
EXECUTIVE REPORT An Edison Energy® Insight

Assessing the Higher 
Education Sector’s Use of 
Renewable Energy
JENNIFER ANDREWS, DOVEV LEVINE and CHRIS O’BRIEN

®



EXECUTIVE REPORT

2 ©Edison Energy 07.25.17. All rights reserved.     |     EdisonEnergy.com

ACKNOWLEDGEMENTS

The authors would like to thank the following organizations for 

providing data for this report: Association for the Advancement 

of Sustainability in Higher Education (AASHE), Second Nature, 

and the U.S. EPA’s Green Power Partnership. This report would 

not have been possible without their collaboration.

ABSTRACT

This article explores the extent to which U.S.-based institutions of higher education have engaged in voluntary 

purchases and production of renewable energy. Understanding these efforts is important in order to understand 

the progress made by the higher education sector toward the lofty goals it has set forth for renewable energy 

use. This study utilized self-reported, publicly available data for a 10-year period from the nearly 500 colleges and 

universities participating in different national programs that collect information about campus energy use from 

participants. The authors found that the higher education sector vastly increased its voluntary use of green power, 

with unbundled renewable energy certificates (RECs) historically being the most common way for campuses to 

source renewables. The results of this study are useful to renewable energy advocates, particularly those working 

to further understand and scale up campus-based renewable energy use. 

http://EdisonEnergy.com
http://www.aashe.org
http://www.aashe.org
http://secondnature.org
https://www.epa.gov/greenpower
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Introduction

For the past decade or more, 

institutions of higher education have 

been engaged in leadership efforts to tackle 

the sector’s contribution to climate change. 

According to Second Nature, more than 600 U.S. colleges and 

universities have committed to significant long-term reductions of 

their carbon emissions, and have climate action plans that commit to 

significant use of renewable energy. The U.S. higher education sector 

collectively spends $6–7 billion annually on energy (Second Nature), and 

its operational budgets total $350 billion annually. This spending power 

means campuses can play a significant role in catalyzing renewable 

energy, while simultaneously serving as thought leaders on this issue. 

Recent research has attempted to assess 

the efficacy of these efforts (State of 

Sustainability 2015), noting a potential 

disconnect between the scale of the 

expressed goals and aspirations versus 

actual institutional performance. This 

study seeks to build on that research by: 1) better understanding 

the ways and degrees to which campuses have successfully 

sourced renewable energy; and 2) recommending strategies 

for higher education to meet its renewable energy goals.

This spending power  

means campuses can play a  

significant role in catalyzing  

renewable energy.
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In 2016, the University of New Hampshire’s 

Sustainability Institute and Sightlines LLC 

published a quantitative examination of campus 

sector-wide progress in reducing emissions. The 

report documented a modest but appreciable 

reduction in GHGs, but also a growth trend in 

campus building that meant more buildings 

were adding emissions due to additional square 

footage even as they were getting more efficient 

per square foot. In other words, the addition of 

new buildings was negating the progress seen 

from efficiency. The findings demonstrated that 

the 5% absolute campus emissions reductions 

achieved between 2010 and 2015 were primarily 

a result of fuel switching rather than efficiency.

This was surprising in that the conventional 

wisdom had been that, with limited resources 

and an interest in leveraging their greenhouse 

gas reduction efforts to provide cost savings, 

institutions would likely concentrate on conservation 

and efficiency initiatives rather than capital 

investments in new energy systems and sources, 

especially relatively early in their carbon reduction 

efforts. The discrepancy between that notion, 

which is embodied in the “Carbon Management 

Hierarchy” (Figure 1) and the 2016 report findings, 

prompted questions about the experiences and 

interactions of colleges and universities with 

renewable energy solutions.

Data from the 2015 report strongly suggest that 

much of the campus fuel switching between 2010 

and 2015 was toward natural gas, the costs of which 

dropped by 64% in the same time period (EIA), and 

which is regarded in some circles as a “bridge” fuel 

for the U.S. to reduce reliance on coal and slowly 

shift to renewables. While the resulting reductions 

in energy costs and greenhouse gas emissions 

for individual campuses have been significant, 

investments in shifting to natural gas might be 

“locking in” campus energy solutions that impede 

future ability to move to even lower-emission, 

lower-cost, and more price-stable renewable energy 

sources. As a result of these commitments to long-

term natural gas infrastructure, campuses may be 

inadvertently inhibiting themselves from achieving 

their climate goals, as well as impeding large-scale 

switching to renewables. 

This presents a likely source of tension for campuses 

interested in scaling up their use of renewables to 

resolve, as both the regulatory environment and 

campus stakeholders are increasingly supportive 

of renewable energy. According to data from the 

National Renewable Energy Laboratory (NREL) and 

the Rocky Mountain Institute, solar and wind costs 

Background

The regulatory environment and  

campus stakeholders are increasingly  

supportive of renewable energy.

The findings demonstrated that  

the 5% absolute campus emissions 

reductions achieved between  

2010 and 2015 was primarily a  

result of fuel-switching, rather  

than efficiency.
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dropped by 77% and 60%, respectively, between 

2009 and 2015. Federal tax credits have supported 

growth of renewable energy and helped drive 

those cost reductions. Many state-level policies 

on renewable portfolio standards, net metering, 

tax incentives, rebates and other programs have 

encouraged the growth of renewables, especially 

onsite solar for campuses. The roughly two dozen 

states with competitive wholesale and retail 

electricity markets allow institutions to choose 

offsite sources of renewable energy. And national 

student campaigns such as “Powershift” during the 

late 2000s, and the more recent “100% Committed” 

campaign of the Climate Reality Project, have 

demonstrated strong student interest in seeing 

their campuses use renewables such as wind 

and solar energy. Similar support has not been 

seen for natural gas.

All of these factors influence how campuses are 

approaching fuel switching as a way to reduce 

and control costs, cut greenhouse gas emissions, 

and respond to student interests. Our research 

on renewable energy trends in higher education 

seeks to: 1) explore the nature and scale of these 

efforts around fuel switching, 2) contextualize 

them based on the ambitious goals that have been 

adopted by many colleges and universities, and 3) 

evaluate the degree to which efforts and progress 

seem commensurate with the scale and time 

frame of these goals.

Do whatever you do 
more e�ciently

Replace high-carbon energy sources 
with low-carbon energy sources

O�set those emissions that can’t be 
eliminated by the above

Avoid carbon intensive activities 
(and rethink business strategy)

Actions at the top of 
the hierarchy are more 

transformative and lasting 
in terms of reducing an 

institution’s emissions baseline.

AVOID

REDUCE

REPLACE

OFFSET

Figure 1. Carbon Management Hierarchy
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Energy reporting is largely voluntary for colleges 

and universities in the U.S., except for campuses 

with very large onsite power plants. While the 

majority of the more than 4,000 U.S. institutions 

of higher education do not report energy data to 

external entities, campuses that use renewable 

energy have an incentive to report because of the 

attractiveness of such practices to their students. 

Thus, while there is not a publicly available source 

that documents energy use trends for all U.S. 

colleges and universities, there is a reasonably 

complete constellation of data from schools that 

voluntarily use renewable energy and that retain the 

environmental attributes of those renewable energy 

purchases/products.

This study utilized self-reported, publicly available 

data from colleges and universities participating in 

one or more of four different national programs 

that collect information about campus energy 

use from participants. In early 2016, data was 

requested for all available years from the respective 

programs. However, due to a lag between the 

end of a reporting year and the date that reports 

are submitted, the 2015 reporting year data was 

considered incomplete and therefore excluded 

from this report. This report aggregates this 

data as follows: 

 > The Green Power Partnership (GPP) is a program 

coordinated by the Environmental Protection 

Agency (EPA) to promote increased use and 

market expansion of green power. Data points 

used for this study included the amount and type 

of green power purchased by GPP participants 

during the study period. 

 > Second Nature’s reporting system is the tool 

used by institutions whose presidents or 

chancellors have signed at least one of three 

climate change-related commitments—Climate 

Commitment, Carbon Commitment, and 

Resilience Commitment. Data points collected 

were the amount of total purchased electricity, 

the amount of onsite renewable energy and 

offsite renewable energy purchased, and the 

Scope 1 and Scope 2 emissions of Second Nature 

signatory campuses during the study period. 

 > The Sustainability Tracking and Rating System 

(STARS), offered by the Association for the 

Advancement of Sustainability in Higher Education 

(AASHE), is a platform for voluntary reporting of 

numerous campus sustainability metrics, including 

metrics related to energy use. Data points 

collected were the percentage, volume and type 

(i.e., onsite or offsite, REC) of renewable energy 

purchased. The data was pulled from submissions 

using STARS 2.0 for the study period. 

 > CarbonMAP is the online version of the Campus 

Carbon Calculator™ created and supported by 

the University of New Hampshire. It is a tool for 

calculating the annual campus carbon footprint, 

used by hundreds of U.S. and Canadian campuses. 

Data points collected from CarbonMAP included 

complete information about stationary campus 

energy sources, volume of purchased electricity, 

and volume of purchased RECs.

Materials and Methods

http://EdisonEnergy.com
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The data from all four sources were combined 

into one database, organized so as to provide one 

record per campus, per calendar year, reflecting 

the amount and, when possible, the type of 

renewable power purchased annually. The process 

involved reconciling disparate (and occasionally 

inconsistent or unclear) reporting periods. Data were 

assigned to the calendar year to which the majority 

of the reported data occurred. It also required 

identification and removal of duplicative data from 

campuses that participate in more than one of these 

programs. The data that was retained was prioritized 

according to the program from which it came, in the 

following order: GPP, Second Nature, and STARS. 

Finally, we identified data outliers and conducted 

follow-up research to determine whether the 

outliers could be verified or explained or removed.

Using the resulting data, we calculated the total 

amounts of renewable energy purchased collectively 

per year between 2007 and 2014, the number 

of campuses making these purchases, and the 

average purchase size per campus. When possible, 

these averages and totals were categorized by the 

following renewable energy types:

 > Onsite renewables

 > Offsite renewables

 > RECs—these comprised sourcing strategies  

that include “unbundled RECs” as well as RECs  

bundled with energy by retail energy suppliers  

or utilities.

Finally, we attempted to assess the greenhouse 

gas emissions and carbon footprint reduction 

implications of campus renewable energy use, using 

the Scope 1 and Scope 2 emissions data provided by 

Second Nature.
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The data show several trends:  

1. The higher education sector vastly increased its voluntary use of green power, growing 30-fold from 2006 to 

2014, with an increase from 100,000 MWh to 3.06 million MWh.

2. Many more campuses are adopting voluntary renewable energy. The number of colleges and universities 

buying renewable energy jumped from 22 in 2006 to 240 in 2014.
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Figure 2. Total Green Power in Higher Education
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Figure 3. Number of Campuses Buying Green Power

Results
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3. Onsite solar is growing quickly in popularity but tends to contribute only a very small fraction of the 

electricity needed by a campus, compared to either unbundled RECs or large-scale offsite renewables. 
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Figure 5. Average Green Power in Higher Education by Type

4. Historically, unbundled RECs have been the most common way for campuses to source renewables, but 

they appear to be declining in popularity and total volume. (Figures 4 and 5) 
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5. Conversely, a handful of campuses have begun engaging in purchases of offsite-based renewable energy 

bundled with renewable energy credits (RECs). These offsite renewables purchases are twice as large as any 

other renewable source, on average. In addition, onsite production of renewable energy—mainly in the form 

of relatively small solar arrays—has become more common, rising from two in 2009 to 122 in 2014. 

6. The impact of these voluntary purchases and production on the higher education sector’s overall 

greenhouse gas emissions remains unclear due to the lack of uniformity of the available data sets, and 

because a large portion of the renewable energy is purchased via unbundled RECs of unreported origins. 

The human health benefits  

attributable to solar power are  

realized at a local level, thus helping  

to mitigate illnesses such as asthma.
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The costs of wind and solar energy have been 

plummeting, comparing favorably to conventional 

grid-delivered, “brown” power in many places, and 

many campuses have GHG reduction goals, so the 

growth in renewables in this sector is not surprising. 

Despite the growth in renewables in the higher 

education sector, there is a significant gap between 

the sector’s GHG reduction goals and the rate 

at which renewable energy is being adopted. 

Purchased electricity is often the largest single 

source of emissions among institutions of higher 

education (Second Nature). If this source is not 

addressed at a larger scale soon, the sector risks 

falling behind on its publicly declared goals. 

Additional observed trends include the following:

UNBUNDLED RECS

According to our analysis, purchasing unbundled 

RECs continues to be the most prevalent strategy 

for replacing fossil-sourced electricity with clean, 

renewable electricity, both in terms of the number 

of campuses utilizing this approach as well as the 

absolute volume of electricity. Yet the growth of this 

strategy has slowed, and possibly plateaued.
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A number of factors may be contributing to 

this trend: 

 > One likely explanation is that unbundled RECs 

incur a net cost to the buyer. While the cost of 

RECs tends to be small relative to the total cost of 

purchased electricity, it may be difficult for green 

power proponents to make a compelling business 

case for this additional cost, especially in light of 

the next contributing factor.

 > Another challenge is that unbundled RECs are 

purchased in short-term contracts, typically one 

or two years. While this offers flexibility to adopt 

new approaches as they become available, it also 

means that there is a disconnect between the 

short duration of the solution and the long-term 

GHG reduction goals. Also, future REC prices are 

unknown and subject to possible national energy 

and climate policy. They are very low in cost today 

but it is unclear whether that will continue to be 

the case, thus adding uncertainty to unbundled 

RECs as a viable long-term strategy.

 > An additional possible explanation is that the 

specific environmental and human health benefits 

derived from purchasing unbundled, national 

RECs is subject to debate. This debate may be 

causing some campuses to question this strategy 

and ultimately decide against this approach. For 

example, Greg Davies of Princeton University’s 

Energy and Climate Scholars committee 

notes, “One of our main concerns is regarding 

guaranteeing additionality when purchasing 

unbundled RECs. For example, we believe it is 

unlikely that purchasing $0.50/MWh RECs from 

the voluntary REC market really has much impact 

on whether any given project would go ahead.”

 > Finally, the benefits of unbundled RECs, real 

or perceived, are intangible to many buyers 

because the projects generating the RECs are 

often geographically very remote from the 

campuses buying them. Many REC buyers are 

coastal, whereas many national RECs are sourced 

from projects located in the Midwest. This 

poses communications challenges to campus 

stakeholders attempting to convey the benefits of 

green power to their campus community.

When solar arrays are placed on  

campus, their visibility easily  

conveys an exciting story to 

campus stakeholders.

http://EdisonEnergy.com
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ONSITE SOLAR

If unbundled RECs are losing popularity because 

of their cost, short-term outlook, debatable 

environmental benefits, and invisibility to campus 

stakeholders, all the opposite is true for onsite 

solar. When net-new solar arrays are placed on 

rooftops, parking lots or garages, or mounted 

on campus grounds, their literal visibility easily 

conveys an exciting story to campus stakeholders. 

Furthermore, some of the human health benefits 

attributable to solar power are realized at a local 

level (such as reduced particulates in the local air), 

thus helping to mitigate illnesses such as asthma. 

Onsite solar projects can also have attractive, 

long-term economic benefits to colleges and 

universities. The cost of electricity generated by 

onsite solar generally displaces the full cost of 

grid-delivered electricity. Moreover, because it 

tends to be generated at times when electricity 

is in high demand, it can displace “peak demand 

charges,” often the most expensive electricity 

purchased by a campus.

One significant drawback to onsite solar is that it is 

constrained by the availability of sites appropriate 

for hosting an array. Roof type, age, orientation, 

shading, building height and other variables can 

quickly narrow the number of solar-ready sites 

to just a few, even on a large campus. Our study 

results show that while the number of campuses 

implementing onsite solar is large and growing, 

the volume of electricity produced by the arrays is 

dwarfed by the other two strategies—unbundled 

RECs and offsite projects—and nearly insignificant 

compared to the total volume of purchased 

electricity. This means that their environmental, 

human health, and economic benefits, though real 

and attractive, are very small compared to the scale 

of the problems they address.
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OFFSITE RENEWABLES

Purchasing green power from offsite renewable 

energy projects addresses some of the key barriers 

posed by the other two strategies. The projects 

can be very large, and very financially attractive. 

However, this is the newest strategy and is unfamiliar 

to most campuses. In addition, the processes for 

identifying, analyzing and executing large-scale 

offsite projects is complex. This complexity and lack 

of familiarity may be slowing the adoption of this 

strategy. Additionally, because the projects are—

almost by definition—remote from campus, they 

can pose communications challenges, though these 

may be more easily addressed than unbundled RECs 

since offsite contracts come from specific, known 

projects that have a long-term affiliation with the 

campus.

Despite these barriers, campuses that have adopted 

this approach enjoy a number of benefits:

 > Budget certainty by avoiding exposure to the 

unpredictably fluctuating costs of “brown” power

 > Reduced electricity costs over the long term of 

their green power purchase

 > Fulfillment of longer-term GHG goals

 > Integration of research and teaching opportunities 

into the purchasing contracts

PORTFOLIO APPROACH

The best solution for many campuses may be a 

three-pronged portfolio approach that includes:

 > Maximizing onsite solar that provides some 

financial benefits but whose primary benefit may 

be visibility

 > Executing one or more power purchases from a 

large-scale offsite project

 > Filling in any remaining gap in GHG reduction 

goals with short-term unbundled RECs, the cost of 

which can be offset by the savings from the onsite 

and offsite strategies.

http://EdisonEnergy.com
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The higher education sector’s use of green power 

has significantly increased (reflecting declining costs 

of renewables) and increased commitments to GHG 

reductions. However, the uptake of renewables will 

need to be scaled up dramatically if institutions are 

to meet their public GHG reduction goals.  

Based on this study and discussion, our 

recommendations include:

1. Campuses should develop comprehensive 

energy purchasing strategies and plans informed 

by sound long-term risk and financial planning 

(including an eye toward the cost trajectory of 

renewables and fundamental price volatility of 

natural gas and other fossil fuels), combined with 

greenhouse gas reduction goals. 

2. These plans should consider integrating onsite 

renewables, larger offsite renewables, and 

unbundled RECs. 

3. Given gaps in knowledge and experience and the 

opaque and evolving nature of the large-scale 

renewable energy markets that are needed to 

fulfill GHG commitments, campuses should seek 

external support to analyze and execute offsite 

renewable procurement.

4. The higher education sector should consider 

advocating for federal, state, and local policies 

and regulations that support the sector’s ability 

to switch to renewable energy, and oppose those 

that inhibit this switch.

In conclusion, the data suggest that the pursuit 

of clean energy goals by individual colleges and 

universities can have (and is having) an impact, yet 

that impact is not yet commensurate with the scale 

of the problem of climate change. Higher education 

continues to have a real opportunity to lead and 

have a significant impact in the shift toward a clean-

energy economy and the avoidance of catastrophic 

climate change. But realizing that opportunity will 

require continued—and significantly enhanced—

innovation, collaboration and commitment.

Recommendations
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