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Abstract 

 

The Penn Energy (Pennergy) project was created in an effort to encourage residents living in 

on-campus housing at Penn, notably the three college houses known as the High Rises, to lower 

their energy use. From personal experiences we found that there was a high level of energy 

wastage in part due to two main reasons: 1) lack of awareness of how much students 

consumed; 2) lack of financial incentive to reduce consumption (since on-campus housing costs 

a single lump sum which includes energy). While the initial project goal was to monitor and 

display real-time energy usage on an individual room or dorm level, we quickly found out this 

level of data was not available. We thus adapted the project into an awareness campaign 

backed by recent energy usage data at the whole building level. Meetings with multiple 

stakeholders across various disciplines and campus departments led to a much better 

understanding of energy monitoring systems across Penn’s campus as well as the best ways to 

relate information to students. Alongside an ongoing effort to get access to a more refined data 

set of the per High Rise building energy use on campus, we have been granted conditional 

approval for implementation of energy reduction reminder stickers to  be placed in common 

spaces in the High Rises. We also created a vision for the continuation of this project through 

the next school year and beyond to maximize the impact by reaching the greatest number of 

students and working with FRES to increase the transparency of Penn’s energy usage. 

 

 

 

“If you cannot measure it, you cannot improve it” - Lord Kelvin  



Introduction 

 

On-campus residents at Penn consume about 71,683,869 kWh of energy per academic year, or 

about 8.3% of the total energy consumed across campus1. This is a sizable fraction of energy 

consumption that students have significant control over. Having lived in the High Rises 

ourselves, we noticed first-hand how little awareness of personal energy usage there was 

amongst fellow residents. We also experienced how individual access to A/C units and 

windows, coupled with unlimited electricity, steam and cold water could easily lead to 

inefficient energy use. As returning Eco-Reps, we saw this as an opportunity to tackle the 

challenge of reducing the apparent energy wastage through various approaches. In  particular, 

we started the project with a belief that sharing live and historical energy consumption data to 

the residential community would be an interesting and novel way to help gain awareness of 

their consumption levels, and subsequently lead to more mindful behavior. Our project this 

year was thus centered around the question:  

 

How could we use consumption data to encourage students living in dorms to become more 

energy-efficient? 

 

We decided to focus on dorms because dorms at Penn consist of the largest concentration of 

student living, meaning we could reach a larger proportion of Penn students. Furthermore, we 

hoped that we would be able to obtain energy data from FRES, which we could not do for 

students living off-campus as easily. There are several reasons to believe that the dorms are a 

good place to tackle the problem of inefficient energy usage. Firstly, at Penn, students living on-

campus have no financial  incentive to reduce their personal energy usage, because they do not 

pay monthly bills and pay a lump yearly sum for utilities and rent. Intrinsic motivation is 

sometimes not enough to instigate long-term behavioral change related to sustainability as the 

day-to-day impact is less tangible and visible. Specifically, we decided to focus on the High Rises 

specifically as they account for the highest percentage of on-campus residents. Furthermore,  

 
1 “Total Energy Consumption On Campus” Infographic, Penn Sustainability.  



we wanted to capitalize on the similarity of the structure, resident count and energy usage that 

these three buildings shared in order to make comparisons between these buildings. Given the 

intellectual and data-driven curiosity of the Penn student body, coupled with the increasing 

student action in addressing the climate crisis, we believe that by providing easily digestible 

energy consumption information and regular constructive feedback, we will be able to instigate 

stronger and more long-term behavioral change to make dorm residents more energy-

conscientious and ultimately lower Penn’s energy usage.   

 

Project Overview  

This was an independently established project, which was then joined by Alex Waegel from the 

Weitzman School of Design as the main project partner. The goal of the project was to educate 

residents of the High Rises on their energy use, ideally resulting in a decrease in energy usage in 

these buildings. The project can be broken into three main components: (1) Second-hand 

research on what other campuses have done successfully, (2) First-hand interviews and 

discussions with stakeholders at Penn, and (3) Efforts to set up our implementation ideas. 

These three items are outlined within this report in the aforementioned order. 

 

I.  Past and Existing Projects on Other Campuses 

There have been numerous undertakings of projects aimed at reducing the energy usage in 

college dorms. The most successful types of interventions  fall under two categories: a) 

Competition to invoke student participation; and b) Information to inspire students to make 

behavioral changes2.  

a. Competition 

Competitions build on the growing evidence of the power of social influence in general, and 

peer pressure in particular, in promoting cooperative behavior.3 Friendly competitions amongst 

 
2 One should note that there have been many smart physical implementations which have helped with energy reduction, such 
as dorms becoming LEED certified or installing smart air-conditioning sensors that will switch off the units if windows have been 
opened. However, since our paper focuses more on behavior-based energy  saving programs, we will not be evaluating the 
potential reductions from these technological implementations and will only consider Penn’s current dorm system. 
 

3 Vine, Edward & Jones, Christopher. (2016) 



students in dorms have been found to be successful in bringing about energy reductions in 

students’ lifestyles. All successful competitions had some form of physical reward granted to 

winning students, either as a cash prize, a voucher or some free event. Dorms at Colby College 

and Bowdoin College held a 3-week energy competition to see what savings an intercollege 

challenge could produce. Both were able to achieve up to 9% energy savings4 . Several 

consolidated sources of research indicate that frequent feedback to the competing students 

was key to the success of a college-level competition;  for example the University of Hawaii’s 

Kukui Cup5, an annual 3-week dorm energy competition, was coupled with high-resolution 

feedback and information and led to a 16% reduction in energy from the baseline, a significant 

improvement. However, this success was also in part due to the University’s development of an 

easily accessible interactive visualization dashboard of live energy data, which leads us to 

explore the importance of information in making competitions of this nature successful6. 

 

b. Information 

Providing students with digestible, accurate and regular quantitative information about their 

energy consumption was found to be effective in instigating behavior change. A comprehensive 

review of 30 studies of household energy use conducted over the past 25 years in Europe and 

the US concludes that information feedback on rates of consumption can increase awareness 

and motivate decreased energy use7. On campus dorms specifically have to combat the  biggest 

challenge for energy consumption in dorms: that students do not have a financial incentive to 

reduce energy usage, coupled with the fact that they have no way of knowing how much they 

actually use on an individual level. A study by the Lewis Center for Environmental Studies in 

Oberlin, Ohio conducted a study to monitor how providing a real-time web-based feedback on 

energy and water use in the college dorms resulted in a 32% overall reduction in the baseline 

per capita electricity consumption8. The highest electricity reductions were observed in the two 

 
4 Heronemus, Seth; Martin, Rhiana. (2017). 

5 https://kukuicup.org/ 

6 Brewer, Robert & Lee, George & Johnson, P.M.. (2011). 

7 Darby, S. (2000). 

8 Peterson, John et al. (2007). 

https://kukuicup.org/


dormitories in which the highest-resolution data monitoring systems were installed (resulting in 

a reduction of 55% from the baseline). This two-week competition resulted in cost savings of 

$5107 in electricity consumption alone.  A post-study  survey filled out by participating students 

reported that the majority would continue conservation practices developed during the study 

and that they would continue checking the real-time data. Indeed, there was a sustained lower 

energy consumption post-study, supporting the study’s effectiveness and students’ abilities to 

implement long-term changes in their daily behavior in dorms. The most popular behavior 

changes that students seemed to adopt were: turning off lights when rooms were unoccupied; 

shutting off computer monitors while not in use; using less hot water in showers and laundry. 

The authors of the study attribute this competition’s success not primarily from the format of 

the intervention as a competition but rather from providing students with a visual real-time 

data display, which allowed students to recognize their individual contributions to the building’s 

energy consumption. This supports the importance that frequent information and feedback is 

important in enacting long-term behavior changes. 

 

To conclude our research based on other institutions, it seems that behaviorally driven long-

term successful energy reduction strategies need strong incentives, digestible information and 

regular feedback.  In designing implementation strategies for Penn, we must therefore look at a 

way to combine the benefits of an incentive-driven competition with those of empowering 

students to make the best decisions when provided the right information. Successful studies 

have pointed to sharing with students sensor data over time, and what was most effective is for 

students not only to see their own consumption, but theirs relative to the consumption of their 

peers. This supports the studies on social norms having found that individuals are greatly 

influenced by the behavior and expectations of their nearby peers.9 

 

  

 
9 R. Cialdini et al. (2006).         



II.  Our findings in relation to Penn’s energy systems 

We spent a large proportion of our time in the fall semester and the start of the spring 

semester navigating the network of people at Penn involved with the energy monitoring 

systems across campus, in order to gain a better understanding of the feasible scope of our 

project. The following table summarizes people we reached out to in chronological order.  

 

Stakeholders Summary 

People Responsibilities Role in project  

Alex 

Waegel 

Research Associate at the 

Center for Environmental 

Building + Design in the 

Weitzman School of  

Design. Tracks energy 

consumption of all 

campus buildings.  

Official project partner. Helped brainstorm ideas for 

our project, and introduced us to Andrew Zarynow. 

Gave us a report on energy usage for the Annenberg 

center. Guided us toward dashboard ideas and 

adapting our project around building-level energy 

consumption versus individual-level. 

Andrew 

Zarynow 

Senior Energy Planning 

Engineer at FRES. 

Gave us a comprehensive overview of the energy 

systems and people involved with energy on campus. 

Provided us with one-month’s worth of historic 

energy usage data for Harrison College House. 

Currently working with FRES leadership to get us live 

energy data for the three high rises. Introduced us to 

David Mazzocco. 

David 

Mazzocco 

Associate Director of 

Sustainability and Projects 

at the Wharton School.  

Helped us understand the current problems with 

Penn’s energy data collection technology. Showed us 

Wharton’s energy dashboard, which is targeted for 

technical people for troubleshooting purposes. The 

dashboard is a pilot for data-led energy consumption 



management for other buildings. Introduced us to 

Lucid Connects (company that creates platforms to 

illustrate building data), Arc (dashboard interface 

that provides information on LEED certified 

buildings), Green Tracker (a gaming app pilot built by 

Student Sustainability Advisory Board), and David 

Dunn.  

David 

Dunn 

Senior Project Manager 

for FRES Department of 

Design & Construction.  

Gave us details about the different HVAC systems in 

the college houses, particularly Lauder College 

House.  

William 

(Bill) 

Braham 

Professor and Director of 

the Center for 

Environmental Building + 

Design at the Weitzman 

School of Design 

Helped us understand the limitations of measuring 

individual-level energy consumption. Informed us 

that it is more impactful to reduce electricity usage 

rather than adjust HVAC settings to reduce energy 

use. Introduced us to Elizabeth Murray. 

Elizabeth 

Murray 

Lecturer in the 

Communication Program 

at Wharton.  

Interviewed many stakeholders to determine best 

ways to present energy data to help Andrew and Bill 

develop their energy report. Got in contact but never 

met in person because we wanted to meet with her 

after we knew what kind of data we could access. 

Jeff Hoepfl Area Manager at 

Operations and 

Maintenance.  

Max Reyes-Rosario suggested we talk to Jeff to get 

information on energy usage and data in the high 

rises. Reached out to Jeff a couple of times but was 

never able to receive a response. 

Kalyxa 

Roman, 

Members of the Climate 

Reality Project chapter at 

Their main goal is to send out “sustainability reports” 

to show students how they use energy. We agreed to 



Abbey 

Waugh 

Penn. Abbey is also an 

intern with the 

Sustainability Office.  

work together on this project so we could share 

knowledge and ideas. Suggested that we all meet 

with Maddie from Penn Sustainability to estimate 

energy usage per habitant.  

Frank 

Pellicone, 

Jennifer 

Hook 

Frank Pellicone is the 

Harrison College House 

Dean. Jennifer Hook is the 

House Coordinator for 

Harrison.  

Discussed our idea of putting up stickers in public 

spaces in the high rises to encourage people to turn 

off lights. Gave us permission to use stickers if Max 

Reyes approves. Gave us permission to send out 

information to students through the Harrison 

Happenings email.  

Max 

Reyes, 

John Macri 

Max Reyes is the Building 

Administrator for the High 

Rises. John Macri is the 

Residential Services 

Manager. 

Informed us that we would need to make stickers 

uniform across college houses. Suggested that we 

collaborate on the message on the stickers and get 

approval for  stickers type, and maybe consider using 

magnets instead. Gave us ideas for other creative 

ways to convey ideas/change student behaviors: 

video clips, events/programs 

 

As shown by the Stakeholders Summary, we learned that the network of people involved with 

energy data at Penn is very complex, and that very few people at FRES actually have the power 

to access and share the data with us. However, meeting with all of these stakeholders and 

understanding who we rely on for data, who to go to for approval for high rise stickers and 

events, and who we can collaborate with has helped us obtain a better idea of what we want to 

do with the data and how we can best utilize it to support our project goal of inspiring students 

to reduce their energy usage.  

 

  



III.  Implementation ideas 

 

The final meetings with the building administrators and house staff from the High Rises paved 

the way for the true implementation of this project. We were granted access to use the TV in 

the Harrison mezzanine as a display for energy statistics, as well as conditional approval for 

placing reminder stickers in the common spaces of the High Rises (laundry and common rooms 

on each of the 24 floors per building). The stickers needed to be fully removable without 

leaving residue or removing any paint from the walls. For this reason we have chosen to use the 

Restickable StickleMe℠ stickers from Sticker Genius, which the Sustainability Office at Penn has 

used previously with great success.  

 

The stickers will feature a QR code that redirects to the Penn Sustainability website, which will 

ideally have a page dedicated to energy usage in residential buildings. By hosting this page on 

the Penn Sustainability website, it will be accessible for the duration of the time that the 

stickers are in-use. Hosting on the Penn Sustainability website also fast tracks the approval of 

the stickers by the College House staff because the information on the website will have 

already been reviewed by other University staff. This page will be developed next year and 

feature data on estimated energy usage per resident in each of the High Rises as well as tips on 

how to decrease energy usage.  

 

The data will be presented in a digestible format that is easy to understand and put into 

context. Ideas for this are the average energy use shown as the cost at PECO rates, as well as 

compared with the average energy per square foot used by residents of Philadelphia and 

similar dorms at other universities. Additionally, we have thought of an idea for an applet on 

the website that gives the average energy use as if it were all through one particular appliance. 

For example, the applet would relate the energy use to something such as continuously running 

16 flatscreen TV’s simultaneously. This allows users to get a better grasp of the resources that 

they are using, while not releasing direct numbers on energy use—something that members of 



the FRES department has been wary of doing due to numerous reasons. Images of the 

proposed stickers and websites can be found in Appendix B.  

 

  



Conclusion and Evaluation 

 

While we did not achieve numerous aspects of the project that we had initially set our sights 

on, we have still made good progress this year laying the necessary groundwork necessary for a 

successful implementation of this long-term project. Many of our original goals turned out to 

be impossible due to the nature of energy monitoring systems at Penn (such as individual-level 

energy usage data), so the project was adapted in a way that we believe would be just as 

impactful.  

 

Due to the issues in getting permission to access residential energy data from FRES, as well as 

the unfortunate disruptions caused by the  COVID-19 pandemic causing campus to shut down, 

we were unable to complete the project to the extent that we had initially planned. For this 

reason, we are currently planning on continuing this project through the 2020-2021 school 

year. Due to uncertainties about access to data and the return of students to campus in the fall, 

it is not clear what the final plans are for the project as of now. However, we are confident that 

we will be able to achieve our goal of lowering energy usage in the High Rises by educating 

residents on their resource use through a series of educational and competition-based efforts, 

as these seem to be effective ways to instigate long-term behavior change. We hope our 

project will ideally pave the way for a new model of energy usage information sharing to 

students for all residential buildings on campus. 

 

Future Steps  

 

The following are a few things we plan to achieve next year as this project continues to evolve.  

1. As shown in the Stakeholders Summary, we were unable to meet a few of the people 

we hoped to meet. When we get live data, we hope to meet with Elizabeth Murray, as 

her research into how to effectively present data will be helpful for us to show students 

any summaries of the data.  



2. We plan on getting our stickers approved so we can put them up in public spaces in the 

high rises when campus reopens. We hope to do this as soon as possible so we can 

gather data and analyze whether the stickers made a difference in students’ energy 

usage in the high rises.  

3. This semester, Dr. Braham also informed us of a project that he and his colleagues are 

working on where they hope to develop an auditing kit and networking protocol that 

could provide real time data on energy use, which could be used in dorm rooms. Moving 

forward, we hope to collaborate with him on this project.  

4. We hope to continue Eco Reps’ collaboration with Penn’s chapter of the Climate Reality 

Project, especially with this project’s continuation next year and the aligning of several 

shared goals relating to energy usage on campus.  

5. We hope to work with Penn’s existing energy consumption awareness campaigns, such 

as the annual Power Down Challenge, to host a competition between dorms on campus, 

utilizing our data dashboard ideas to get a broader set of students informed and 

engaged.  
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Appendices 
 

Appendix A: Key Stakeholders Appendix 

See Stakeholder Summary for job descriptions and their connections with this project 

Alex Waegel, awaegel@design.upenn.edu 

Andrew Zarynow, azarynow@upenn.edu 

David Mazzocco, davidmaz@wharton.upenn.edu 

David Dunn, ddunn@upenn.edu 

William (Bill) Braham, brahamw@design.upenn.edu 

Elizabeth Murray, bethwmurray@gmail.com 

Jeff Hoepfl, hoepfl@upenn.edu 

Kalyxa Roman, kalyxa@wharton.upenn.edu 

Abbey Waugh, abwaugh@sas.upenn.edu 

Frank Pellicone, frankpel@pobox.upenn.edu 

Jennifer Hook, jhook@upenn.edu 

Max Reyes, maxreyes@upenn.edu 

John Macri, jmacri@upenn.edu 

 

 

Appendix B: Initial ideas for Proposed Stickers and Website 
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