one 

- Other 

- I don‟t know  

 

6. Did prizes encourage your participation in Eco-Olympics? 

- Yes 

-  No  

 

7. Please rank each prize from highest to lowest (1-4) in terms of encouraging your 

participation in Eco-Olympics. (click and drag to rank) 

-  Individual prizes 

-  $250 for Dorm Council 

-  Ice cream social with President Brodhead 

-  Free t-shirt for dorm 

 

8. Please indicate your level of satisfaction with the following Eco-Olympics events. 

 Highly 

Satisfied 

Satisfied Neither 

Satisfied 

nor 

Dissatisfied Highly  

Dissatisfied 

I don‟t 

know 
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Disatisfied 

Carbon Footprint       

Pledge Night       

Food Inc. Movie 

Screening 

      

Scavenger Hunt       

 

 

 

9. Why did you say that you were dissatisfied with any of the events? Check all that apply. 

- I did not learn anything new 

- Unorganized 

- No educational value 

- Other: 

 

10. If you said that you did not participate in any of the above events, please indicate why you 

did not participate. Check all that apply. 

- I never heard about it 

- I was not interested in the topic 

- I did not have time 

- No incentive 

- I did not see the value of the event 

- Other: 

- I don‟t know  

 

11. How did you learn that an event was taking place? Check all that apply. 

- Dorm House Council 

- RA/RC/GR/Faculty-in-Residence  

- Environmental Alliance Member 

- Individuals not affiliated with EA 
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- Eco-Olympics Calendar 

- Facebook Page 

- Flyers/Posters 

- Other: 

- I don‟t know 

 

12. Please fill out the following matrix with respect to your average personal energy behaviors. 

Check all that apply. 

 I often did this 

before  

Eco-Olympics 

I often did this 

during  

Eco-Olympics 

I often did 

this after  

Eco-Olympics 

I don‟t know 

Leave electronics plugged 

in when not in use 

    

Turn off lights in the 

bathroom when no one is 

using it 

    

Turn off lights in your 

room when you leave 

    

Turn off TV when you 

leave 

    

Use energy efficient light 

bulbs like compact 

fluorescent bulbs 

    

Leave computer in standby 

or sleep when not in use 

    

Try to reduce the 

frequency of using the 

dryer 

    

 

13. Please indicate how useful the following Eco-Olympics events were in learning new ways to 

reduce your personal energy consumption. 

 Not 

Useful at 

2 3 4 Very 

Useful 5 

I don‟t 
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All 1 know 

Carbon Footprint       

Pledge Night       

Food Inc. Movie 

Screening 

      

Scavenger Hunt       

 

14.  Please fill out the following matrix with respect to your average personal water behaviors. 

Check all that apply. 

 I often did this 

before  

Eco-Olympics 

I often did this 

during  

Eco-Olympics 

I often did 

this after  

Eco-Olympics 

I don‟t know 

Leave electronics plugged 

in when not in use 

    

Turn off lights in the 

bathroom when no one is 

using it 

    

Turn off lights in your 

room when you leave 

    

Turn off TV when you 

leave 

    

Use energy efficient light 

bulbs like compact 

fluorescent bulbs 

    

Leave computer in standby 

or sleep when not in use 

    

Try to reduce the 

frequency of using the 
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dryer 

 

15. Please indicate how useful the following Eco-Olympics events were in learning new ways to 

reduce your personal water consumption. 

 Not 

Useful at 

All 1 

2 3 4 Very 

Useful 5 

I don‟t 

know 

Carbon Footprint       

Pledge Night       

Food Inc. Movie 

Screening 

      

Scavenger Hunt       

 

16. Please fill out the following matrix with respect to your average  personal recycling 

behaviors. Check all that apply. 

 I often did this 

before  

Eco-Olympics 

I often did this 

during  

Eco-Olympics 

I often did 

this after  

Eco-Olympics 

I don‟t know 

Recycle Paper     

Recycle Cans     

Recycle Glass     

Recycle Plastic      

Recycle Cardboard     

Recycle Ink Cartridges      
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Recycle Batteries     

Compost Biodegradable 

Material 

    

Try to reduce consumption 

of disposable plastic bottles 

    

 

17. Please indicate how useful the following Eco-Olympics events were in learning new ways to 

reduce your personal waste. 

 Not 

Useful at 

All 1 

2 3 4 Very 

Useful 5 

I don‟t 

know 

Carbon Footprint       

Pledge Night       

Food Inc. Movie 

Screening 

      

Scavenger Hunt       

 

18. Did your participation in Eco-Olympics improve your knowledge about what materials can 

be recycled? 

- Yes 

- No 

- I don‟t know 

 

19. Did your participation in Eco-Olympics improve your knowledge about the location of 

particular recycling bins? 

- Yes  

- No 

- I don‟t know  
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20. Please indicate the degree to which Eco-Olympics impacted your belief in the following 

statements: 

 Strongly 

Impacted 

Somewhat 

Impacted 

Did not Impact I don‟t know 

My individual actions have an 

influence on Duke‟s 

environmental impact 

    

I am concerned about the current 

state of the environment 

    

I have a responsibility to reduce 

my carbon footprint 

    

I have a responsibility to recycle 

whenever I can 

    

I have a responsibility to reduce 

the amount of water I use 

    

 

21. Please indicate the degree to which you believe that Eco-Olympics provided you with 

enough information to improve your personal behaviors in the following areas: 

 Strongly 

Agree 

Agree Neither 

Agree nor 

Disagree 

Disagree Strongly 

Disagree 

I don‟t 

know 

Energy Consumption       

Waste Reduction       

Recycling       

Water Conservation       
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22. Please provide any suggestions  for how  Eco-Olympics can improve in the 

future.  (examples: new events, more materials, speakers, etc.). 

 

 

23. What is your gender? 

-  Male 

- Female 

 

24. Where have you lived for most or all of your life? 

- Canada 

- US 

- Central America 

- South America 

- Asia 

- Europe 

- Middle East/North Africa 

- Sub-Saharan Africa 

- Oceania  

- Other: 

 

25. Please indicate the race to which you identify yourself with the most: 

- American Indian or Alaskan Native 

- Asian 

- Black or African American 

- Hispanic 

- Native Hawaiian or other Pacific Islander  

- White 

 

26. What is your prospective major? (If undecided, write undecided) 

 

27. Which dorm do you live in? 

 

- Gilbert Adams 

- Southgate 

- Blackwell 
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- Randolph 

- Bell Tower 

- Giles 

- Aycock 

- Alspaugh 

- Brown 

- Pegram 

- Bassett 

- Wilson 

- Jarvis 

- Epworth 

 

28. Did you participate in the Pre Eco-Olympics survey? 

- Yes 

- No  
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APPENDIX 2.C 

 

 

Long Term Follow-Up Eco-Olympics Survey  

Informed Consent Form: This survey is being implemented by three graduate students at the 

Nicholas School of the Environment as a part of their master‟s project in collaboration with 

Sustainable Duke and Environmental Alliance. The purpose of this survey is to identify the 

sustained effectiveness of the Eco-Olympics program in causing environmental behavior change 

among the freshman class. This survey is intended to be a long-term follow up to the Eco-

Olympics program to identify the educational value of the program and to see if any 

environmental behaviors changed and were sustained over the past four months. The survey will 

take no more than 5 minutes to complete and the dorm with the greatest number of participants 

will $50.00 in cash to spend however it chooses. Participation is voluntary and all answers will 

remain confidential. You may choose to withdraw or cancel your participation at any time. If you 

have any questions you may contact alissa.marturano@duke.edu. If you agree to participate, 

click the arrow button. Thank you for your participation. 

 

1. Please indicate the degree to which you feel that on-campus environmental sustainability 

should be a priority as a university-wide goal. 

- Top Priority  

- High Priority 

- Medium Priority 

- Low Priority  

- Not a Priority  

- I don‟t know  

 

2. Please indicate the level to which you agree with the following statement: There should be 

a required undergraduate course on environmental sustainability. 

- Strongly Agree 
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- Agree 

- Neither Agree nor Disagree 

- Disagree 

- Strongly Disagree 

- I don‟t know  

 

 

3. Are you familiar with the Sustainable Duke organization? 

- Yes 

- No 

 

4. How did you hear about the Sustainable Duke organization? Check all that apply. 

- Emails from Sustainable Duke 

- On Campus Advertising 

- Eco-Olympics 

- Other: 

 

5. Which of the following areas do you think contribute the most to your personal carbon 

footprint? 

- Transportation (ex. Air travel, driving, etc.) 

- Diet (ex. Not eating local foods, eating too much meat, etc.) 

- Energy (ex. Lighting, personal electronic devices, etc.) 

- Waste (ex. Amount of garbage you produce, etc. ) 

- Consumption (ex. Do you replace things often?, do you purchase a ton of consumer 

products?, etc.) 

 

6. What could you realistically do as a college student to reduce your carbon footprint in this 

area? 

 

7. Since Eco-Olympics, how often do you engage in the following behaviors? 

 Always Often  Sometimes Rarely Never I don‟t 

know/ NA 
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Leave electronics plugged 

in when not in use 

      

Turn off lights in the 

bathroom when no one is 

using it 

      

Use energy efficient light 

bulbs like compact 

fluorescent bulbs 

      

Leave computer in standby 

or sleep when not in use 

      

Leave your computer on 

overnight when not in use 

      

 

8. Since Eco-Olympics, how many times per month do you use the dryer to dry your laundry 

at Duke? 

- 0  

- 1-2 

- 3-4 

- 5-8 

- Greater than 8 

- I don‟t know 

 

9. Since Eco-Olympics, on average, how many times a week do you shower? 

- Fewer than 5 min 

- 5-10 min 

- 11-15 min 

- 16-20 min 

- More than 20 min  

- I don‟t know  

 

10. Since Eco-Olympics, how many individual loads of laundry do you wash per month at 

Duke? 

- 0  

- 1-2 

- 3-4 
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- 6-8 

- Greater than 8 

- I don‟t know  

 

11. How often do you choose the following food options at Duke? 

 Always Often  Sometimes Rarely Never I don‟t know/ 

NA 

I am unable to find 

these options at Duke 

Local Food         

Organic         

Fair Trade Certified         

 

 

 

 

12. Since Eco-Olympics, please indicate how often you recycle the following items at Duke: 

 Always Often  Sometimes Rarely Never I don‟t 

know 

I was not able 

to find the 

appropriate 

place to 

recycle this 

item 

Paper        

Cans        

Glass        
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Plastic         

Cardboard        

Ink Cartridges         

Batteries         

CFLs        

Electronics        

 

13. Since Eco-Olympics, how often do you buy disposable plastic water bottles? 

- Always  

- Often 

- Sometimes  

- Rarely  

- Never  

- I don‟t know  

 

14. Since Eco-Olympics, what is the estimated number of pages that you print per week? 

- 0-20 

- 21-40 

- 41-60 

- 61-80 

- 81-100 

- Greater than 100 

- I don‟t know  

 

 

15. Since Eco-Olympics, have you attempted to reduce the amount you print? 

- Yes 

- No 

- I don‟t know  
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16. What is your gender? 

-  Male 

- Female 

 

17. Where have you lived for most or all of your life? 

- Canada 

- US 

- Central America 

- South America 

- Asia 

- Europe 

- Middle East/North Africa 

- Sub-Saharan Africa 

- Oceania  

- Other: 

 

18. Please indicate the race to which you identify yourself with the most: 

- American Indian or Alaskan Native 

- Asian 

- Black or African American 

- Hispanic 

- Native Hawaiian or other Pacific Islander  

- White 

 

19. What is your prospective major? (If undecided, write undecided) 

 

20. Which dorm do you live in? 

 

- Gilbert Adams 

- Southgate 

- Blackwell 

- Randolph 

- Bell Tower 

- Giles 

- Aycock 

- Alspaugh 
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- Brown 

- Pegram 

- Bassett 

- Wilson 

- Jarvis 

- Epworth 
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APPENDIX 3 

Econometric Design 

 The study was designed based on data availability. Monthly electricity data for all the dorms in 

East and West campus from 2002-2011 was available. Results from Figure 52 show a decrease in 

electricity consumption for Eco-Olympics months. It was important to make sure that the 

observed decrease was only because of the program and not because of other factors such as a 

change in student population or due to other unobservable developments like changes in building 

lighting devices. To observe the real effect of program, the following econometric (linear 

regression based) models were used: 

1. Y = aP + bT+c 

Where: 

Y = a discrete variable with log of monthly electricity consumption values only for East Campus. 

Log values were used instead of actual values to get results derived in terms of percentage 

change. 

T = a discrete variable representing the year of the data value. The constant „b‟ will represent the 

effect of years 

P = student population should have some effect on the change in electricity consumption.  

Hence, this variable was included to take out the population effect represented by constant „a‟. 

C = It will be the intercept  

Along with population, there are other unobservable factors which were not considered but could 

have some effect on decreasing the electricity consumption of dorms. To take out the effect of 

these unobserved factors and to get the actual effect of the Eco-Olympics program, the above 

mentioned models were used under the following two scenarios: 
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1a). For only those values of Y which are the months when Eco-Olympics occurred (mostly in 

October or November). 

Y1 = a1P+b1T+c 

1b). For those values of Y which are the non Eco-Olympics months. 

Y2 = a2P+b2T + c 

1c) Then b3 = b1 - b2 

The constant b3 represents the difference in slope of Eco-Olympics based on the assumption that 

the factors which changed over the years in campus buildings were maintained for the entire 

year. This analysis will only detail the immediate effect of Eco-Olympics and might be 

underestimating its effects. 

1d) T second analysis runs a similar model to get the effect of year variable on West Campus 

electricity consumption (Y4). 

Y4 = a4P+b4T+c 

The constant b4 compares reductions in electricity consumption for West campus and East 

Campus dorms as shown in the graphical analysis. This analysis gives the actual effect of Eco-

Olympics including its sustained effect based on the assumption that there we no major 

differences that took place in the buildings of East and West campus that affected their energy 

consumption. 


