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List of Resources
• Visit www.livingbuilding.gatech.edu to learn how 

The Kendeda Building addresses other requirements 
such as Health & Happiness, Equity, and Beauty.

• For more information on national statistics included 
in this report, go to: https://environmentamerica.
org/resources/ame/renewable-energy-101

Introduction
America has enough renewable energy potential from the sun 
and wind to power the nation several times over. Technologi-
cal advances, including the development and commercializa-
tion of new methods of energy storage, along with continued 
declines in the price of renewable energy technologies such as 
solar power and advances in energy efficiency, suggest that a 
100 percent renewable energy system can be achieved. States, 
cities, major corporations, and universities are meeting the 
challenges involved with this major shift in energy usage and 
production by setting their own 100 percent clean energy goals. 
In Georgia, cities like Atlanta, Augusta, Athens and Clarkston 
have adopted 100 percent clean and renewable energy commit-
ments and are in the process of designing the programs and 
projects that will be needed to meet these aggressive goals. As 
more cities get on board, Georgia will need more clean energy 
innovation and expertise than ever before.

Thankfully, Georgia’s universities are up to the challenge and 
already have real world experience with the major tools that 
our cities will need to meet their goals. The state’s institutions 
of higher learning have invested in everything from efficient 
heating, cooling, and transportation to renewable energy 
sources. These campuses are rigorously addressing the climate 
crisis, saving money, and educating students and community 
members in the process.  These case studies illustrate the im-
portance, challenges and opportunities of technologies and 
strategies associated with building a 100 percent clean, renew-
able energy system. 

The Kendeda Building
No single building better exemplifies a commitment to clean 
energy than the Georgia Institute of Technology’s Kendeda 
Building for Innovative Sustainable Design. The building in-
corporates nearly all of the principles detailed in the report, 
including:

• Passive Design: The building leverages the sun’s position 
throughout the year to lower energy demands through ori-
entation, layout, daylighting, thermal massing, shading, 
and ventilation.

• Energy Efficiency: The building’s auditorium has high-
efficiency heating, ventilation, and air conditioning, while 

the rest of the building is conditioned via a unique radiant 
heating and cooling system in the floor. It is 72 percent more 
efficient than an average building of the same size and oc-
cupancy. 

• Photovoltaic Solar Electricity Production: Each year, the 
building’s electricity generation will exceed 100 percent of 
its energy needs by five percent, qualifying it as a net-positive 
energy building. The building’s 330 kilowatt array is expected 
to generate over 455,000 kilowatt hours per year for use in 
the building, and the excess will be exported to the campus 
grid for use by other buildings. 

• Waste Reduction: Another “net positive” requirement per-
tains to waste generated during construction. The Kendeda 
Building diverted nearly all its waste from the landfill. All 
salvageable material was incorporated into the proj ect in a 
new manner, will be reused elsewhere, or will be donated to 
the Lifecycle Building Center, a local nonprofit, for their re-
tail salvage operation. To go above and beyond, the building 
incorporated salvaged products from other projects, such as 
wood from demolished film sets, granite and wood from de-
commissioned buildings, and slate tile from a repaired roof. 

The Kendeda Building was constructed to the most ambitious 
building standard, the Living Building Challenge 3.1 certifica-
tion standard. Classes will begin in the building in 2020, and 
according to Georgia Tech officials, the project could receive its 
Living Building certification in 2021. Generous funding from 
The Kendeda Fund helped make the building possible.

The Kendeda Building at Georgia Tech

Kendeda Building interior



Energy Efficiency in Campus Buildings
Moving Toward 100% Clean, Renewable Energy on Campus
The task of powering college campuses with clean energy can be made easier through aggressive steps to improve the energy 
efficiency of campus buildings. Energy efficiency in campus buildings can save colleges money and accelerate the transition to a 
clean energy future.

Building Energy Efficiency Is Key to 
a Clean Energy Future 
Over two-thirds of the energy we currently consume in the U.S. 
is wasted. College campuses are no different. In campus build-
ings, which consume more than four-fifths of the energy used 
by universities, improved energy efficiency can cut overall en-
ergy use by up to 60 percent. Energy efficiency measures are the 
cheapest way to meet many energy needs and reduce associated 
emissions. Many solutions are available today and can be de-
ployed quickly.

Campuses Benefit from Improved 
Energy Efficiency in Their Buildings
College campuses are well equipped to overcome common bar-
riers to energy efficiency improvements:

• Controlled Environment: Campuses are highly structured, 
controlled environments and colleges have the ability to de-
ploy resources quickly. 

• Environmental Awareness: At many schools, environmen-
tally conscious students, faculty and staff are eager to de-
velop and implement energy efficiency solutions. 

• Innovation Hubs: Campuses provide testing grounds to 
save energy, using “intelligent” information technology and 
experimenting with zero-net energy and passive building 
techniques. The Georgia Institute of Technology opened a 
carbon-neutral research lab in 2013 and is building another 
facility as part of the Living Building Challenge, a green 
building certification program.

West Village at University of California, Davis, is the largest 
planned zero net energy neighborhood in the U.S.

Colleges and Universities Are  
Fertile Grounds for Building Energy 
Efficiency Improvements
Colleges spend almost $6 billion on energy each year, and pres-
ent multiple opportunities for building energy efficiency gains. 

• Out-of-Date Infrastructure: Many campuses have older 
buildings that were not designed to be energy efficient, or 
that rely on outdated equipment. Universities can make 
cost-effective investments to improve building performance, 
such as widespread adoption of low-energy LED lighting, 
and undertake building retrofits to improve insulation and 
upgrade heating and cooling equipment.

• Energy-Intensive Facilities: Certain facilities on campuses 
are uniquely energy-intensive and provide powerful oppor-
tunities for energy savings. Research laboratories, for exam-
ple, require energy for proper ventilation to keep lab work-
ers safe. Campuses across the country are taking measures 
to reduce operational costs in labs, including shutting the 
sash on fume hoods, using appliance timers, and storing 
samples at slightly higher temperatures where appropriate.



Spelman College
Spelman College has a goal of reducing its greenhouse gas emis-
sions by 50 percent by 2031 and 100 percent by 2056. One 
way it has sought to do that is by investing in energy efficien-
cy. The college has transitioned to LED lights throughout its 
campus and undertaken larger retro-commissioning projects in 
some of its academic and administrative buildings and parking 
structures. In 2018, Spelman and other colleges in the Atlanta 
University Center Consortium (AUCC) received the Green 
Campus Implementation grant sponsored by the Community 
Foundation for Greater Atlanta and another grant from the 
Coca-Cola Foundation to improve energy and water efficiency.  
Through these grants, Spelman and the other AUCC member 
institutions are projected to collectively reduce their energy 
consumption by more than 23 percent. Spelman’s innovative 
approach to reaching its goals of reduced greenhouse emissions 
adds to its reputation as a leading institution in Georgia.

University of Georgia
The University of Georgia has also taken steps to become more 
energy efficient. It exceeded the Georgia Energy Challenge’s 
goals, a program that provides financial assistance and other 
support services to entities working to save energy and money. 
In 2019, UGA reached a 21 percent reduction in energy use 
intensity from a 2007 baseline through concerted efforts to im-
prove efficiency in its buildings and energy infrastructure.

One simple but effective strategy the university prioritized was 
a switch from fluorescent lighting to LED lighting. The LED 
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List of Resources
To start saving energy in campus buildings:

• Take advantage of ENERGY STAR resources to measure 
and track energy use and expenses (www.energystar.gov/
benchmark), plan cost-effective building upgrades (www.
energystar.gov/bldgmanual), set performance targets 
(www.energystar.gov/newbuildingdesign), and learn 
about how to manage building data (www.energystar.gov/
businesstraining) 

• Access free resources to reduce energy consumption in 
schools from the Alliance to Save Energy: www.ase.org

• Take the Better Buildings Challenge like Allegheny Col-
lege and 16 other universities:  
betterbuildingssolutioncenter.energy.gov/challenge

Spelman has steadily increased their energy efficiency 
standards.

fixtures’ reduced energy consumption brought enough savings 
to offset the cost in as little as two years. These savings were re-
invested into additional efficiency upgrades. Other significant 
energy saving efforts at UGA include the development of dis-
trict energy plants for efficient cooling of campus buildings and 
continuous improvement of the underground steam distribu-
tion system.

Augusta University’s Dental College 
of Georgia
Augusta University’s Dental College of Georgia pursued LEED 
Silver certification in its sole building to reduce its environmen-
tal impact and save energy. The building’s “cool roof” has high 
solar reflectance to reduce the need for summer air condition-
ing in the city’s warm climate. Augusta’s sustainability team 
incorporated the use of high-efficiency toilets, restroom sinks, 
showerheads and dental equipment to reduce water use by 40 
percent less than the baseline. An independent commissioning 
authority was consulted throughout the design, construction, 
and installation process to ensure maximum efficiency. 



Energy Conservation
Moving toward 100% Clean, Renewable Energy on Campus
Conservation is an important part of the transition to clean, renewable energy. By promoting initiatives to encourage 
and assist the campus community in adopting less energy-intensive lifestyles, colleges can save money, reduce their 
environmental impact, and ease the shift to 100 percent renewable energy. 

Conservation Is a Key Building 
Block of a Clean Energy Future
Moving toward a clean energy future depends on both boost-
ing clean energy supply and reducing energy demand. Energy 
conservation is a powerful tool to reduce energy demand, par-
ticularly when paired with smart technologies. Simple shifts in 
how people use energy on campus could save as much as 20 
percent of energy consumption and help colleges achieve their 
clean energy goals. 

Colleges across the U.S. Are  
Promoting Energy Conservation
Many campuses have developed energy conservation programs 
that often combine:

• Community Initiatives: Social interaction programs, like 
competitions, are relatively cheap and easy to implement, 
foster energy conservation awareness, and help students 
and faculty to reduce their energy use.

• Smart Technology: Many colleges, such as Hamilton Col-
lege and Brandeis University, use smart sensors and real-
time feedback displays to show students, faculty and uni-
versity administrators their energy use in in real time – and 
help them to understand the powerful benefits of using 
energy wisely.

University at Albany, SUNY runs a 10-week long 
competition each year among residence halls and some 

academic buildings to save energy and help develop 
lasting energy-conscious habits. 

Colleges Are Uniquely Suited to 
Change Energy Consumption  
Behaviors
Colleges have tested various strategies to help people use energy 
more wisely:

• Motivation: A main obstacle to people reducing their en-
ergy use is the lack of frequent and intuitive feedback about 
their energy consumption. At Oberlin College, students 
who received real-time depictions of their electricity con-
sumption reduced their electricity use by 32 percent over 
two weeks.

• Norms: People will often change their behavior to align 
with those around them – for better or for worse. Schools 
are building “cultures of conservation,” like Cornell with 
its Think Big, Live Green program that encourages stu-
dents, faculty and staff to use energy thoughtfully.

• Capacity-Building: Students may not know all the ways 
they can save energy. At University of California, Merced, 
the Green Campus team has effectively used social net-
works, digital media and one-on-one conversations to share 
efficiency tips, reducing energy use in student residence 
halls by 3.7 percent. Conservation strategies learned in col-
lege can be carried on into life after graduation.



Emory University
Emory University has become a leader in energy conservation 
in Georgia. The university has surpassed its goal of reducing 
energy use by 25 percent per square foot from 2005 levels, and 
has saved $25 million in the process. Now, Emory has set an-
other ambitious goal: cut energy usage per square foot by 50 per-
cent in Emory University buildings and 25 percent in Emory 
Healthcare buildings. By 2018, the university had reduced its 
buildings’ energy use per square foot to 166 kBtu from the 2015 
level of 182 kBtu.

To accomplish its energy conservation goals, Emory University 
controls the temperature in its buildings during weekend, eve-
ning, and holiday building shutdowns to decrease the amount 
of energy used. Emory’s award-winning Sustainable Perfor-
mance Program (SPP) keeps building HVAC systems optimized 
and prevents performance degradation. They also identify con-
trols, schedules, faulty equipment or installations for retro-com-
missioning to increase energy efficiency. Each campus building 
competes in the annual Energy Competition to see which build-
ing can achieve the greatest reduction in energy usage. Emory 
University and Emory Healthcare also both join the Atlanta 
Better Buildings Challenge, which challenges participants to 
reduce energy and water consumption by 20 percent by 2020. 
Emory buildings have consistently been recognized as top per-
formers in this challenge. In addition to energy conservation, 
Emory employs a suite of technologies to reduce its GHG emis-
sions through strict green building practices (all new buildings 
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List of Resources
To shift energy use behaviors on your campus:

• Consult the U.S. Department of Energy’s article on 
energy-efficient college life: energy.gov/energysaver/
articles/energy-efficient-college-life 

• Follow steps to develop an energy management 
program with the eBook, “Anyone Can Effectively 
Manage Energy Efficiency Programs in Schools” from 
SchoolDude: www.schooldude.com/Portals/0/Pub-
lic%20Content/eBook/energy-ebook-13.pdf

At Albany State University, conservation efforts 
spearheaded by the facilities management team helped 
the university decrease energy usage by 43 percent from 
2016 to 2017.

must meet LEED Silver standards and Emory has over 500 kilo-
watt hours of solar installed with more planned).

Albany State University
In 2017, Albany State University became a leader in energy 
conservation among University System of Georgia institutions. 
From 2016 to 2017, Albany State’s energy usage decreased by 43 
percent, the largest reduction in the system in that time. The fa-
cilities management team at Albany State has spearheaded this 
energy conservation movement. The team uses software that 
can adjust energy usage to meet specific needs around campus. 
For example, they will change the temperature and lighting in 
buildings at night or during weekends when fewer people are 
present.

Albany State is also reducing its energy use by replacing many of 
its incandescent light bulbs with LED fixtures that last longer, 
emit higher quality light, and have lower maintenance costs. As 
well as helping save energy, these changes make financial sense. 
Through energy conservation and improved lighting efficiency, 
the university expects to save around $1.5 million in 2019.



On-Campus Solar Energy
Moving Toward 100% Clean, Renewable Energy on Campus
On-campus solar energy systems help America’s colleges and universities to shift to 100 percent clean, renewable energy. 
Campuses across the U.S. are installing solar energy to save money, provide learning opportunities for students, and achieve 
their climate goals.

Solar Energy Is a Key Building Block 
of a Clean Energy Future 
Pollution-free, virtually inexhaustible, safe and efficient, solar 
energy is a clean and renewable alternative to fossil fuels. Solar 
energy is so abundant that the U.S. could generate about 100 
times as much electricity from solar power installations as the 
nation currently consumes each year. Solar energy is a key to 
helping our society shift away from today’s energy system built 
on polluting fossil fuels.

Campuses Are Benefiting from So-
lar Energy Opportunities
Many campuses have installed solar arrays in open spaces like 
rooftops and parking lots that are perfect for solar energy proj-
ects. Solar energy offers many opportunities for colleges and 
universities: 

• Cost-savings: Solar installations dropped in price by 70 
percent between 2010 and 2018, and solar energy is often 
cheaper than energy from fossil fuels.

• Collaboration: Solar energy projects provide learning and 
training opportunities for students.

• Innovation: Colleges and universities have played an im-
portant role in solar energy technology innovation ever 
since the University of Delaware established the world’s 
first laboratory dedicated to photovoltaic research and de-
velopment in 1972.

• Leadership: Leadership on clean solar energy can help col-
leges attract and retain talented people.

With 25,000 solar panels, Butte College in California became the first 
campus to produce more energy than it consumed in 2011.

Colleges and Universities Are Re-
ducing Barriers to Solar Energy Use
College campuses are also uniquely suited to tackle the chal-
lenges associated with solar energy: 

• Research: Colleges are researching and prototyping the 
next generation of solar cells. For instance, at Penn State 
researchers use inexpensive optics to concentrate sunlight 
onto super-efficient next generation solar cells. Students 
can help with these research activities. 

• Vocational Training: Engineering programs can provide 
students with pre-professional learning opportunities in 
design, production and oversight of on-campus solar farms.

• Proximity to Energy Demand: Colleges can install solar 
energy on rooftops, in parking lots and on marginal land, 
close to where energy is used.

• Storage: Campuses have extra motivation to adopt storage 
to meet resilience and emergency preparedness goals and 
this storage can work in conjunction with adopting solar 
energy. For example, the University of California, River-
side, uses excess solar energy to charge electric vehicles, 
which serve as a source of energy storage.



Ogeechee Technical College
Ogeechee Technical College’s Sylvania location has a 20 kilo-
watt solar ground mount array and solar covered table with 
electrical connections. The main campus also has a solar cov-
ered table with electrical connections. This will start Ogeechee 
Tech’s production of its own clean, renewable energy. Ogeechee 
Technical College is also participating in the Georgia Environ-
mental Finance Authority’s Solar for Schools program.

In addition to the environmental and energy benefits, Ogeechee 
Tech’s involvement in the Solar for Schools program will also 
improve students’ education. Students will have hands-on expe-
rience with solar panels and create marketing campaigns that 
promote solar power in K-12 schools, colleges, and professional 
communities.

Georgia Tech
The Georgia Institute of Technology’s solar panels meet an im-
pressive amount of the campus’ energy needs. Georgia Tech has 
more than 4,000 solar panels, which generate a total of 614 
kilowatts. 

These panels are located throughout the campus, including on 
top of popular locations like the Clough Undergraduate Learn-
ing Commons, the Campus Recreation Center, the Carbon 
Neutral Energy Solutions Laboratory, and the Engineering Bio-
systems Building. Georgia Tech’s efforts are helping it achieve 
its sustainability goals and create a cleaner, healthier campus 
environment.

For a digital copy of the report, please go to 
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List of Resources
To start your campus’ push to go solar:

• The U.S. Department of Energy SunShot Initiative 
provides technical and financial assistance for solar en-
ergy projects: energy.gov/eere/solar/sunshot-initiative 

• The Solar University Network partners with students, 
university administrators and investors to create 
“shovel-ready” solar energy projects on college cam-
puses: www.solarendowment.org 

• The U.S. National Renewable Energy Laboratory pro-
vides expert analysis, solar screenings and implementa-
tion assistance, using its REopt model: reopt.nrel.gov

A solar panel on the University of Georgia campus.

University of Georgia
On the University of Georgia’s main campus in Athens, a one 
megawatt solar tracking demonstration project was developed 
in partnership with Georgia Power to research the optimal ori-
entation and tracking technology suitable for Georgia’s climate 
and energy demand. The project includes fixed arrays as well 
as various 1-axis and 2-axis tracking systems that serve as teach-
ing and research tools in addition to generating clean energy. 
To engage the campus community through small but tangible 
displays of renewable energy, solar picnic table charging stations 
have been installed. These are located near a residence hall, a 
lakeside pavilion, and a park and ride lot, and enable students 
to charge devices while studying outside or waiting for the bus.



Microgrids and Energy Storage 
Moving Toward 100% Clean, Renewable Energy on Campus
Installing microgrids and energy storage systems on campus allows America’s colleges and universities to help pave the 
way to a future of 100 percent clean and renewable energy, developing pioneering solutions that can later be adopted by 
other institutions and the electric grid at large. Thanks to microgrids and energy storage systems, college campuses have the 
capacity to integrate renewable energy in new and creative ways to increase their use of clean energy and ensure reliable 
access to electricity.

What Are Microgrids?
Microgrids are self-contained electric grids that can operate as 
an “island” independent of the central power grid. This allows 
a campus to keep the lights on even if there is an outage on the 
main grid. But microgrids powered by renewable energy come 
with challenges: 

• Intermittent electricity generation: Wind and solar pow-
er generation is variable, depends on weather conditions, 
and may not be available at the same time as energy is used 
during the day.

• Distribution protection: The presence of generation with-
in the distribution system means energy flows both ways, 
which can make it hard to regulate voltage.

To address these issues, colleges can combine microgrids with: 

• Energy storage to save excess clean energy for periods when 
production is low, and

• Smart technology to match renewable energy supply and 
demand.

For example, the Illinois Institute of Technology microgrid 
stores excess power in batteries and uses smart software to 
avoid blackouts in labs containing important research.

The Illinois Institute of Technology microgrid helps to 
avoid blackouts in labs containing important research. 

Colleges and Universities Are 
Uniquely Placed to Benefit from 
Microgrids 
College campuses are well suited to develop microgrids:

• Islanding: The already self-contained nature of many cam-
puses makes colleges perfect candidates for developing mi-
crogrids.

• Increased Reliability: Microgrids can continue to function 
even during central grid outages. This resiliency can be an 
important benefit to colleges concerned about power out-
ages affecting the function of research facilities.

• Expert Knowledge: Schools can benefit from expert faculty 
knowledge and motivated student bodies to manage both 
energy supply and demand within a microgrid. 

• Living Labs: Colleges may also use smart technology at the 
building level, analyzing sensor data to predict and smooth 
energy consumption to better meet supply. Universities 
equipped with meteorological stations, like Santa Clara 
University, may use weather reports to optimize clean pow-
er generation.

Deploying microgrids allows universities to demonstrate the 
practicability of high penetrations of variable renewable energy 
sources like wind and solar power, while improving overall reli-
ability.



Electric Transportation 
Moving Toward 100% Clean, Renewable Energy on Campus
Renewable electricity, plus fossil-fuel free heating and cooling aren’t enough to get colleges to 100 percent clean, renewable 
energy – they must also clean up their transportation systems. Advances in technology and declining costs make electric 
transportation a feasible option for colleges and universities. Campuses across the U.S. are realizing the synergy between clean 
energy and electric vehicles and the indispensable role they can play in shifting to 100 percent clean, renewable energy on campus.

Transportation Electrification Is 
Key to a Clean Energy Future 
Transportation surpassed electricity generation as the leading 
source of greenhouse gas emissions in the United States in 
2016. Electric vehicles that run on clean energy are essential to 
reducing the use of fossil fuels for moving people to, from and 
around college campuses. America’s vast renewable electricity 
potential is more than sufficient to meet future demand cre-
ated by the adoption of electric vehicles on college campuses.

Colleges and Universities Benefit 
from Electrifying Transportation 
Going electric benefits campuses in multiple ways:

• Renewable Energy Integration: Adopting electric vehicles 
makes it easier to integrate more wind and solar power on 
college campuses. 

• Quality of Life: Going electric reduces vehicle exhaust, 
heat and noise. 

• Cost: Driving on electricity is cheaper than using gas in 
all 50 states. 

• Research opportunities: Students at University of Michi-
gan have access to state-of-the-art equipment and collabo-
rate with industry experts through the university’s “Bat-
tery Lab.”

Plug-in electric vehicles charging at the 
University of Colorado, Boulder.

Colleges and Universities Are  
Taking on the Challenges of  
Electrification
Colleges are uniquely suited to tackle the challenges of electrify-
ing their transportation options:

• Cost: Battery prices fell by 80 percent in six years, but their 
upfront cost still makes electric vehicles expensive for many 
buyers. Universities can leverage funding from several 
sources, including federal and private funds, to reduce the 
upfront cost of electric vehicles, which can be defrayed by 
lower energy and operating costs over time.

• Charging: Campus shuttles may charge at night in a cam-
pus garage, or even along their route. Campuses like Uni-
versity of Wisconsin-Madison have added fast-charge sta-
tions for electric vehicles, and Utah State University has 
pioneered a new “charge-as-you-go” technology. In this sys-
tem, charging plates at each bus stop charge the buses from 
underneath, using induction charging, each time they stop. 
This is ideal for campuses buses that make frequent stops 
on fixed routes.



Microgrids: Georgia Institute of 
Technology
The Georgia Institute of Technology has committed to reduc-
ing its energy use by 50 percent from 2007 levels by 2040 and 
ultimately becoming carbon neutral by 2050. The university 
has forged creative partnerships to better understand energy use 
and distribution, teaming up with Georgia Power, for example, 
to construct a microgrid on campus that will deliver power to 
surrounding buildings. The microgrid will be 1.4 megawatts 
and have fuel cells, battery storage, diesel generators, and a nat-
ural gas generator. It will also be able to use energy from cleaner 
alternatives like microturbines, solar panels, and electric vehicle 
chargers. Georgia Power will use this microgrid to study how 
microgrids can be integrated into the larger electrical grid to 
maximize energy efficiency. 

The university’s partnership with Georgia Power offers excit-
ing research opportunities. Georgia Tech students and profes-
sors will use the microgrid to collect data on controllers, cyber 
security devices, and energy. Students will be able to conduct 
controlled experiments to improve future energy production.

Electric Transportation:  
University of Georgia
The University of Georgia has committed to replacing more 
than 30 of its oldest diesel buses with Proterra Catalyst E2 
electric buses, establishing one of the largest electric bus fleets 
in the United States. They expect to do this in the 2020-2021 
school year. The new electric buses will eliminate tailpipe emis-
sions and reduce net greenhouse gas emissions by 68 percent 
compared to their diesel predecessors. As an added bonus, the 
electric buses are anticipated to reduce annual fuel costs by up 
to 90 percent.

For a digital copy of the report, please go to 
EnvironmentGeorgiaCenter.org
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List of Resources
To put your campus on the path to electric resiliency and 
electric transportation:

• Find a microgrid close to your campus:  
microgridprojects.com 

• Identify public funding opportunities:  
energy.gov/eere/vehicles/funding-opportunities 

• Learn about laws and incentives in your state:  
www.afdc.energy.gov/laws

• Locate alternative fueling stations near campus:  
www.afdc.energy.gov/locator/stations

Archway leading into the University of Georgia’s 
campus.

The CODA Building in Tech Square in Midtown Atlanta.



Renewable Energy Purchasing
Moving Toward 100% Clean, Renewable Energy on Campus
America’s colleges and universities can purchase renewable power to transition to a future of 100 percent clean, renewable energy, as 
well as save money and hedge against volatile fossil fuel costs. Power purchase agreements (PPAs) and renewable energy credits (RECs) 
enable colleges to purchase clean energy and drive the deployment of new renewable energy installations without upfront costs.

R e n e wa b l e  E n e r g y  P u r c h a s e s  
Accelerate the Transition to Clean 
Energy
While some campuses have ample opportunities to install so-
lar and wind power on site, colleges with limited space or cash 
reserves can purchase renewable energy generated off-campus 
or help finance its production. Financing options like power 
purchase agreements (PPAs) avoid upfront costs, and provide 
incentives for developers to build additional renewable energy 
capacity. Renewable energy purchasing ensures that all schools 
can achieve ambitious clean energy goals.

Campuses Benefit from Renewable 
Energy Purchases
Colleges can purchase renewable electricity in different ways:

• SEPAs (Solar Energy Purchase Agreements): SEPAs are 
also known as Power Purchase Agreements (PPAs) outside 
of Georgia. SEPAs allow people to buy clean electricity 
directly from an electricity provider. These purchases can 
generate long-term cost savings, require no upfront capital 
or maintenance costs, and provide a fixed price over a long 
contract term (typically 20 years), offering protection from 
volatile energy prices. 

• Net Metering Credit Purchase Agreements (NMAs): Some 
states allow NMAs, which allow a university to purchase net 
metering credits from a renewable energy producer. This 
helps offset some of the university’s carbon emissions and 
helps finance renewable energy projects.

Michigan State University entered into a 25-year Power Purchase Agreement 
(PPA) to buy 15,000 megawatt-hours of electricity produced each year by the 

largest solar carport in the country, located on its East Lansing campus. 

• Renewable Energy Credits (RECs): Colleges can purchase 
RECs to pay renewable electricity providers for the right 
to claim credit for renewable electricity generation towards 
their own clean energy goals. One REC represents one 
megawatt-hour of clean electricity. REC sales help develop-
ers to finance renewable energy projects.

As of January 2016, 61 universities had financed over 100 mega-
watts of solar energy capacity through PPAs. As of April 2016, 
81 universities had contracts to purchase RECs. 

Overcoming Challenges Associated 
with Renewable Energy Purchases 
PPAs and NMAs are not available in all states. While REC 
purchases can be an effective way to spur clean energy develop-
ment, their effectiveness depends on the strength of state re-
newable energy programs. Weak standards for RECs can result 
in a number of problems:

• Double counting: Improperly tracked RECs may be count-
ed twice – once as a green energy purchase, and once by a 
utility to comply with a state’s renewable energy standard. 

• Aging facilities: Some RECs may be generated from pre-ex-
isting facilities, rather than being used to install new clean 
energy capacity.

• Favorable economics: RECs purchased from states where 
renewable energy development is driven primarily by favor-
able economics may not effectively encourage new develop-
ment.

Higher education institutions can use careful screening or pur-
chase high-quality RECs that have been vetted by trusted certifi-
cation systems, such as Green-e, which verifies and certifies that 
RECs are not double counted and come from projects built 
within the last 15 years, among other criteria.



Fort Valley State University
Fort Valley State University will soon be bringing renewable so-
lar energy to its campus. In May 2019, the University System 
of Georgia Board of Regents approved a proposal to lease 107 
acres of Fort Valley State University’s campus to Georgia Power. 
This land will be used to construct a 10.8-megawatt solar field. 
This project is expected to begin energy generation by mid-2020 
and the lease will last for at least 35 years. When complete, it 
will be one of the largest solar arrays on a US college campus.

Not only will this project bring clean energy, it will also provide 
a learning opportunity for students and community members 
through a state-of-the-art solar demonstration site and serve as a 
place for local farmers and landowners to learn about the viabil-
ity of alternative energy and non-traditional use of land. This 
exciting venture cements Fort Valley’s place as a major player in 
solar energy education and generation. 

Agnes Scott College
Agnes Scott currently has a total of five solar arrays on campus. 
Four of these take advantage of Georgia’s third party financ-
ing law and are owned by investors. Despite this arrangement, 
the campus maintains control of the “credits” that come with 

For a digital copy of the report, please go to 
EnvironmentGeorgiaCenter.org

Photo credits: Front — Inovateus Solar; Back — Photo courtesy of Dr. Cedric Ogden.

List of Resources
To get the most out of renewable energy purchasing:

• Consult the National Renewable Energy Laboratory’s 
fact sheet for solar PPAs:  
www.nrel.gov/docs/gen/fy16/65567.pdf 

• Learn more about PPAs and NMAs for institutions: 
www.mass.gov/eea/docs/eea/lbe/ppa-and-nma-guid-
ance.pdf 

• Signatories to the Carbon, Climate and Resilience 
Commitment have access to the primers, guides and 
market intelligence of the Rocky Mountain Institute’s 
Business Renewable Center:  
www.businessrenewables.org

• Details on all five solar arrays at Agnes Scott can be 
found at: https://www.southface.org/agnes-scott-solar-
case-study/.

These solar panels power Fort Valley State 
University’s greenhouses through net-metering with 
the local energy company. These panels provide a 
glimpse into what FVSU’s future solar in education, 
outreach and research will look like.

generating solar power and offsets 150 metric tons of carbon 
emissions annually. The fifth array is owned by the college and 
feeds directly into the power of the Bradley Observatory. 

In addition to reducing the college’s emissions, these arrays 
serve as an excellent research tool and model for other nonprof-
its and educational institutions looking to shift to solar energy. 
The five solar arrays now generate 342,200 kilowatt hours per 
year of renewable energy, which is enough to power 31 average-
sized U.S. homes. Plans are underway for Agnes Scott to add 
additional solar on campus in the near future. Combined with 
energy conservation and efficiency efforts, more solar will help 
ensure that the college meets its interim goal of reducing its car-
bon footprint 50 percent by 2022, and eventually 100 percent 
by 2037.



Geothermal Heating and Cooling
Moving Toward 100% Clean, Renewable Energy on Campus
In addition to electrification and solar heat and hot water, geothermal heating and cooling systems on campus can help 
America’s colleges and universities use 100 percent clean, renewable energy. Campuses throughout the country are installing 
geothermal systems to save energy, educate students, and achieve their sustainability goals.

Geothermal Energy Is a Key Building 
Block of a Clean Energy Future 
Virtually pollution-free, inexhaustible, safe and efficient, geo-
thermal energy is a truly clean means of heating and cooling 
that is also dependably constant. Geothermal energy is a key 
piece of the puzzle to help our society shift away from today’s 
energy system built on polluting fossil fuels. 

How Do Geothermal Heating and 
Cooling Work?
According to a 2011 report by the National Wildlife Federa-
tion, 160 campuses in 42 states use geothermal energy for heat-
ing and cooling. Thanks to geothermal technologies like heat 
pumps, campuses can use the heat of the earth to: 

• Provide space heating or cooling across a network of  
buildings,

• Save energy by situating new buildings partially under-
ground, and

• Store thermal energy in aquifers for later use.

Ball State has eliminated the use of coal and switched to geothermal energy for its 
heating and cooling needs, saving $2 million in operating costs each year. 

Geothermal Energy Presents Chal-
lenges and Opportunities
Geothermal technologies can benefit colleges in different ways:

• Low Operational Costs: Geothermal energy systems have 
lower operating and maintenance costs than some other 
conventional heating systems, enabling colleges to recoup 
the cost of installation. 

• Scaling: Geothermal technology may also be scaled to work 
in individual buildings or whole campuses. 

• Educational Tools: Energy dashboards have proliferated to 
help students and faculty monitor the performance of geo-
thermal installations.

Colleges and universities are reducing barriers to geothermal 
energy:

• Installation disturbance: Creating a geothermal heat net-
work may require tearing up streets to lay down piping. Uni-
versities can often have more flexibility to handle these dis-
ruptions than other institutions. For example, Lake Land 
College in Illinois is taking it one building at a time, and 
performing major projects during the summer break or at 
night, to avoid affecting normal campus operation. 

• Innovation: Universities can research and test innovative 
geothermal energy applications. For example, Cornell Uni-
versity’s research has alleviated concerns about the ecosys-
tem impact of heat exchanges with aquifers and lakes, based 
on studies of its own “lake source cooling” system.

For a digital copy of the report, please go to 
EnvironmentGeorgiaCenter.org



Solar Heating and Hot Water
Moving Toward 100% Clean, Renewable Energy on Campus
Electrification is not the only method to meet universities’ heating and hot water needs without fossil fuels. Installing solar 
heat and hot water systems on campus is a great way for America’s colleges and universities to shift to 100 percent clean, 
renewable energy. Campuses in all corners of the U.S. are installing solar heat and hot water systems to cut their energy costs, 
provide educational opportunities for students, and take on climate change.

Solar Heating Can Help Create a 
Clean Energy Future
Capturing the warmth of the sun to meet our heating and hot 
water needs is just common sense. It’s a key piece of the puzzle 
to help our society shift away from today’s energy system built 
on polluting fossil fuels. Today, solar heaters can cut hot water 
costs by more than half. 

How Do Solar Heat and Hot Water 
Work?
While solar photovoltaic panels convert sunlight directly into 
electricity, solar heat and hot water systems capture heat from 
freely available sunshine to:

• Heat up water that is pumped to a tank for use and storage, 
to provide hot water for cooking, bathing or laundry, or for 
heating campus buildings, 

• Heat or cool air in buildings using efficient and cost-effec-
tive solar air heat collectors, and

• Heat or cool buildings through passive solar design, laying 
out the building, choosing materials and placing windows 
to best use the sun’s heat without mechanical systems.

Florida International University incorporated solar thermal tubes into its 
submission for the Solar Decathlon 2011 – a fully solar-powered house.

Campuses Are Benefiting from Solar 
Heating and Hot Water
Solar heating and hot water offer many opportunities for col-
leges and universities:

• Physical Attributes: Campuses are perfect locations for so-
lar thermal energy projects, with open rooftops and large 
hot water usage in residence halls, on-campus restaurants 
and athletic facilities.

• Cost-Effectiveness: Solar thermal energy also makes eco-
nomic sense, protecting colleges from the volatile prices 
of fossil fuels while reducing heating costs. Colleges and 
universities also have strong facilities departments that can 
ensure regular maintenance of solar heating systems.

• Academic and Pre-Professional Opportunities: Solar ther-
mal energy projects create opportunities for collaboration 
between students and faculty, provide learning, research 
and training opportunities for students, and can help uni-
versities engage with their local communities.

• Research: Universities are working to develop new tech-
niques to store solar thermal energy. At the University of 
South Florida, researchers have developed a latent heat 
storage system that could cut the cost of thermal energy 
storage systems by more than 80 percent.



For a digital copy of the report, please go to 
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List of Resources
To start your campus’ push to go geothermal and go solar:

• Understand the principles underlying geothermal 
heating and cooling: https://www.energy.gov/ener-
gysaver/heat-and-cool/heat-pump-systems/geothermal-
heat-pumps  

• Assess the cost and energy efficiency of solar water 
heating systems: energy.gov/energysaver/estimating-
cost-and-energy-efficiency-solar-water-heater

Agnes Scott College’s geothermal HVAC system for Rebekah 
Scott Hall initially published in Agnes Scott The Magazine’s 
Fall/Winter 2018 issue.

Geothermal: Agnes Scott College
As of 2018, Agnes Scott College is a leader in the use of geother-
mal energy. The college has two buildings heated and cooled by 
geothermal systems, which together account for more than 10 
percent of the college’s 1 million square footage of usable space. 
When Campbell Hall, the college’s former science center, un-
derwent renovations in 2014, the college decided to install the 
most energy efficient system available. Following a feasibility 
study, a geothermal system was designed for the 1951 building 
using 40 wells, each 455 feet deep, in a closed-loop circuit. The 
earth’s constant 64 degree temperature allows the geothermal 
system to heat Campbell Hall in the winter and cool it in the 
summer. To ensure that no energy is wasted, the system also 
heats domestic hot water in the building with residual heat 
from the geothermal system. As well as saving energy (no natu-
ral gas and very little electricity are needed) this system is also 
projected to save Agnes Scott 500,000 gallons of water every 
year. 

Following extensive renovations in 2017 and 2018, Agnes Scott 
College’s Rebekah Scott Hall is now certified LEED Platinum 
by the U.S. Green Building Council. A former surface parking 
lot was converted into a geothermal field that was planted with 
a sustainable landscape instead of asphalt. As in Campbell 
Hall, in Scott Hall, geothermal energy provides heating and air 
conditioning for the building, and also heats the domestic hot 
water with residual heat. This additional geothermal HVAC 
project was a crucial element in keeping Agnes Scott on track 
with its climate action plan. 

Solar Heating: Georgia State  
University
Georgia State University uses a solar thermal system to heat 
water. One of the university’s most frequented libraries, Library 
South, has a closed loop solar thermal system. This system was 
installed in the 136,000 square foot building in 1986 and ret-
rofitted in the early 2000s. The solar thermal panels on the 
structure produce enough hot water to serve the 1,250 to 2,500 
students and staff in the building at any given time. The solar 
hot water unit offsets nearly all of the electricity that would be 
used to generate hot water. The only electricity consumed by 
the system operates the circulating pump and associated con-
trols. Georgia State University’s solar hot water unit is a key way 
the university reduces its environmental impact.

Solar panels atop Library South at Georgia State University.



Recycling
Moving Toward 100% Clean, Renewable Energy on Campus
A culture of conspicuous consumption has significantly contributed to skyrocketing greenhouse gas emissions. As a result, a transition 
to a zero-waste economy is a necessity in a clean energy future. Colleges and universities are actively working towards this future by 
bringing awareness to the environmental imperative of reducing, reusing, and recycling. Buying fewer new products, increasing their 
life cycles via reuse, and better recycling are foundational steps toward staving off climate change.

Campus Communities Benefit From 
Creative Reuse
A circular economy is on the horizon and campus communi-
ties across the country are playing a pivotal role. One by one, 
these campuses are shifting the paradigm away from increased 
consumption by creatively reusing materials. Increasingly, this 
is accomplished by campus participation in fun competitions at 
the campus, state, and national levels. These competitions fuel 
community on campus, encourage sustainable lifestyles, and re-
sult in the reclamation of materials destined for landfills.

Recycling Unique Materials Teaches 
The Public About Plastic Pollution
In the past, most material went to landfills, and if anything was 
recycled it would be some paper. Now, several schools have add-
ed mechanisms for composting, and many others are growing 
their networks even beyond that. Recycling capabilities at some 
schools have become the best in their respective states. More 
specialized materials like electronics, metals, and traditionally 
hard-to-recycle plastics are also being incorporated into the re-
cycling streams. 

Students race in boats made of recycled material during Georgia 
Southern University’s Recycled Boat Regatta Competition.

Recycling Prevents Harm to Ecosys-
tems
For a bird or fish or turtle, it’s easy to mistake a small piece of 
plastic for food—especially when there are millions of pieces of 
plastic floating in our rivers and ultimately our oceans. Scien-
tists have found plastic fragments in literally hundreds of spe-
cies, including 86% of all sea turtle species, 44% of all seabird 
species, and 43% of all marine mammal species. Ingesting these 
fragments is often fatal. Animals can starve when they ingest 
too much plastic that they can’t digest. When animals ingest 
plastic waste, it can block their digestive tracts. As a result, they 
starve. Toxic chemicals in plastic can harm animals’ health—and 
people can ingest these chemicals as they make their way up 
the food chain. Nothing we use for a few minutes should be 
allowed to pollute our oceans and rivers and threaten wildlife 
for centuries.

Recycling Reduces Pollution
Recycling can reduce global warming pollution in several ways. 
First, it typically takes less energy to create products from recy-
cled materials than from virgin wood, metal or petrochemicals. 
Second, waste that is sent to landfills or incinerators creates 
global warming pollution. Landfills produce methane as organ-
ic materials in garbage decompose, while incinerators produce 
pollution when garbage is burned.



Georgia Southern University
Georgia Southern University has leveraged its students’ compet-
itive drive to promote recycling, waste reduction, and sustain-
able living in a variety of creative ways. The university’s Recycled 
Boat Regatta competition allows teams of students to create and 
race boats made from recycled materials, including cardboard, 
plastic barrels, milk jugs and bottles. Georgia Southern also 
encourages recycling throughout the year. The university hosts 
tailgate recycling at every home football game and rewards stu-
dent groups that recycle at their events and meetings. During its 
campus sustainability week, “No Impact Week,” it works with 
Goodwill, a donation center, to collect clothing, electronics, 
and household items for reuse and recycling.

Georgia Southern also competes in the annual RecycleMania 
tournament against other universities in the United States and 
Canada. RecycleMania is an eight-week competition in which 
universities compete to collect recyclables and minimize waste. 
As part of this effort, Georgia Southern recognizes communi-
ty members practicing sustainability on campus. Community 
members “Caught Green Handed!” might be using a reusable 
water bottle or lunch container, biking to or around campus, 
or recycling. The “Caught Green Handed!” program serves as 
a creative way to engage the student body in sustainability. In 
2018 and 2019, students recycled an impressive 214 tons of ma-
terial.

For a digital copy of the report, please go to 
EnvironmentGeorgiaCenter.org
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List of Resources
To get the most out of renewable energy purchasing:

• Find more information about good recycling models at 
https://environmentamerica.org/sites/environment/
files/reports/Global-Warming-Solutions-that-Work.pdf.

• Read more about our Wildlife Over Waste campaign, 
an effort to prevent plastic pollution here: https://envi-
ronmentgeorgia.org/feature/gae/wildlife-over-waste#

Georgia State University’s polystyrene densifier.

Georgia State University
Georgia State University is at the forefront of efforts to mini-
mize waste on university campuses. In 2018, Georgia State di-
verted 866 tons of materials from landfills. This success is due 
in part to intensive student engagement efforts and an abun-
dance of recycling bins across Georgia State’s campuses. The 
university also provides facilities for recycling special materials, 
such as e-waste, batteries, glass, ink cartridges, and scrap metal. 
Its recycling center houses programs for cardboard baling, se-
cure paper shredding, wooden pallet recycling, and, most im-
pressively, polystyrene densifying.

GSU is one of three universities in the country to own and op-
erate a polystyrene densifier, which shreds, crushes, and melts 
industrial-grade polystyrene down to 1/90th of its original size. 
In this zero emissions process, GSU emphasizes its commitment 
to decreasing waste by encouraging sustainable recycling habits.



Sustainable Transportation
Moving Toward 100% Clean, Renewable Energy on Campus
Electric vehicles aren’t the only option to transition college transportation systems away from fossil fuels. Promoting 
transportation options that use less energy like public transportation, walking and biking will also play a key role in shifting 
America’s colleges and universities to 100 percent renewable energy. 

Better Transit Is a Key Building 
Block of a Clean Energy Future 
Transportation accounts for 30 percent of energy demand in 
the U.S., and surpassed electricity generation as the leading 
source of greenhouse gas emissions in the United States in 
2016. While our electricity grid is getting cleaner, many vehicles 
used for everyday travel still rely on dirty fossil fuels. Expanding 
existing transit services and developing new transportations op-
tions are key to reduce the dependence of campuses on fossil 
fuels. 

Campuses Are Reaping the Benefits 
of Sustainable Transportation
Reducing vehicle trips benefits universities in several ways:

• Quality of Life: Fewer cars make campuses cleaner and 
more enjoyable, with less noise and exhaust in the air. 

• Town-Gown Relations: Reducing driving can help avoid 
the seasonal influx of student cars and the resulting traffic 
in neighborhoods close to campus.

• Recognition: Sustainable transportation boosts colleges’ 
green credentials and makes them more attractive.

• Accessibility: Many colleges offer free or discounted ac-
cess to transit services, as well as their own shuttle bus and 
night-time transportation services.

In 2010, Cornell launched Big Red Bikes, one of 
the first free university bikeshare programs.

Colleges and Universities Are Well-
Positioned to Take on  
Transportation Challenges
College campuses are perfect places to develop sustainable 
transportation:

• Physical Attributes: Campuses are dense hubs of activity 
that concentrate living, working and learning spaces. Walk-
ing and biking can often be the quickest and most conve-
nient mode of travel between campus buildings. 

• Convenience: Biking is an ideal fit for many college cam-
puses, where travel distances are short and students tend 
to have limited incomes and low rates of car ownership. 
College towns have some of the highest rates of bicycle 
commuting in the country, and at least 90 universities have 
developed bikeshare programs. 

• Real Estate: Many universities have strong financial motiva-
tions for limiting the use of cars, which consume valuable 
campus real estate. Instead of building parking lots, cam-
puses can focus on buildings and public spaces.

• Safety: Cars can make campuses less pleasant and more 
dangerous. As a result, universities are creating car-free 
spaces that are walkable, bikeable, convenient and safe. 



Emory University
Emory has developed a robust commute options program that 
offers resources and incentives to employees who commute 
by walking, biking, carpooling, vanpooling and public transit. 
Electric vehicle charging stations and a CarShare program for 
Emory students, faculty and staff encourage sustainable travel 
options. In 2005, Emory created the Cliff Shuttle system, which 
transports around 3 million riders annually to and from Emory 
facilities for free. The shuttles run on a B5 biofuel blend made 
from campus and hospital used cooking oils. 

Emory supports a cycling culture for those who cycle to work 
and around campus, offering a bike rental program, staff and 
student bicycling social groups, and a free bike repair shop on 
campus. A multi-stakeholder plan for trail networks connecting 
Emory’s Druid Hills campus to nearby existing and planned 
trails was developed in 2018. The PATH Foundation (an organi-
zation that focuses on developing biking and walking infrastruc-
ture in Metro Atlanta) and Emory recently installed two new 
sections of the PATH that now provide scenic, off-road trails 
that bring users safely from adjacent communities, and across, 
underneath, and along busy streets. In addition to reducing pol-
lution, the university’s support of sustainable transportation 
promotes physical activity and healthy lifestyles. Through these 
efforts, Emory has seen a 25.7 percent reduction in greenhouse 
gas emissions from faculty and staff commuting since 2005.  
More than half of Emory’s students, faculty, and staff use a sus-

For a digital copy of the report, please go to 
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List of Resources
To develop sustainable transportation options on campus:

• Check out these 10 ways to encourage biking around 
campus: njbikeped.org/the-top-10-ways-to-encourage-
bicycling-among-college-students

• Access the transportation toolkit and resources of the 
Association for the Advancement of Sustainability in 
Higher Education:  
hub.aashe.org/browse/topics/transportation

Newly placed PATH sign at the dedication of a new 
section of PATH.

tainable commute option on a daily basis, with 76 percent of 
students choosing a sustainable commute option. 

Georgia State University
Georgia State University has made a commitment to improving 
alternative commuting opportunities on campus. Their bike 
plan, developed with the assistance of the Atlanta Regional 
Commission, won them recognition from the Atlanta Bicycle 
Coalition and focuses on increasing the ease and popularity 
of bicycle commuting at GSU. Through a campus recreational 
service, Georgia State is able to offer free bike rentals and bike 
services to community members. In addition, the university 
promotes the use of electric vehicles by having several charging 
stations throughout campus. For the first four hours of charg-
ing the university only charges $1. 


	0. CoverSheet - EnvGA - 2019
	1. Energy Efficiency on Campus - EnvGA - 2019
	2. Energy Conservation on Campus - EnvAm - 2019
	3. On-Campus Solar - EnvGA - 2019
	4. Campus Microgrids - EnvGA - 2019
	5. Electric Transportation - EnvGA - 2019
	6. Campus Renewable Purchasing -  EnvGA - 2019
	7. Geothermal on Campus - EnvGA - 2019
	8. Solar Heating and Water - EnvGA - 2019
	9. Campus Recycling -  EnvGA - 2019
	10. Sustainable Transportation - EnvGA - 2019

