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Abstract: 
I propose the implementation of the Eph Energy Dollars program, a system, which will 
pay students for their in-dorm energy reductions with Snack Bar points. This program 
will solve the disconnect between a student’s energy use and her well-being, by directly 
and proportionately compensating her for behavioral changes. Projections based on Do It 
In The Dark energy reductions estimate that the Energy Dollars program would decrease 
campus electricity use by 20% annually, and campus steam use by 17% annually, saving 
the college $150,000 a year in energy costs. Furthermore, each student could earn $50 per 
year. 
 
I. Introduction 

 North Americans spend over 90 percent of their lives indoors, inhabiting 

buildings that account for two-thirds of the total US electricity use (Petersen, 2009). 

Considering these tendencies, altering our norms of indoor energy use could significantly 

impact the sustainability of our economy. At Williams College, a student’s personal 

indoor space is his or her dorm room. Within the dorm system, however, our students are 

troublingly not taught the correct energy perspectives. As an institution, Williams 

College must therefore begin to enact policies and programs targeted at instilling lasting 

behavioral changes, in terms of the student body’s in-dorm energy patterns. For although 

dorm energy use does not hold a predominant share of the campus energy use, it is 

important that we begin to view “energy behaviors” as one of the many skills entangled 

in the larger Williams education. Just like a history professor that embeds in her students 

the skill set involved in writing a good paper, we must provide the student body with 

lessons on energy use behaviors that will last far beyond our students’ graduation from 
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Williams College. These energy behaviors will begin in the student’s space, their dorm 

rooms. 

 But how do we provide these lessons? A professor at Oberlin College in Ohio 

suggests that colleges should set up systems of energy reduction competitions to 

encourage inter-student, inter-dorm, and inter-school competition. Peterson cites 

psychological research regarding an individual’s preference to act in ways deemed 

socially desirable by his or her peers, to argue that energy competitions and the resulting 

peer oversight will spark behavioral changes among the student body (Petersen, 2009). 

Competitions are troubling in two ways, however – in issues of timeframe, and the lack 

of regularized incentives. First, a competition would only function as an instigator of 

change if the competition were both annual, and yearlong. A sustainable society will be 

achieved only through constant work and continued, deliberate self-control, and thus the 

skills necessary for moving towards a sustainable future will not be learned in spurts of 

one-week competitions. Secondly, the spirit of competition will only incentivize energy 

use reductions for those who already care about the larger environmental or moral issues. 

The entire premise of “competition” is based on the idea that one individual values 

something that another individual also values, wherein the two fight to determine who 

gets it. If one person doesn’t personally value the victory, however, he or she will be 

uninterested in competing. An individual who cares little about the topic of energy use 

will therefore not be vastly motivated by inter-dorm reduction competitions. It follows 

that programs focusing on competition will not encourage all students to develop new, 

sustainable behaviors, but rather will only provide a space for the already 

environmentally motivated students to practice. Furthermore, even when competition 
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does provide incentives to reduce, the incentives provided by competition do not match 

with those of the real world, and thus competitions will not train students in lifelong 

energy reducing skills. 

 The main discrepancy between Williams and the rest of the world, in terms of the 

students’ energy use decision-making process, is that while at Williams there is no 

distinct relationship between an individual’s energy use and his well-being. While on 

campus, a student (in using a cell-phone plan metaphor) is on the unlimited energy use 

plan – the student pays the room and board fee, and is then free to use as much energy as 

desired. In contrast, the real world uses pay as you go plans, where individuals feel the 

financial cost of each marginal increase in their energy use. A post-grad individual will 

therefore have an incentive to turn the lights off. In comparison, a Williams student’s 

impetus to save energy will be only as strong as his or her moral (and sometimes 

competitive) dispositions. So, the two-pronged goal – to both reduce energy use in 

Williams’ dormitories, and to train our students as long-term efficient energy users – can 

be achieved by implementing an energy program that will tie an individual’s energy use 

with his or her well-being. As a qualifier, in that Williams does not have the capability of 

monitoring energy use on the dorm-room scale, the correct program will really be linking 

a dorm’s benefits with a dorm’s energy use. 

 There are two predominant pathways to connect personal cost or benefit with 

energy use – we can either develop a program that compels students to pay for their 

marginal dorm-room energy use, or we can reward students for their energy reductions 

below a baseline level. Psychological research, in particular, research on the endowment 

effect, suggests that forcing students to pay for their energy use might create a stronger 
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incentive for reduction. The endowment effect states that individuals feel losses more 

acutely than they do gains, which implies that making the student pay for an additional 

unit of energy would “hurt” more than paying the student for an equivalent reduction 

would benefit the student. In that the cost would feel larger than the equivalent gain, a 

system, which forces students to pay would likely create a stronger incentive to decrease 

energy use. Despite the attractiveness of the incentive, it is easy to imagine both the 

difficulties and the blowback that would be involved in charging students’ term bills for 

their dorm energy use. This would likely be a problematic, and controversial process, 

insofar as it would require man-hours to manage the additional billing, and might also 

incite anger in parents frustrated with the changes to the room and board system. To 

avoid these issues we could instead implement a less contentious system of rewards as 

compensation for beneficial behavioral changes.  

 In the past, in competitions like Do It In The Dark, Williams has used reward 

systems with prizes like pizza parties, ice cream parties, and recognition. In order to 

uncover the rewards that would most incisively motivate behavioral change I conducted a 

survey of the Williams College student body. As seen in the results below (Appendix I), 

62.5% of people surveyed stated that despite knowledge of the DIITD competition they 

had not participated this year. This fact implies that the competitive spirit, the moral 

arguments, and the rewards of the DIITD competition were not sufficient incentives 

towards prompting energy reductions. Importantly, 87.5% of respondents answered that 

they would be more likely to participate in a DIITD type competition if they were 

compensated for their reductions with money. Similarly, 75% said that they would be 

more likely to participate in return for Snack Bar points. These findings make clear that 



 6 

enacting behavioral changes is simply an issue of finding the correct incentives, and that 

by intertwining a student’s welfare with his or her energy patterns, we can encourage 

significant energy reductions. 

To create a system that harnesses this incentive, I propose the Eph Energy Dollars 

program, which will achieve energy reductions in campus dorms by tying a student’s 

well-being with their energy use patterns in a one-to-one relationship. By creating this 

link, we can also train our students to be efficient life-long energy users. 

 
II. The Program 

 
 The Eph Energy Dollars program is a streamlined web-based program, which 

incentivizes dorm energy reductions by compensating students for their behavioral 

changes. The name “Energy Dollars” describes the basic philosophy of the program, in 

that the money a student receives is a direct result of the energy that the student has saved 

– “dollars” as compensation for “energy reductions”. At the beginning of the year, a 

reduction goal is set by campus sustainability administrators – as an example, a 10% 

reduction in monthly energy and steam use. Importantly, the reduction in energy use 

would be adjusted for an average heat degree-day. In this sense, students will not be 

rewarded for energy savings due to year-to-year weather discrepancies.1 Using the 

specified, weather-adjusted goal, a monthly baseline, or “money-line” is created for each 

residence. For example, the February 2011 money-line for Prospect Hall would be a 10% 

                                                 
1 Once weighted for relative weather, monthly average energy use in a particular dorm 
should not vary exogenously. Thus, we do not have to worry heavily about possibly 
compensating students undeservingly for random energy reductions, which fluctuate 
year-to-year. As an example, I looked at the three previous years of electricity use in 
Prospect in March. The energy use patterns do not vary significant, especially when 
students are at school (i.e. not on Spring Break) (Appendix II). 
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reduction from Prospect Hall’s February 2010 energy use adjusted for weather, as shown 

below (fig. 1). Then, the students will be paid in Snack Bar points by however much the 

dorm surpasses the reduction goal. So if Prospect reduces its energy use by 15%, the 

students will receive the money saved by the (15-10 =) 5% reduction. In contrast to what 

is possible under the current “all you can eat” energy use system, students will benefit 

both proportionally and directly from their adopted energy saving behaviors. 

 
Figure 1: Eph Energy Dollars Example showing the 2010 average, the money-line, and the 2011 
average 
 

 

 It is true, however, that many students do not like the Snack Bar, and thus will not 

highly value the incentive of points. Using Snack Bar points as the incentive for energy 

reduction makes the most sense though, in that Snack Bar points are the closest thing to 

currency on the Williams campus – they can be used in multiple places, they don’t 

expire, and they are flexible in use (unlike a pizza party, a student can enjoy Snack Bar 

points on his or her own schedule). Also, the currency of Snack Bar points will soon 
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“appreciate”, when the Snack Bar moves to Whitman’s next year, increasing the value of 

the points proportional to the increase in food quality. Furthermore, compensation via 

points will be much less tricky than paying students in cash for their reductions (although 

the survey did show that cash payments would provide a stronger incentive for 

reductions). Paying students in cash would require large amounts of human time and 

oversight, probably raising the costs of the system above the benefits. In comparison, 

however, there is already a computerized system in place for tracking students’ meal 

points. Thus, to streamline the savings-to-reward pathway would only require connecting 

the Energy Dollars program to the existing meal points system. At the end of the month, 

the Energy Dollars program would immediately credit the meal accounts of the students 

living in Prospect Hall with their shares of the savings – a process, which, after setting up 

the automated system, would require limited human resources.  

 While successfully incentivizing energy reductions through rewards, the Energy 

Dollars program would simultaneously incorporate ideas regarding the endowment effect 

and peer motivation to further encourage beneficial behavioral changes. Students will be 

able to monitor, in real-time, their dorms monthly performance in comparison to both the 

previous year’s energy use and the money-line. To incorporate the idea that individuals 

value a loss greater than an equivalent gain, halfway through the month the students will 

receive an email that tells them their exact, projected earnings. The email will read 

something like this: “Assuming a constant level of energy savings, you personally will 

receive $4.17 in Snack Bar points on March 31. Monitor your dorm’s progress here:”. By 

alerting individuals to what they will possess, we can engage the endowment effect, 
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which will make individuals more unwilling to lose the amount that they “have”, and thus 

will encourage them to maintain or even increase their energy reductions.  

 The program will also incorporate the incentives of peer competition by listing 

Dorm Standings aside the graph of a dorm’s energy use. The standings will show, which 

dorms are saving, or “earning”, the most in that particular month, and will also highlight 

which dorms have reduced their energy use the most below the money-line. These 

standings will potentially spark a sense of competition between dorms, creating an arms 

race of sorts to see which dorm can reduce its energy use by the greatest amount. The 

standings could also incorporate the incentive of “shame”, by including the worst 

performing dorms. The Dorm Standings fit well into the Energy Dollars program, in that 

the standings allow the catalyst of “competitive spirit” to be a subsidiary motivation for 

energy reduction. While competition in itself might not be enough to develop behavioral 

changes, an atmosphere of competition could strengthen the more tangible and 

motivating incentive, Snack Bar points. 

 In the next sections I present the methodology and estimates of the energy savings 

possible with the implementation of this program. 

 
III. Methodology 

 
To calculate the potential energy savings I used real time metering data from the 

2009-2010 school year, taken from the Williams Sustainability website. The data 

includes both electricity usage measured in kWh, and steam usage measured in BTUs. 

The electricity data begins on September 1st, 2009 and ends on May 8th. Obviously this is 

not an entirely complete data set, as it is not representative of an entire school year, but 
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the omission of twenty days in May will only result in an underestimate of the potential 

savings of the Energy Dollars program. Also, steam metering came online at different 

times in different dorms throughout the year, which means that the calculation of this 

year’s in-dorm steam use will be a significant underestimate. Appendix III shows the first 

date of steam data for each dorm. 

 Some dorms are not heated by the Williams heating plant, and hence are not 

represented by the steam use data. To account for this, I calculated the amount of natural 

gas and fuel oil used from September 1st through May 8th in the dorms operating beyond 

the heating plant, using $2.05/gallon and $1.50/CCF as the price of fuel oil and natural 

gas respectively. Furthermore, I included Mission’s electric heat use in the overall dorm 

kWh calculation. 

 I used as a model the reductions in electricity and steam use during the Do It In 

The Dark competition in order to approximate the energy reductions that might result 

through incentivizing behavioral change. While some residences reduced their energy use 

by as much as 60% on some days, it seems unlikely that an entire dorm could sustain 

such a depreciated threshold for an extended period of time. Therefore, I instead look for 

signals within the range of the mean reduction, which represents the dorms that actively 

participated, but not to the extent of using candles for light, and cold water for showers. 

The mean reductions are therefore a more accurate estimate for the behavioral changes 

we can expect with the Energy Dollars program. To find the mean DIITD reduction, I 

first found the average kWh use per day and average BTU use per day for each dorm in 

the week of DIITD. Then I found the week-average reduction in kWh and BTU. Finally, 
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by calculating the average across all dorms, I found the average kWh reduction to be 20% 

and the average BTU reduction to be 17%.  

 It is still possible that students will be unwilling or unable to sustain the mean 

reduction values for the entire year. We must also consider though, that the incentives 

under the Energy Program (monetary, endowment, and peer competition) are stronger 

and more acute than those of DIITD. Therefore, 20% and 17% might in fact be 

underestimates of the reductions. In consideration of this uncertainty, the results section 

includes estimates on energy savings using varying levels of reductions. 

 Table 1 shows the equations used in each step towards calculating the expected 

energy savings and energy earnings by student. 

 
Table 1: Calculating Energy Savings and Student Earnings for reductions in electricity, steam, fuel 
oil, natural gas 
 

Variable Equation 
Baseline reduction of X% Totals*.X 
Total dorm reduction of Y% Totals*.Y 
Energy Savings where Cost/unit = G (Totals*.Y)*G 
Total Student Energy Earnings  (Totals*.Y)*G - (Totals*.X)*G 
Energy Earnings per Student (Totals*.Y)*G - (Totals*.X)*G / # applicable 

students 
 
 
IV. Results 

 
 Using the equations above, I calculated energy savings and student energy 

earnings for both high levels of student response (20% reduction in electricity, 17% 

steam) and low levels of student response (13% reduction in electricity, 12% steam). In 

both sets of calculations, I used 10% below the 2009-2010 monthly levels as the money-

line. 
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 The calculations are shown in Appendix IV. When using 20% and 17% as models 

for reductions, I find that the Eph Energy Dollars Program would save the school 

$147,567, $67,000 of which would be used to pay the students in Snack Bar points; net 

compensation, the college would save $80,000 in costs. For their efforts, each student 

would earn $54 in Snack Bar points. Importantly, however, assuming the continuity of 

the reduction rates, these results significantly underestimate the potential savings, in that 

the steam calculations really only represent around half of the yearly steam use, since the 

first date of real-time metering varied between dorms.  

 It is important to consider the possibility that the Eph Energy Dollars system will 

not incentivize students to lower their energy use to the mean DIITD reduction level. To 

address this issue I calculated the energy savings and student earnings expected if 

students decreased their use of electricity by only 13% and steam by 12%. In this 

scenario, the college would save $93,670 in energy costs, $18,916 of which the college 

would have to use to compensate the students for their energy reductions. Each student 

would expect to earn $15 in points. Again, due to the incomplete steam data, these are 

underestimates.  

 
V. Discussion 

 
 As shown, we can expect each student to earn $15-$65 in Snack Bar points each 

year. In looking at these estimates, and deciding on whether or not to implement such a 

system, there is one significant question to ask: will the sub-$100 amount of 

compensation be a sufficient incentive to make students think critically about their energy 

use patterns, and alter certain aspects of their energy behaviors towards socially 
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beneficial goals? In terms of incentivizing normative changes, however, the real issue is 

whether the monthly compensation – the $3-$8 rewarded to each student at the end of 

every month – will encourage students to maintain their sustainable practices in the next 

month. This remains to be seen. Importantly though, in the event that the monetary 

incentive is not sufficient, the Eph Energy Dollars program incorporates two other 

incentives driven by the endowment effect and peer competition. As we have seen from 

Do It In The Dark, students respond to incentives, which suggests that the combination of 

three distinct incentives should motivate indefinite behavioral adjustments within the 

student body. 

 In deciding whether or not to implement the Energy Dollars program, we must 

also examine the explicit incentives that the program presents to the College. For there 

will certainly be costs, both human and monetary, involved in the development, 

marketing and operation of the Energy Dollars program. While almost all of the technical 

aspects, such as monitoring dorm energy uses and transferring funds into student meal 

accounts, will be automated, it will always be necessary for a College employee to spend 

a certain amount of time on some aspect of the system; whether due to a necessary 

refinement of the software, or time spent coordinating fund transfers from facilities to 

dining services, the Energy Dollars program is by no means costless. Therefore, it is 

likely that the implementation of the program will depend on the bottom line – the ability 

of the program to save the College money. As shown in the results, a money-line of 10% 

reduction, would save the college $80,000. This relatively small yearly savings might not 

justify the implementation of the program. It is important, however, that we do not view 

the bottom line of the program – the cost savings – as the absolute bottom line. Instead, 
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we should factor in the long-term benefits of an incentive program that will encourage 

our students to analyze their energy use, and develop energy efficient habits that will 

serve them and their communities long after leaving the Purple Valley. The bottom line 

of the program is therefore positive, in that the Eph Energy Dollars program will increase 

the sustainability of our campus today, while training students with the skills necessary to 

be a component part of a sustainable future, linking Williams’ environmental goals with 

the larger social pathways towards a sustainable future. 
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Appendix I: Do It In The Dark Survey 
 

Respondent Class 
Participated 
in DIITD? 

More likely 
to 
participate if 
paid money? 

More likely 
to 
participate if 
paid Snack 
bar points? 

1 2010 Y Y N 
2 2010 Y Y Y 
3 2013 Y Y Y 
4 2010 N N Y 
5 2010 N Y N 
6 2010 Y Y Y 
7 2010 N Y Y 
8 2010 N Y Y 
9 2010 N Y Y 

10 2011 N Y Y 
11 2010 Y Y Y 
12 2010 Y Y N 
13 2011 N Y Y 
14 2010 N Y Y 
15 2010 N Y N 
16 2010 N N Y 
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Appendix II: Prospect Electricity Use in March (2008, 2009, 2010) 
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Appendix III: First date of steam metering, 2010 
 

Armstrong 11/5/09 10:47 
Dennett 11/5/09 10:47 
Mills 11/5/09 10:47 
Pratt 11/5/09 10:47 
Sage Hall 11/5/09 11:07 
Williams Hall 11/5/09 11:07 
Brooks House 11/19/09 13:57 
Currier Hall 11/19/09 13:57 
Dodd House 11/19/09 13:57 
Goodrich House 11/19/09 13:57 
Lehman Hall 11/19/09 13:57 
Morgan Hall 11/19/09 13:57 
Perry House 11/19/09 14:07 
Poker Flats 11/19/09 14:07 
Prospect House 11/19/09 14:07 
Sewall House 11/19/09 14:07 
Spencer House 11/19/09 14:07 
Thompson Hall 11/19/09 14:07 
Wood House 11/19/09 14:07 
Woodbridge House 11/19/09 14:27 
East College 12/2/09 12:17 
Fayerweather Hall 12/2/09 12:17 
Hubbell House 12/2/09 12:17 
Parsons House 12/2/09 12:17 
St. Anthony/CDE 12/2/09 12:17 
Bryant House 12/17/09 14:37 
Carter House 12/17/09 14:37 
Fitch House 12/17/09 14:37 
Gladden House 12/17/09 14:37 
Mark Hopkins House 12/17/09 14:37 
West College 12/17/09 14:37 
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Appendix IV: Energy Reduction Calculations 
 
i. kWh use, assuming a 20% reduction in electricity use 

Total Use 3304626 
baseline: totals*.10 330462.6 

Reduction: totals*.20 660925.2 
Energy Savings $79311.024 

Energy Earnings (students get 
half) $39655.512 

Energy Earnings per student $19.56364677 
 

ii. Steam use, assuming a 17% reduction in heating use 
Total steam use (mmbtus) 28,630 

baseline: totals*.10 2863 
Reduction: totals*.17 5726 

Energy Savings ($10 per mmbtu) $57260 
Student Energy Earnings $23577.64706 

Energy earnings per student $11.63179431 
 
 

iii. Fuel Oil and Natural Gas use, assuming a 17% reduction in heating use 
 Fuel Oil (Gallons) Natural Gas (CCF) 

Total Use 19261 16799 
Baseline: totals*.10 1926.1 1679.9 

Reduction: totals*.17 3274.37 2855.83 
Energy Savings 
($2.05, $1.50) $6712.4585 $4283.745 

Energy Earnings $2763.9535 $1763.895 
Energy earnings per 

student $13.8197675 $8.819475 
 

iv. kWh use, assuming a 13% reduction in electricity use 
Total kWh use plus mission heat 3304626 

Baseline: totals*.10 330462.6 
Reduction: totals*.13 429601.38 

Reduction below baseline 99138.78 
Energy Savings $51552.1656 
Energy Earnings $11896.6536 

Energy Earnings per student $5.869094031 
 

v. Steam use, assuming a 12% reduction in heating use 
Total steam use (MMBTU) 28,630 

Baseline: totals*.10 2863 
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Reduction: totals*.20 3435.6 
Reduction below baseline: 572.6 

Energy Savings ($10 per MMBTU) $34356 
Energy Earnings $5726 

Energy earnings per student $2.824864332 
 

vi. Fuel Oil and Natural Gas use, assuming a 12% reduction in heating use 
 Fuel Oil (gallons) Natural Gas (CCF) 

Total use 19261 16799 
Baseline: totals*.10 1926.1 1679.9 

Reduction: totals*.12 2311.32 2015.88 

Reduction below 
baseline: 385.22 335.98 

Energy Savings 
($2.05, $1.50) $4738.206 $3023.82 

Energy Earnings $789.701 $503.97 
Energy earnings per 

student $3.948505 $2.51985 
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