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INTRODUCTION

PURPOSE, SCOPE & METHODOLOGY

Over the past year, I have participated in several
place-based building energy courses as student and
teaching assistant, and worked professionally on
campus energy tracking, energy benchmarking and
campus master plans. This work has given me unique
and valuable insight into the perspectives of students,
faculty, and design and research professionals
regarding the pursuit of campus carbon neutrality.
Additionally, I have had the opportunity to attend
two national conferences of the Association for the
Advancement of Sustainability in Higher Education
(AASHE), where campus carbon neutrality was the
topic of many presentations and discussions.

An integrated process for developing a campus
carbon neutrality plan would ideally be adapted to
the particularities of an individual campus. Therefore,
I have played the hypothetical role of consultant to
St. Olaf College to develop a preliminary outline for
a carbon planning process unique to their campus,
outlining current best practices and examining their
current strengths and opportunities. St. Olaf is a
residential liberal arts college for 3,000 students
located in Northfield, Minnesota, about 45 miles
south of the Twin Cities metro area. Its size, liberal
arts focus, and commitment to stewardship all
contribute to rich possibilities for engaging students
in developing a carbon neutral campus. Additionally,
I received my undergraduate degree from St. Olaf,
giving me a deep understanding of campus culture
and enabling access to campus resources.

Through these experiences, I have recognized a
developing synergy between campus buildings and
site, increasing tracking and awareness of energy
consumption (often by outside consultants), and
student engagement with energy use reduction
through curriculum and campus life. Several diverse
yet interconnected questions drove my inquiry in this
project:
• How can students engage in campus analysis &
design?
• How can facilities personnel better capture and
utilize energy consumption data?
• How can faculty & facilities personnel work
together to swiftly achieve campus carbon
neutrality while supporting academic goals?
• How does this work relate to the national &
global context?
While I have observed many successful individual
practices that answer one or more of these questions,
it is critical to move toward a holistic approach
which engages facilities, administration, faculty,
and students as partners utilizing the campus as a
learning laboratory in the pursuit of carbon neutrality
for the institution and, ultimately, the greater world.
For this capstone to my MS in Sustainable Design
degree, I have chosen to explore what such an
approach to planning for campus carbon neutrality
might look like based on current best practices.

This research began by comparing several methods
campuses currently employ for planning or assessing
their sustainability. I discovered that in addition to
being a goal-setting and planning tool for campus
carbon neutrality, the American College and
University President’s Climate Commitment is a
treasure trove of carbon emissions data for hundreds
of US Institutions of Higher Education. Through
analyzing these data, I developed a baseline for
campus carbon emissions to which I could compare
St. Olaf.
In a parallel process, I obtained campus energy
consumption data for St. Olaf from Pete Sandberg,
Assistant Vice President for Facilities. The data came
in the form of monthly meter readings and required
many calculations to be transformed into graphics
that could begin to tell St. Olaf’s energy consumption
story. I interviewed Pete, took a tour of campus
infrastructure, and talked with St. Olaf professor Jim
Farrell and students to gain a sense of current St. Olaf
actions and attitudes related to carbon neutrality.
Using St. Olaf as a case study provided the specificity
necessary to develop the broader thesis: the campus
is rich with data and stories from buildings and
operations that students might explore, with
guidance from faculty, facilities personnel, and
professionals, to gain a better understanding of how
the campus consumes energy and produces carbon.
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Employing the campus in such a way as a testingground for theoretical concepts is increasingly
popular in the United States and many other
countries, fulfilling dual goals of reduced campus
energy consumption and raising students awareness
of strategies for reducing carbon emissions beyond
the campus.
It appears that academia is moving from internal
theoretical discourse in isolated departments to
cross-disciplinary collaboration where students
engage real-world issues supported by the rigor and
professorial consultation of traditional academics.
In this future, the campus will be a place to catalyze
lively discussions, not simply a room where one
comes to listen to lectures and individually read and
write. In a movement called “flipping the classroom,”
these academic needs will likely move online while
the classroom becomes a place for discussion and
interaction. As a result, the physical campus will gain
increased importance both as a place for building
partnerships with others and as a living laboratory
for experimentation. This report is inspired by
these campus-based curriculum trends. It also
draws heavily from previous experience with placebased energy courses, particularly work with Loren
Abraham through the Salovich Zero+ Campus Design
Project.
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The following report explores living laboratory
possibilities for St. Olaf, moving from the broad to the
specific, by:
• introducing the climate change crisis and its
building-derived influences
• outlining several frameworks that St. Olaf might
employ to reduce campus carbon emissions
• exploring St. Olaf energy data as a first step to
understanding the campus’ carbon emissions from
energy consumption, and
• suggesting ways students might engage in the
process of pursuing campus carbon neutrality.
Though the report focuses on energy-derived
emissions, a similar process could be employed
for additional emission sources such as air travel,
and even expanded to planning for other campus
resource use such as water and materials. Energy
use was chosen as the focus of this report as it
is at the center of current national dialogue and
contributes most directly to climate change and
resulting devastating global impacts. While the
following recommendations are specific to St. Olaf,
the discussion is valuable to any campus seeking to
reduce their carbon emissions.

THE CHALLENGE OF OUR ERA
Climate Change is likely the greatest universal
challenge that today’s college students will face.
The U.S. Global Change Research Project released a
report in January 2013 outlining the probable effects
of climate change (NCA, 2013). These global impacts
include:
• more frequent and severe weather events
• increased drought as well as increased flooding
• sea level rise and ocean acidification
• resulting impacts on human health and political
instability

Figure 1: A tornado narrowly misses touching down
on the St. Olaf campus in 1920. Such severe weather
events are more likely to occur with increased global
temperatures. Source: Gerhard Mathre ’23, courtesy
St. Olaf.

The global scientific community has reached
consensus that in order to avoid the most
catastrophic consequences of climate change,
global average temperature cannot rise beyond 2°C,
requiring an 80% reduction in greenhouse gas levels
from 2005 levels by 2050 (IPCC). In Minnesota, the
Next Generation Energy Act adopts this necessity
and requires State agencies and funding recipients to
actively work to meet these goals.
Bill McKibben brought national attention to climate
change science in his July 2012 article in Rolling Stone,
Global Warming’s Terrifying New Math (McKibben,
2012). McKibben highlighted the three numbers
which are critical to understanding our climate crisis.

1. Global temperatures must not rise by more than
an average of 2°C, or 3.6°F, beyond current levels.
To date, the earth has warmed 0.8 °C, but warmth
is increasing exponentially.
2. To maintain temperature rise below 2°C, a
maximum of 565 additional gigatons of carbon
dioxide equivalents (CO2e) can be released into
the atmosphere. Even if we stopped releasing
CO2e today, temperatures are projected to rise
an additional 0.8°C due to the effects of existing
atmospheric carbon.
3. Fossil fuel companies currently have enough coal,
oil, and gas in known reserves to contribute 2,795
gigatons in CO2e emissions, or nearly five times
the amount of fossil fuels it is “safe” to burn. See
illustration in Figure 2.

Unburnable
Known
Reserves

Carbon
Limit
Figure 2: An illustration of the amount of carbon
that can be safely released into the atmosphere
compared to the emissions that would result if we
burned all known fossil fuel reserves. Data: McKibben.
2012.

In order to prevent going over the 565 gigaton
cliff, we must engage in carbon reduction triage,
prioritizing efforts with the most impact. We cannot
wait until all known fossil fuels are consumed to
decrease our energy consumption and invest in
alternative energy sources. By that point it will be
too late to prevent atmospheric carbon dioxide levels
from rising above “safe” levels.
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While the need to respond to climate change and
adapt to mitigate its effects is a sobering issue,
it offers the opportunity to rapidly re-imagine
our infrastructure, economy, and institutions.
Architecture 2030 was founded in 2002 by Ed Mazria
to address carbon emissions from building energy
consumption. Their mission is to “rapidly transform
the U.S. and global Building Sector from the major
contributor of greenhouse gas emissions to a central
part of the solution to the climate change, energy
consumption, and economic crises” (Architecture
2030, 2012).
U.S. energy consumption data by sector from 2011
from the U.S. Energy Information Administration
(EIA) show that buildings consumed 47.8 QBtu, or
nearly half of U.S. energy (Figure 3). By 2035, the EIA
projects that roughly 75% of the nearly 400 billion
square feet of U.S. building stock will be new or
renovated (Figure 4). Architecture 2030 recognizes
this as an opportunity. In order to reach the IPCCrecommended level of carbon emissions by 2050,
Architecture 2030 challenges architects and builders
to design and construct new buildings built today
to reduce their energy consumption by 60% from
the energy a typical building used in 2005. Every five
years, the reduction goal increases 10% to achieve a
100% reduction, or carbon neutrality, by 2030 (Figure
5). In addition, if renovated spaces can achieve half
of that reduction, the building sector will have done
its part to meet the global climate change challenge.
Architecture 2030 provides a template for achieving
carbon neutrality at the national and global scale
by requiring both a reduction in demand and the
development of non-carbon-emitting energy sources.
In Minnesota, all state-funded building projects
must comply with a version of the Architecture 2030
challenge guidelines, MN Sustainable Buildings
2030. Many of these buildings also track their
energy consumption through an online program,
the Buildings, Benchmarks, and Beyond (B3)
Benchmarking Tool, developed and maintained by
The Weidt Group, Center for Sustainable Building
Research, and LHB. Since building operations
often vary from the design model, tracking actual
consumption is a critical step toward carbon
neutrality as it allows operators to ensure the
building is meeting performance goals and take action
to reduce consumption if it is not.
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Figure 3: U.S. Consumption by Energy Sector. Source:
2030, Inc./Architecture 2030 with 2011 data from the
US Energy Information Administration.

Figure 4: Building Turnover by 2035. Source: 2030, Inc./
Architecture 2030 with 2011 data from the US Energy
Information Administration.

Figure 5: Illustrating the 2030 Challenge. Source: 2030,
Inc./Architecture 2030.

THE ROLE OF HIGHER EDUCATION
Colleges and Universities are increasingly recognizing
the key role they play in meeting the critical goal of
reducing global carbon emissions by 80% from 2005
levels by the middle of the century (ACUPCC, 2006;
Dautremont-Smith et. al., 2007; Dyer & Andrews,
2011). Students are demanding both education on
climate change and for their campuses to be carbonneutral. These institutions are well-suited to respond
to both demands, and the campus infrastructure
itself provides an opportunity for students to learn
experientially about carbon emissions reduction
strategies.
College students arrive on campus today interested
and engaged in carbon neutrality because they
continually hear news about the growing devastating
effects of climate change and the impact it will
have on their futures. 2012 drew national attention
to climate change with record-breaking heat and
drought, and with Hurricane Sandy wreaking havoc
on the East Coast. Many prospective students look
for institutions which respond to climate change and
engage them in the process.
To respond to students and assist the global quest
for neutrality, institutions of higher education
are working toward the neutrality of their own
campuses, conducting climate change research, and
educating students on the topic. Higher education is
uniquely positioned to tackle the challenge of carbon
neutrality due to its
1. critical mass,
2. research funding,
3. diversity of skills, and
4. influence on current and future generations
(Dautremont-Smith et. al., 2007; Klein, 2012).
The process of transitioning campuses to carbonneutrality will result in the development of new
procedures, strategies, and policies which can be
expanded to civilization at a larger scale. Benefits to
campuses engaging in these activities include lowered
operational expense, a safeguard against future
energy cost increase, and increased attractiveness of
the school to prospective students.

that students learn from their campus environment,
and teachers can utilize the campus itself to
provide hands-on learning (Orr, 1994; Rohwedder,
2004). The whole campus then becomes part of
the pedagogical tool kit, a “learning laboratory.”
This is especially relevant in the development
of sustainable campus design. For example, it is
incongruous to give a lecture about the importance
of environmental stewardship in a building that
consumes large amounts of electricity and is shut-off
from its surroundings. While the professor delivers
one message, the building delivers another. Instead,
the campus has the potential to be a “teaching tool
for sustainability” (Rohwedder, 2004), inspiring
students and demonstrating possibilities. But
a state-of-the-art chemistry lab does little good
without corresponding lectures, lab assistants,
and well-planned experiments. Likewise, there is a
large educational opportunity that is being ignored
when staff work to reduce campus carbon emissions
without making students an integral part of that
work. Students can participate in data analysis,
design and observation of new technologies, and
collective behavioral shifts that add up to reduced
campus carbon emissions. Carbon-neutral campuses
are a side-effect of a much larger effort to make
students intimately aware of what it takes to achieve
carbon neutrality as a campus and as a planet.
Institutions of higher education are increasingly
leading the pursuit of global greenhouse gas
reduction through development of carbon neutral
campuses, cutting-edge research, and education of
the next generation on climate change mitigation
strategies.
Many challenges exist to achieving and even
beginning to plan for carbon neutrality. The obstacles
facing planning for neutrality are well-represented at
St. Olaf, but so are the strengths and opportunities for
addressing campus carbon neutrality with a unified
academic and data-driven approach. These challenges
and opportunities will be discussed from a St. Olafspecific perspective within this report.

The response to climate change offers a unique
opportunity to support a college’s academic mission.
Over the past two decades, educators have observed
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CAMPUS CARBON NEUTRALITY CONTEXT
A general understanding of the current tools
and trends in higher education campus carbon
neutrality can assist St. Olaf in the development of
a realistic and robust carbon neutrality plan. These
tools include national goal-setting organizations,
assessment systems, traditional and sustainable
campus planning methods, and innovative curriculum
development.
GUIDELINES & RATING SYSTEMS OVERVIEW
As campuses seek carbon neutrality, there are many
established sustainability planning guidelines and
rating systems to help identify best practices, set
goals, and enable benchmarking. They range from
detailed checklists of procedures and performance, to
high goals with flexibility in how they are achieved
(Figure 6). Five are explored here with particular
attention to their applicability to carbon neutrality.
The most widespread tools utilized by campuses
for sustainable planning and assessment are the
Sustainability Tracking and Rating System for
campuses (STARS) and the American College
& University Presidents’ Climate Commitment
(ACUPCC). Both are intimately connected to
the American Association for the Advancement
of Sustainability in Higher Education (AASHE).
Founded in 2005, AASHE grew to 868 member
institutions in 2012, and serves as a clearinghouse for
sustainability research and a host for a yearly national
conference and frequent smaller events and webinars.
Checklists:
Energy Use Reduction

The ACUPCC is less prescriptive and more
demanding than STARS when it comes to carbon,
challenging campuses to become carbon neutral by
a date they choose and encouraging each campus
to create an individualized plan. It was founded at
the first AASHE national conference in October of
2006, when presidents of colleges and universities
across the country came together to recognize the
reality of global warming and commit to reducing,
and eventually eliminating, their campus carbon
footprint. The text of the commitment partially reads:
We believe colleges and universities must exercise
leadership in their communities and throughout society
by modeling ways to minimize global warming emissions,
and by providing the knowledge and the educated
graduates to achieve climate neutrality.
(ACUPCC, 2006)
The ACUPCC “represents a cultural shift to
focus on all aspects of social, economic and
ecological sustainability” as it has transformed
several distinct programs into a unified “strategic
imperative” comprised of the highest level of
leadership (ACUPCC, 2012). The imperative not
only encourages reduction of actual campus carbon
emissions, but also supports the education of the
next generation of climate leaders, advocates with

Challenge:
Carbon Neutrality
& Tangible Actions

Reduction from
baseline
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AASHE developed and currently operates STARS,
a checklist that allows campuses to evaluate their
sustainability from classes and institutional structure
to consumption of water and energy reduction.
Several of the items STARS rates deal directly with
decreasing campus carbon emissions.

Goals:
Carbon Neutrality

Carbon neutral

Carbon neutrality
+
Tangible actions

Figure 6: Guidelines and Rating Systems

a unified voice for carbon neutrality efforts and job
creation, and brings together relevant resources.
Architects and planners may be more familiar with
LEED for Neighborhood Development (LEED-ND).
While intended for new neighborhood construction,
it contains guidelines that are applicable at the scale
of campus planning (Ried, 2008). As in STARS,
implementation of sustainable strategies earns points
toward certification.
Two additional structures exist that campuses
can look to when setting and achieving holistic
sustainability alongside carbon neutrality goals. The
Living Building Challenge (LBC) and BioRegional’s
One Planet Principles both call for net-zero resource
consumption. These approaches provide the most
opportunity for creativity and innovation; they
provide high standards and also allow design teams
the freedom to discover the most appropriate way to
reach them. Along with the ACUPCC, the LBC and
BioRegional approaches require the involvement of
a team of experts and planners, and ideally include a
professional trained in sustainable design who is able
to coordinate design across scale and subject area.
COMPARISON OF ENERGY STANDARDS
These guidelines and rating systems illustrate several
approaches to setting energy standards. LEED-ND
sets the lowest bar, awarding points for up to a 26%
reduction from code for new construction, and a 22%
reduction from code for renovations. Building energy
efficiency earns just two points out of a possible
110 (LEED, 2009). STARS awards points based
on a reduction from 2005 campus consumption,
and the program awards points all the way up to a
100% reduction, or carbon neutrality. Out of the 100
total points in the Operations category of STARS,
up to 8 points are rewarded for reducing building
energy consumption, up to 7 points are awarded for
clean and renewable energy, and up to 16 points are
awarded for completing a greenhouse gas inventory
and reducing emissions, for a total of 31 out of 100.
LEED-ND and STARS are useful first steps in energy
planning, and St. Olaf may find certain suggested
practices useful; however, the certification process
is time consuming and energy use is not as much of a
focus as much as may be desired.

On the other side of the spectrum, the Living Building
Challenge and One Planet Action Plan simply set
a goal of carbon neutrality The One Planet Action
Plan process sets specific goals based on local best
practices, and defines “key indicators” to serve as
targets to measure success. Interested campuses
would benefit from adopting their holistic, goaloriented approach to sustainability, but their key
contribution is their emphasis on setting ultimate
objectives and engaging communities and experts
in deciding how best to reach them given the local
environment and resources.
The ACUPCC contains portions of both methods,
requiring campuses to commit to measuring
emissions and setting a goal for carbon neutrality, as
well as offering Tangible Actions (signatories must
choose two or more) and a network of resources and
support to assist them in reaching their goals. Actions
leading to building energy efficiency only play a role
in Action 2, since a new campus building can be
built to LEED Silver standard or equivalent without
incorporating significant energy efficiency strategies.
The ACUPCC tangible actions are listed below.
1. Establish a policy that all new campus
construction will be built to at least the U.S.
Green Building Council’s LEED Silver standard or
equivalent.
2. Adopt an energy-efficient appliance purchasing
policy requiring purchase of ENERGY STAR
certified products in all areas for which such
ratings exist.
3. Establish a policy of offsetting all greenhouse
gas emissions generated by air travel paid for by
institution.
4. Encourage use of and provide access to public
transportation for all faculty, staff, students and
visitors at institution.
5. Within one year of signing this document,
begin purchasing or producing at least 15%
of institution’s electricity consumption from
renewable sources.
6. Establish a policy or a committee that supports
climate and sustainability shareholder proposals
at companies where institution’s endowment is
invested.
7. Participate in the Waste Minimization
component of the national RecycleMania
competition, and adopt 3 or more associated
measures to reduce waste.
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The ACUPCC has nearly 700 signatories, with a
large surge of initial signatories (Figure 7). This is in
contrast to a steady rise in participating in STARS
campuses (Figure 8). As of January 2013, 232 college
campuses were rated through the system, with a
total of 367 institutions participating. Submission
of certification documents lags behind initial
registration by about a year. Despite the ACUPCC’s
lagging growth, more campuses participate in
the ACUPCC than STARS. While the number of
campuses participating in STARS and ACUPCC
is encouraging, the participants
represent 5000
just a
5000
fraction of the over 4500 colleges and universities
4500 9). There is still
4500much
in the United States (Figure
opportunity to engage more campuses in the unified
4000
pursuit of carbon neutrality,
including St. 4000
Olaf, which
is neither a STARS nor ACUPCC participant.

2006

Figure 7: ACUPCC Participating Campuses. Data:
ACUPCC correspondence.

Figure 8: STARS Participating Campuses. Data: STARS
2012.
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Of the energy standards explored, the ACUPCC
is most relevant to St. Olaf’s needs as it provides a
clear goal, resources and advocacy, and established
methodology. Elements of the ACUPCC process are
academically rigorous enough to incorporate into
curriculum, and students could assist staff with
completing both assessment and planning.
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The strength of the ACUPCC is its hybrid approach:
setting a high goal and providing small, measurable
first steps. The difficulty is in the decades-long
time frame between commitment and fulfillment.
Fortunately, the network of signatory colleges is
designed to work together to discover paths towards
carbon neutrality and share success. This network
of resources, advocacy, and shared data enable
ACUPCC signatories to make advances more quickly
than an individual college pursuing neutrality.
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Figure 9: ACUPCC & STARS Partipants 2012. Data:
ACUPCC & STARS, 2012.

ACUPCC CAMPUS DATA
The ACUPCC challenges institutions to measure
their current footprint, plan for change, and,
through the online reporting system, allows them to
benchmark success against peer institutions. This
online system provides transparency and accessibility
to greenhouse gas emissions data and climate action
plans for each participating campus. One piece of the
climate action plan critical to each campus and easily
compared is the carbon neutrality data. As of January
2013, 375 campuses committed neutrality by 2050, 111
of those by 2030 (Figure 10). Having this information
available publicly encourages friendly competition, is
useful in using current campus practices as a starting
block for innovation, and is an excellent data set for
campus carbon emissions research.
The greenhouse gas reporting required by the
ACUPCC provides data on current emissions for
participating institutions, over 15% of US campuses.
This large data set is perhaps the most useful aspect
of the ACUPCC from an academic standpoint.
Emissions are measured in carbon dioxide equivalents
(CO2e), which includes, among other gases, nitrous
oxide and methane emissions weighted by their
warming potential.
Total emissions for participating schools are
presented, along with normalization by normalized

by both student full-time equivalents (FTE) and
square feet of building area. These normalizations
can be referred to as measurements of Energy Use
Intensity (EUI), though kBtu/SF is the most common
unit for EUI. One goal of increasing awareness of
energy efficiency among college students is to make
students as familiar with EUI as they are with miles
per gallon (MPG). EUI and MPG measure operation
costs, both environmental and economic, of the two
leading contributors to greenhouse gas emissions.
Designing and building more energy efficient spaces
depends on educated clients who know to pursue
buildings with a low EUI.
The average CO2e/FTE for ACUPCC reporting
campuses is useful as a general comparison between
institution types (Figure 11). The data are reported by
Carnegie class, a nationally-recognized classification
system for institution type, which enables a
comparison between similar programs. The type of
emissions are broken down by scope:
Scope 1: Direct emissions from sources owned
or operated by the institution (stationary
combustion, institution-owned vehicles, fugitive
& process emission)
Scope 2: Indirect emission sources limited to
electricity, district heating, steam, and cooling.
Scope 3: All other indirect and embodied
emissions. (air travel, commuting, waste)
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Figure 10: Neutrality Dates for ACUPCC Signatories. Data: ACUPCC, 2013.
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Figure 11: Emissions per Student by Carnegie Class. Data: ACUPCC, 2012.
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Figure 12: Total Emissions by Carnegie Type, estimated by author from ACUPCC emissions-per-FTE data and
Carnegie data for total US FTE.
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The data can also be used to find an estimated total
emissions for all institutions of higher education
in the United States. By multiplying the average
emissions per FTE by the number of FTE for US
institutions by Carnegie class, the estimate of total
annual emissions for higher education in the Unites
States was found to be 89 million metric tons CO2e.
In other words, higher education constitutes 1.3%
of the total 6.7 billion metric tons of US emissions
(Figures 12 & 13). A study with a more rigorous
statistical extrapolation process estimated the
percentage to be nearly 2% (Sinha et.al., 2010). This
percentage is significant—enough to be visible at a
national scale—it is too small to make much of an
impact even if all campuses were carbon-neutral.
However, addressing emissions in higher education
has the potential to have a greater impact on total
US emissions through development of innovative
strategies and the encouragement of an attitudinal
and behavioral shift in the next generation.
ACUPCC data demonstrate that transportation
and energy are the largest contributors to campus
greenhouse gas emissions for the reporting campuses
(Figure 14). These categories make up 89% of total
campus carbon emissions (Scopes 1 through 3), and
energy used in buildings alone comprises over 70% of
total emissions, similar to the findings of Architecture
2030. Knowing the large role emissions from fossilfuel-sourced energy plays in total emissions can help
campuses focus their carbon reduction efforts.
Reducing energy-related emissions depends on a
dual strategy of reducing demand and increasing
renewable energy supply. Campuses often have the
land and long-term institutional investment for
installing renewable solutions on campus to make
economic sense. While most of this report focuses
on reducing energy demand, it is worth noting the
role campuses in aggregate can play in supporting
national development of renewable energy. ACUPCC
signatories comprise the third-largest buyer of
renewable energy credits in the country as part of
their neutrality goals, with a collective 1.28 billion
kilowatt-hours (Klein, 2012).

Emissions from Higher Education as
Percentage of Total US Emissions

Total Higher Ed Emissions
(Extrapolated from
ACUPCC GHG reports)
Total US Emissions (2010)

Figure 13: Emissions from Higher Education as a
percentage of Total US Emissions in 2010 Data: US EIA
and extrapolation from ACUPCC & Carnegie.

Emissions for Baccalaureate
Campuses
ACUPCC
(n=150)
Emissions
Ranked byin
Type
for Baccalaureate
Emissions for Baccalaureate
Campuses in ACUPCC (n=150)

Campuses in ACUPCC (n=150)

Stationary

Stationary Combustion

Purchase

Purchased Electricity

8%

26%

26%

8%

Commuting
Air Travel
Custom Sources

11%

Solid Waste

11%

Commuti
Air Travel

Custom S

Mobile Combustion
Fugitive Emissions
44%

Purchased Steam
Process Emissions

Solid Was
Mobile C
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44%
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Figure 14: Ranking of Emissions by Type for average
of Baccalaureate Campuses reporting to ACUPCC.
Data: ACUPCC, 2012.

cooling, and powering buildings. Three categories
included in Scope 1 were unavailable: process,
fugitive, and mobile combustion emissions. However,
as seen in Figure 14, these categories represent less
than 3% of total emissions for ACUPCC-reporting
Baccalaureate campuses. Their absence should be
kept in mind when comparing St. Olaf data to the
ACUPCC average.

While it is important to track and reduce all carbon
emissions, St. Olaf’s Scope 3 data is not readily
available. This analysis, therefore, focuses on Scopes
1 and 2, which are primarily associated with heating,
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CARBON BASELINE, PROJECTION, AND
GOALS AT ST. OLAF
There are many methods to pursing carbon neutrality,
but something they all have in common is a need to
gather energy and analyze consumption information,
set goals, and plan how to achieve them. In order for
St. Olaf to determine a path toward carbon neutrality,
it is first critical to understand its current campus
carbon emissions. The available data allow a broad
analysis of Scope 1 and 2 emissions, and as electricity
use is available at the scale of the individual building,
the focus of the analysis is on electricity use in dorms.
It would be useful to conduct additional analysis of
campus energy data, such as energy expenditures
for building heating, and this work could use a
similar method as the electricity analysis described
below. However, this would require additional data
collection tools not currently in place, such as steam
meters at each building. This analysis would ideally
be performed by a class of students.

After energy use data are gathered, the first critical
step in a campus carbon inventory is understanding
the total emissions normalized in a way that is
comprehendible. Carbon emissions per student,
CO2e/FTE, is an excellent place to start. Figure 15
below shows St. Olaf emissions from building energy
consumption over the past ten years compared to
the ACUPCC average for reporting Baccalaureate
institutions. Gas is used primarily for producing
steam and hot water, electricity for producing chilled
water and powering lights and equipment, and oil for
running a generator and providing stand-by heating
when needed. There are many lessons that students
could draw from observing the data. For example,
they might note that St. Olaf is surprisingly close
to the ACUPCC average, the first bar in the chart,
but uses more gas and less electricity in comparison.
This suggests St. Olaf uses more energy for heating,
which is likely true due to its cold-weather location.
The line for total degree days below does show
some correlation with gas use. One possible lesson

8

St. Olaf Carbon Emissions per Student by Energy Source
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Figure 15: Ten years of St. Olaf emissions resulting from campus energy consumption, normalized by FTE and
compared to the ACUPCC average for Baccalaureate Institutions. Total gross square feet, total degree days,
and normalization for both are included. Data: Pete Sandberg and ACUPCC.
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for students is that cold-weather locations have
higher emissions from heating, and therefore need to
spend more effort on insulation and efficient heating
methods.

as a biomass gasification plant, would drastically
reduce carbon emissions over a short time period
time. The slope may also flatten out in the future, as
improvements become exponentially more difficult.

The ten years of data show a general decline in
total emissions, with a more significant decline in
electricity. The data represent ten years of significant
upgrades to campus infrastructure with an energyefficiency focus, from renovations to a new LEEDPlatinum Science Center. The drop in electricity
emissions in 2007 reveals the addition of a wind
turbine. While the turbine was modeled to provide
30% of campus electricity, it has continually underperformed its model. A fully-functioning turbine
would have put St. Olaf well under the ACUPCC
average for electricity emissions. Additionally, gross
square feet (GSF) have also increased during this
time period. Reducing GSF can play an important
role in reducing total emissions.

While St. Olaf seems to be taking many right steps,
the decrease in emissions is still slight and reveals
that a stronger, swifter move towards neutrality is
necessary in order to meet even the most lenient of
targets. Three carbon neutrality goals are shown
in comparison to projected reductions. The least
restrictive goal, an 80% reduction from 2005 levels
by 2050, which is recommended by the IPCC and
adopted by the state of Minnesota, is a curve twice
as steep as the forecasted reduction. Goals of carbon
neutrality by 2050 or 2030 are steeper yet. Carbon
neutrality by 2050 is the most common ACUPCC
target, but neutrality by 2030 would be an ambitious
goal that would set St. Olaf ahead of the curve. This
graphic suggests that despite commendable carbon
reductions from 2001-2011, including construction
of a net-zero LEED platinum building and a wind
turbine, carbon emission reduction must happen at
a more rapid pace to meet any of the three targets
explored in Figure 16. These curves are useful for
carbon reduction planning as they set the trajectory
to help determine the scope and time frame for
carbon reduction strategies. Further research should
determine what it would take to achieve such steep
reductions.

The ten years of energy emissions data is especially
useful for forecasting future energy use and setting
goals for carbon emissions reductions. A simple linear
projection from the data results in just under a 50%
reduction from 2005 levels by 2050 (Figure 16). This
assumes that new buildings, renovations, upgrades,
and the addition of renewable energy sources would
result in a steady reduction of emissions. In reality,
the addition of large renewable energy sources, such

8
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Figure 16: Projections and targets for carbon emissions per student at St. Olaf. Business As Usual extrapolated
from ten years of data (Figure 15). Other lines show potential emissions reduction targets. Data: Pete Sandberg.
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PEER INSTITUTIONS
Many of St. Olaf’s peers are ACUPCC signatories,
and their emissions data and climate action plans for
all signatories are available online and can be used to
put St. Olaf’s data in context. Four out of five of the
colleges St. Olaf has defined as national peers have
signed the Climate Commitment, including Carleton,
Colorado College, Macalester, and Oberlin. Fortysix percent of colleges and universities in Minnesota
have signed the Climate Commitment (twenty seven
out of fifty-nine). Nearly half of the private colleges
in Minnesota and all of the University of Minnesota
Campuses are signatories, along with twenty-two
percent of Minnesota State Colleges and Universities
(MnSCU). If St. Olaf hopes to be recognized as a
leader in campus sustainability, it would help to
publicly commit to seek carbon neutrality. It will
be informative to track the progress of ACUPCC
signatories over the next several years to see how they
are able to meet their performance goals.
St. Olaf’s carbon footprint actually compares quite
favorably to its peers, both in terms of Scope 1 & 2
emissions per student (Figure 18), and Scope 1 &
2 emissions per 1000 square feet (SF) (Figure 19).
(Note: While the peer institutions’ Scope 1 emissions
include process, fugitive, and mobile combustion
emissions and St. Olaf’s emissions do not, these
categories combined were less than 3% of total
emissions for ACUPCC-reporting Baccalaureate
campuses.) Notably, Oberlin is recognized as a
national leader in carbon neutrality, but its actual
emissions data perform poorly compared to St. Olaf
and other peers, even including its renewable offsets.
While energy use intensity is typically measured in
units of energy per square foot (kBtu/SF or CO2e/
SF), measuring emissions per student or student full
time equivalent (CO2e/FTE) has advantages when
comparing across institutions of higher education.
Although the ultimate goal is zero carbon emissions
regardless of the denominator, comparing CO2e/FTE
encourages campuses to utilize reduction of campus
SF/student as a strategy toward reducing total
carbon emissions while maintaining or increasing the
number of students the campus serves.
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ST. OLAF PEER ACUPCC SIGNATORIES
Carleton College
Colorado College
Macalester College
Oberlin College
MINNESOTA ACUPCC SIGNATORIES (46%)
Private Colleges (47%)
Augsburg College
Carleton College
College of Saint Benedict
Gustavus Adolphus College
Macalester College
Saint John's University
St. Catherine University
University of Saint Thomas
University of Minnesota System (100%)
University of Minnesota-Crookston
University of Minnesota-Duluth
University of Minnesota-Morris
University of Minnesota-Rochester
University of Minnesota-Twin Cities
Minnesota State Colleges and Universities (MnSCU)
(22%)
State Universities
Bemidji State University
Metropolitan State University
St. Cloud State University
Winona State University
State Community & Technical Colleges
Century College
Dakota County Technical College
Hibbing Community College
Inver Hills Community College
Lake Superior College
Minneapolis Community and Technical College
Minnesota State Community and Technical
College
Vermilion Community College
Figure 17: CO2
equivalent emissions
per student at St.
Olaf peers reporting
to ACUPCC.

Increasing students per square foot, however, may
increase campus kBtu/SF as students plug in more
laptops and lights are on for longer hours in the day
as classrooms use efficiency increases. However, it
is likely that the energy used to heat and cool the
spaces would remain relatively stable. For this reason,
it is important that kBtu/SF or CO2e/SF not be the
only measure of emissions reductions, and that both
measurements be tracked and compared in a balanced
approach toward reducing total carbon emissions.

The graphs below illustrate the differences in
normalization methods. While St. Olaf and
Macalester have CO2e emissions per 1000 SF that
are not much lower than their peers, they are able to
produce fewer emissions per student educated due to
their higher density.
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Figure 18: CO2e
emissions per student
at St. Olaf peers
Data: ACUPCC.
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emissions per square
foot at St. Olaf peers
Data: ACUPCC.
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PLANNING & ANALYSIS TOWARD CARBON
NEUTRALITY
Many methods of campus analysis and planning exist
from which could assist St. Olaf in developing its own
plan toward carbon neutrality. Climate Action Plans
have the most relevance, but are still an emerging
method that could benefit from integrating some of
the established rigor and authority of the traditional
campus planning process. The strengths of both
methods are combined at the end of this section with
an analysis of electric EUI by building at St. Olaf.
ACUPCC CLIMATE ACTION PLANS

preliminary plans for progress. Carleton College
provides a good example of a carbon plan. They
first calculated their baseline projected emissions
through 2050. Then, a committee performed a
thorough analysis of a variety of demand, supply, and
other carbon reduction strategies (Figure 20). They
evaluated each strategy based on its potential impact,
cost, and payback, and assigned them to a timeline
in order to determine a preliminary plan (Figure
21). While they have not yet chosen all strategies
necessary to reach zero, this plan meets mid-term
targets and serves as a solid foundation for future
planning as technologies and strategies evolve.

The most direct example of planning for carbon
Macalester College’s CAP notes that while it has
neutrality are Climate Action Plans (CAP) prepared
implemented sustainable practices for three decades,
for fulfillment of the ACUPCC. Climate Action Plans
its participation in the Commitment led to its first
VI.
Evaluation
Process
for
all signatories
are available
on the ACUPCC site.
“long-term, strategic plan that is focused on every
Ideally, they are completed by campus staff, students,
aspect of the institution, and establishes specific,
and/or
outside
consultants
after
a
greenhouse
gas
measurable sustainability objectives and goals.” The
Options Evaluated
The steering
committee identifies
evaluated approximately
twofor
dozen GHG emissions
mitigation
emissions
inventory
the key areas
benefits
of the Climate Action Plan extend beyond
options as shown in Figure VI.1. Those that appear in green represent options that were
improvement.
emissions
for Macalester and move toward
quantitatively evaluated for relative cost and carbon reduction impactscarbon
and included
as
recommended actions within the carbon reduction portfolio. Blue options are addressed
a more holistic decision-making approach. They set
in this plan but were not quantified as part of this study. Yellow options were quantified
Climate
Action
clearly
define
goals,
but determined
to Plans
be infeasible
or to
have an
unfavorable ratio of costtheir
to carbon
goal of neutrality by 2025. This will constitute a
reduction
potential.
Gray
options
were
not
evaluated
as
part
of
this
study.
communicate a baseline emissions level, and make
Evaluation Criteria
FIGURE VI.1: OPTIONS EVALUATED
Strategies
Considered for Carleton’s Climate Action Plan
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Figure 20: In the preparation of Carleton’s Climate Action Plan, a team considered many strategies for carbon
emissions reductions, outlined above and represented in a timeline at right. Source: Carleton’s CAP.
The steering committee began by identifying criteria to help guide the evaluation of

various carbon
PAGE
20 mitigation strategies. Solutions were compared by quantitative metrics
such as first cost, operating cost, net annual cost/savings per metric ton of carbon
reduced, and decrease in campus energy in kBtu per square foot or kBtu per person.

52% consumption reduction from 2007-2008 levels,
with the remaining 48% coming from offsets. This is
a clear example of how carbon neutrality is achieved,
by both reducing consumption and offsetting demand
through renewable sources. While a 100% offset
through renewables may be unreasonable, a 48%
offset may prove to be more feasible. Two-thirds
of consumption reduction is planned by curbing
building energy-related emissions through strategies
such as retrocommissioning.
Oberlin College’s Climate Action Plan briefly
outlines their plan to reach neutrality by 2025. The
College’s emissions are primarily from building
energy consumption (90%), with 46% of the total
from electricity and 30% from a gas/coal plant on
campus. They hired consultants, Energy Ventures
International (EVI), to assist with their plan. Select
campus buildings were evaluated in-depth, and
reduction strategies were prioritized by order of
highest payback and first year savings to cost ratio.
The top two strategies were lighting & HVAC
controls/occupancy sensors, followed by building
envelope upgrades. Oberlin’s CAP seeks to first

implement energy efficiency measures through
audits, followed by steam system maintenance, and
an eventual replacement of the coal-fired central
heating plant with either a landfill gas-fired or
biomass system. Through the Oberlin Project, led
by David Orr, the college is also working with the
town of Oberlin to promote sustainable development
on a large scale and eventually reduce the carbon
emissions of the entire community.
As Climate Action Plans continue to be developed,
they will hopefully grow in rigor and become more
integrated with traditional planning processes.
Middlebury College in Vermont provides an excellent
example of a solid CAP, with the ambitious goal of
neutrality by 2016, that is integrated into the larger
Campus Master Plan document and institutional
processes.

Graphic Depiction of Carleton’s Climate Action Plan

Figure 21: Carleton’s Climate Action Plan strategies displayed in terms of quantity and timing of impact.
Source: Carleton’s CAP.
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TRADITIONAL CAMPUS PLANNING

Traditional Campus Plan Examples

Campus master plans are an established and rigorous
method of planning and analysis, a critical component
of the planning process for nearly all institutions
of higher education. While content varies from
campus to campus, a master plan is generally “a
framework and a set of strategies to direct future
campus development” (Miller, 2012). This framework
ideally supports the academic plan and mission of the
institution (SCUP, 2012).
Campus planning for Institutions of Higher
Education is supported nationally by the Society for
Campus and University Planning (SCUP). It was
established in 1965 to support campus planning
that is “holistic, systemic, and crosses functional
and operational boundaries” (SCUP, 2012). The
organization is committed to supporting sustainable
campus planning efforts and working with outside
entities such as AASHE. In fact, SCUP named AASHE
the recipient of the K.C. Parsons Founders’ Award
for Distinguished Achievement in Higher Education
Planning at the Spring 2012 SCUP conference.
AASHE emerged partially from SCUP’s campus
greening initiatives, and has since expanded to
include curriculum, operations, and other categories
beyond facilities planning.
While campus plans generally provide a direction
forward for the campus, their specificity varies widely
from the aspirational and vague to the physical and
detailed (Miller, 2012). Depending on the needs of the
campus, some plans specify brick colors and window
sizes, while others outline current demand and future
need for buildings and landscape.

Figure 22: Identifying Campus Green Space at St.
Olaf. Source: Ellerbe Beckett.

Figure 23: Planning for Welcoming Entrances at St.
Olaf. Source: Ellerbe Beckett.

Developing campus master plans is a visual and verbal
task. Most include maps that analyze the current
campus and make proposals based on interviews
with key stakeholders. Campus administrators and
facilities personnel are key players in the planning
process, and input from departments on their space
needs plays a role. Students are sometimes involved in
discussions, although their role may be seen more as
a chance to gain buy-in from the campus community
rather than a critical component of the planning
process (Cornwall, 2012).
Figure 24: Identifying Campus Development Zones at
St. Olaf. Source: Ellerbe Beckett.
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St. Olaf’s current master plan, or “framework plan,”
was developed in 1996 to assist with site selection
for a new student center. It analyzes Building, Open
Space, Circulation, and Utility conditions, outlines
a framework for future development, and explores
possible sites for the proposed student center
(Figures 22-27). Sustainability is included to the
extent that the plan encourages restoration of natural
lands and limits sprawl growth, but not much more is
mentioned.

Figure 25: Identifying Natural Resources at St. Olaf.
Source: Ellerbe Beckett.

Figure 26: Establishing Land Use Zones at St. Olaf.
Source: Ellerbe Beckett.

Sustainability has entered the realm of campus
planning discussions over the last six years, but it’s
generally been just a “list of shoulds,” one component
of a silo-ed planning process rather than an integrated
component of framework development (Cornwall,
2012; Smyth, 2012). Energy use does not often
receive the same analytical rigor that is expected of
other aspects of the planning process. For example,
many master plans consider space utilization, or the
number of hours each day a classroom is occupied
compared to a defined utilization goal. A similar
approach for an in-depth energy analysis would
be to calculate the energy required to operate that
classroom. Just as knowing the utilization of a
classroom can assist in increasing or decreasing the
number and size of campus classrooms, knowing the
energy performance of those classrooms can assist
in determining which spaces to keep and which to
renovate or bring offline. In turn, space use planning
affects total energy consumption by requiring less
campus square footage to heat, cool, and light, with
the same educational outcome (Haggans, 2012).
Regardless of whether or not a separate Climate
Action Plan is developed, it is critical to integrate
planning for carbon neutrality into the master
facilities plan. First, it is the key document that
guides the future physical development of the
campus, and neutrality goals should not be hidden
in a secondary document which may not be aligned
with the master plan. Second, the master facilities
plan is ratified at the highest levels of the institution
and receives buy-in from the community at large. And
finally, the current master planning process is a solid
analysis of the campus that would be supported and
enriched by an account of resource consumption.

Figure 27: Noting Areas of Concern at St. Olaf.
Source: Ellerbe Beckett.
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ELECTRICITY ENERGY USE INTENSITY (EUI)
The tools of traditional campus planning can
be adapted to analyze information relevant to
campus energy consumption. In the current St.
Olaf masterplan, a graphic shows buildings colored
by their facilities condition index, (FCI) or their
general need for repairs and updates (Figure 29).
FCI is a planning term that quantifies the relative
condition of a building by dividing its cost for
deferred maintenance by its current replacement
value. Buildings with a high FCI are generally more
worn and are good candidates for replacement or
more intense repairs. This shows at a glance which
buildings are most in need of improvements. The
approach can communicate energy useage on a
per-building basis. Since electricity is the only fuel
St. Olaf Master Plan Facilities Condition Index

Current Building Electricity Meter Analysis

Figure 28: St. Olaf Electricity Meter Tracking. Source:
Pete Sandberg.

Figure 29: Graphic representation of Facilities Condition Index in St. Olaf Masterplan. Source: Ellerbe Becket, 1996.
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greatest opportunity for electricity use reduction. The
graphic below (Figure 30) shows St. Olaf buildings
shaded according to how much electricity they use
per square foot. At a glance, planning staff can see
St. Olaf facilities staff currently use monthly
that Dittman, Christiansen, Speech-Theater, Rolvaag,
electricity data in spreadsheet form to check
Tom Porter Hall, and Regents use the most electricity
month to month and year to year readings for data
when normalized for their size. These buildings are
abnormalities (Figure 25). These data could be
among the most heavily-used academic buildings at
extremely useful in the planning process if they were
St. Olaf, except for Tom Porter Hall, which is a sports
used to determine which buildings use the most
energy per square foot. These buildings could then Baseballpractice facility. It is not surprising Regents is a high
Soccer Practice Fields
user since the science programs use a high amount
be strategically prioritized for electricity retrofits for Practice
Field
of electricity for experiments and require significant
lighting and other equipment.
ventilation and fresh air. Likewise, Dittmann, the Art
and
The energy use intensity of buildings
can be shown
Mark
AlmliDance building, has many exhaust hoods and a
Mabel
Baseball
Shirley
relatively
high refresh rate for the ventilation system.
graphically in a method similar
to
the
FCI
illustration
Field
Field
The music and theater buildings have specialized
described previously. This would highlight the
equipment like stage lighting and electric pianos,
buildings with high
EDUs,
which
may
have
the
Intramural
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metered at the building level, the example developed
here is for electricity.
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Figure 30: Proposed depiction of Energy Use Intensity (EUI) for campus buildings. Data: Pete Sandberg.
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and both it and Rolvaag Library are used at night.
This informal evaluation suggests these buildings
might be good candidates for super-efficient lighting
replacement. A next step would be to conduct a field
assessment of lighting wattages and see if they are
the main consumer, or if there is another dominant
electricity user. Examining existing electricity data to
determine the outliers is the first step in the retrofit
prioritization process.

high efficiency models. If, however, the greatest
electricity use is more difficult to reduce, like a high
rate of ventilation or a discipline-specific tool, it may
be more appropriate to look for savings elsewhere.
Energy use intensity, opportunity for savings, and the
total impact of the savings should all be considered
when analyzing data to strategically determine which
actions to pursue.

Beyond showing averages of electricity use by
program, the graph below can be used to find
A pragmatic way to compare electricity consumption
electricity use stories that show the pattern of
by building and program over time is through a
campus consumption or reveal areas to explore
simple line graph of electricity use intensity. Figure
further. The steep red lines show the opening of
31 shows the changes in annual EUI for all campus
the new science building in 2008-2009 and the
buildings, color coded by type. In general, academic
subsequent decline in energy use as Psychology
buildings tend to be more energy-intensive, especially
moved out of one building and into the new one.
the science building, which uses nearly 45 kBtu/
Additionally, the renovation of the old science center
SF/year in electricity alone. Student Life buildings
into the new administration building can be clearly
such as the Commons and athletic facilities hover
seen from 2010-2011 as one gray line decreases and a
in the 15-25 kBtu/SF range, while residence halls are
new gray line increases. Notably, Christianson Hall
generally lower, at 10-20 kBtu/SF. This suggests that
of Music is beyond the scale of this graph. Its average
academic buildings provide the greatest opportunity
EUI for electricity is 150 kBtu/SF/year, which may be
for electricity use reduction. However, it is important
due to an inaccurate meter. St. Olaf facilities staff are
to take this inquiry further to determine if low-cost,
currently evaluating electricity meter accuracy in part
high-reduction strategies
can
be
used
in
the
academic
Yearly Electricity Consumption
as a result of this thesis investigation.
buildings.
If the high use is caused by lighting or
50
appliances, it may make sense to replace them with
Yearly Electricity Use per SF by Building Type
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Figure 31: Yearly electricity use averages for St. Olaf buildings by type. Data: Pete Sandberg.
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PLACE-BASED ENERGY CURRICULUM
Campuses are full of energy data that can be analyzed
to reveal ways to increase campus efficiency, and this
sort of campus analysis is an ideal activity in which
interested students can participate through campusbased energy curriculum. As carbon neutrality is
emphasized at the levels of policy and infrastructure,
it is continually important to engage students in
the creation of the sustainable campus in order
to take advantage of the learning opportunities
presented and educate the next generation of climate
change leaders (Breen, 2010). Examples of existing
place-based energy curriculum and explorations of
additional St. Olaf data show the potential to use
coursework to develop a deeper understanding of
campus energy use while supporting the academic
mission of the College.
Students are eager to help make their campuses
carbon free. Student insistence persuaded many
presidents to sign the ACUPCC, and Campuses
Beyond Coal, a student-driven initiative of the
Sierra Club, is pushing for clean-energy solutions.
Unfortunately, students often lack understanding
of the ways our buildings and greater infrastructure

produces, transports, and consumes energy in order
to suggest actionable plans. This gap between
interest and knowledge is an opportunity to unite
carbon neutrality and academic goals through
supporting curriculum development on this topic.
However, schools are increasingly hiring for-profit
companies to analyze campus energy consumption
data and assist with the development of reduction
strategies and Climate Action Plans. Companies
such as Lucid display real-time consumption data
online for hundreds of campus and host reduction
competitions (Figure 32), Class 5 leads behaviorbased energy consumption campaigns, and Sightlines
focuses on data analysis and has assisted with the
development of an online campus carbon calculator
for the ACUPCC. While seeking outside expertise
does support campus energy efficiency, it diminishes
the opportunity for students to get involved and learn
though hands-on experience. Ideally, students would
work hand-in-hand with consultants. Pursuing
campus carbon neutrality is relatively insignificant,
just 1.3% of total U.S. emissions, but if students
learn from the process, they may influence emissions
reductions beyond the campus.

Figure 32: Lucid is one of many companies offering real-time monitoring and display of campus resource
consumption data. Source: Lucid.
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CURRICULUM EXAMPLES
Encouragingly, there are many examples of curricula
that support carbon neutrality goals from which
St. Olaf can draw to enrich its own curriculum.
Incorporating carbon neutrality topics into the
curriculum can range from adding new courses to
developing a carbon neutrality course framework
across disciplines, to something as simple as adding
place-based examples into existing coursework.
These courses engage students with energy data,
building operations, and carbon-neutral design.
• Student-Conducted Campus Inventory
Students at Macalester College conducted a
greenhouse gas inventory with assistance from
faculty and staff. The College benefited from timely
collection of data with more depth than had the data
been collected by staff, and students gained career
development experience as they worked with college
staff in a professional capacity (Well, Savanick,
and Manning, 2009). The students gathered carbon
emissions data from a variety of campus offices and
departments, reported their findings, and additionally
studied the broader carbon neutrality movement.
St. Olaf has also experimented with utilizing students
for campus data collection. In spring 2012, students
in Jim Farrell’s Campus Ecology course conducted
portions of the STARS campus rating for St. Olaf.
According to a conversation with Farrell, student
groups had varying rates of success due to the staff
and faculty willingness to participate. Had the
project been an institutional initiative and not simply
a class project, there would likely have been more
support. Additionally, although students had the
whole semester to complete the project, most spent
only the last month seeking data. Additional class
time dedicated to the project may improve the ability
to gather accurate data as well.
• Peer-Reviewed Journal Article
Students at Oberlin College conducted and
published a study to determine if residents of campus
dormitories would reduce electricity consumption
when exposed to real-time visual feedback and
incentives (Peterson et. al., 2007). This experience
partially prompted Oberlin students to start a nowsuccessful company, Lucid, that provides online, realtime resource monitoring.
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Figure 33: A student team, including the author,
mapped zones served by air handling units to
understand energy use within a campus building.

Estimate of Building Electricity Consumption
by Type

Figure 34: Electricity consumption breakdown by
use type were estimated for the building above to
determine greatest potential for conservation.

• Campus-Based Analysis
The exploration of energy data is the main project for
the Energy and Indoor Environmental Quality course
in the MS in Sustainable Design at the School of
Architecture at the University of Minnesota College
of Design. Developed by John Carmody and currently
taught by Jay Johnson, the project requires students
to work with the facilities staff of a campus building
to analyze current energy consumption and make
energy-saving recommendations in a final report and
presentation to peers and facilities staff (Figures 33 &
34).

• Campus-Based Design
Several courses in the University of Minnesota’s
College of Design use real or hypothetical projects
on campus as the subject for studio design projects.
Thermal & Lighting Design is a graduate-level
course that asks students to design a net-zero energy
building addition, and exposes them to passive and
active energy saving design strategies as well as
energy modeling (Figure 35). The Salovich Zero+
Campus Design Project brought Architecture and
Landscape Architecture students together to envision
net zero energy and water use landscapes and
buildings on campus. Students and faculty worked
with Capital Planning and Project Management staff
on real upcoming projects, and presented their lowenergy solutions to them (Figure 36).

Figure 35: This addition to Rapson Hall was designed to produce more energy than it consumes. Source:
Architecture 5516, Thermal & Daylighting, Rapson Hall Net Zero Addition, John Wade with Jon Rozenberg and
Elizabeth Turner.

Base Case vs. Designed Building Energy Use

Figure 36: Sankey diagrams showing a base case of building energy flows compared to a designed best case
energy plan. Source: Salovich Project, Zero Plus Residence Hall Design, Dawn Keeler.
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• Cross-Departmental Initiatives
UMore Park is a proposed development for 20,00030,000 people on University of Minnesota land that
will be designed based on sustainable principles.
The UMore Academic Advisory Board was formed
to identify opportunities for students to engage in
the development process. A place-based educational
designator and a web-based archive of student work
are two academic outcomes of the UMore project.
• Design-Build Opportunities
Students at the University of Minnesota developed
affordable strategies for Net-Zero homes as they
designed and assisted in the construction of a Habitat
for Humanity project (Figures 37 & 38). Students
researched various topics such as insulation and
air barriers, orientation and window placement,
and chose appropriate, cost-effective strategies to
meet the needs of an actual Habitat for Humanity
client. Energy consumption was reduced as much
as possible, and while photovolatic panels were not
purchased at the time of initial construction, the
house is ready to be net zero with the addition of
panels on its appropriately-sloped southern roof.
This project was an ideal way to engage students
in research and decision-making with a real-life
outcome. Though this project was built for an outside
organization, a similar process may be appropriate for
a small-scale campus building.

The curricular examples described above are certainly
educational for students, and perhaps the experience
with place-based analysis and problem solving is
extra motivation for learning. However, with the
exception of the Macalester and Oberlin examples,
the curriculum often falls short in influencing real
campus decisions. This happens for a variety of
reasons, from inaccuracies in student work to a
disconnect between the student process and product
and the professionals conducting campus design
and planning. At a school the size of St. Olaf smaller
bureaucracy may produce more positive results. At
the same time, outside consultants are sprouting
up to assist campuses with energy analysis. There
must be more connection between the students and
the analysis being done on campuses to avoid lost
educational opportunities.

Figure 38: Habitat for Humanity home as constructed.

Figure 37: Planned “net-zero” Habitat for Humanity home. Source: Habitat for Humanity Net-Zero Studio
rendering.
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One way to engage students in current campus
projects would be to run campus-based courses
like professional design studios, with the instructor
serving dual roles as professor and head of a
consultant team. This was the method employed for
the successful Habitat for Humanity course described
above. The professor is ultimately responsible for the
content of the work and could refine student work
to a professional level through group consensus,
reviews with campus clients, and the professional
experience he or she brings to the classroom. A
Research Assistant could also work with faculty to
refine projects for professional use. Having a design
professional play a dual role as faculty also supports
a more robust design and research process than
would ordinarily be possible in most budgets, as the
designer would be paid to teach, not through the
project budget, and the bulk of the research would be
conducted by students.

design merged with scientific exploration. One
example of innovation comes from St. Olaf alumus
David Rose, recently featured in a St. Olaf Alumni
Magazine article. Among many other technology and
human interfaces, David developed a device called
an Ambient Orb which glows different colors in
response to stock market, weather, or even energy
data (Figure 39). Oberlin installed Ambient Orbs
in several campus buildings, where they glow red
when electricity consumption is high and green when
it is low, and found that electricity consumption
dramatically decreased. With an investment of
small grants, curriculum focus, and faculty support,
it is likely that St. Olaf students and faculty could
develop equally innovative ways to communicate
energy information beyond spreadsheets and papers,
while simultaneously providing a rich academic
opportunity for students. The following section
demonstrates what such a St. Olaf-based energy
analysis course may involve.

This learning approach is not dissimilar from Maria
Montesorri’s philosophy for education for the young
adult, in which an expert in a topic area, rather than
a teacher, helps guide students through the care and
maintenance of their learning environment. When she
developed the concept decades ago, she envisioned
students living on a small farm where they would
learn about biology through caring for plants and
animals, and would learn about economics by figuring
out how to sell their products in order to maintain
their farm and make a living. In a contemporary
adaptation, professionals could serve as guides to
students as they develop the sustainability and
carbon neutrality of their college campuses.
Engaging students at St. Olaf in the analysis and
design process has the potential to produce outcomes
far richer and more engaging than a consultant’s
typical report full of charts and text. In addition to
a standard best practices manual, the Liberal Arts
students at St. Olaf might produce an art installation,
compose a song, or draft a new policy based on their
analysis of campus energy use. Students may develop
ways of presenting their work to reach audiences
beyond typical environmental and design fields. A key
goal of such a course would ideally include innovative
public presentation of the student work.

Figure 39: St. Olaf alum David Rose invented the
Ambient Orb. What methods of data display could
future Oles invent? Source: Fred Field and St. Olaf
College.

The rich cross-disciplinary environment at St.
Olaf provides a strong foundation for creative
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POTENTIAL EXPLORATION WITH CAMPUS
ELECTRICITY DATA
Currently on campuses, students engage with energy
consumption data most frequently through residence
hall campaigns and competitions designed to
decrease electricity consumption, often a month-long
competition touted as “dorm wars.” These campaigns
give the false impression that residence halls are the
major consumers of campus electricity. Figure 31
demonstrates that, at St. Olaf, dorms are among the
lowest consumers of electricity on a per square foot
basis, and Figure 42 shows that dorms average only
about 25% of total campus electricity consumption,
and that percentage is decreasing.
Regardless of their relative unimportance in the
college’s total carbon emissions picture, it may prove
useful to compare electricity use in residence halls
because they are a space where students themselves
have great control over electricity consumption,
and their similarity in program allows for direct
comparison. The focus on dorms is especially
appropriate for St. Olaf, where students are
interested in how to live more sustainably on campus.
Additionally, a student-developed SustainAbilities
program supports an EcoRep in each residence hall
who serves as a resource for students and develops
educational opportunities. This program may be
useful in both assisting analysis and sharing findings.

Figure 40: Typical dorm room with electric appliances.
Source: Tyler Nielsen.

Figure 41: Ytterboe pod common room. Source: Tyler
Nielsen.

Residence Hall Electricity as Percent of Total Campus Electricity
18000

16000

14000

Annual MWH

12000

10000
Other
Residence Halls

8000

6000

4000

2000

0

PAGE 32

2007

2008

2009

2010

2011

Figure 42: While many
campus energy use
reduction campaigns
focus on residence hall
electricity use, at St.
Olaf the total electricity
consumption of residence
halls is a relatively
small fraction of total
electricity use. Residence
hall campaigns may
educate students, but a
focus beyond the dorms
is necessary to impact
campus-wide electricity
consumption. Data: Pete
Sandberg.

More generally, the exercise of understanding
electricity consumption in dorms is valuable for
students because it is at an easily comprehensible
scale. Starting at the scale of their own room (Figure
40), students can find the electricity consumption
of each object they plug in and lights they turn on
by multiplying the kilowatts drawn by an estimated
number of hours used. They can then compare this
number with the total electricity consumption of
their dorm to see how their individual use compares
to a dorm average.

Annual total-dorm electricty data also provides a
learning opportunity. For example, Ytterboe’s kBtu/
SF is similar to the other residence halls, but its
kBtu/resident is dramatically higher (Figures 43 &
44). This is because there are more square feet per
student in Ytterboe, a Senior dorm with a common
room for pods of ten students (Figure 41). This
results in more electric lights (the common rooms
have no windows), and usually an additional set of
entertainment equipment.
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Figure 43: Most residence
halls are within a similar
range for electricity
energy use intensity and
show a general decrease
in electricity consumption
from 2007 to 2011. Larson
is a low-level outlier while
Ytterboe and Mohn
are on the high side.
Students could explore
these differences through
further data gathering
and analysis. Data: Pete
Sandberg.
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Monthly Electricity Consumption per Student in Residence Halls
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Figure 45: Examining monthly electricity consumption per dorm provides a more accurate comparison of
electricity consumption. It becomes clear that some residence halls are used over the summer months, unfairly
influencing the yearly average.
Summer
electricity use
appears to converge while school year use is more
Monthly
Electricity
Consumption/Student/Dorm
varied. Data: Pete Sandberg.
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Figure 46: Three residence halls that diverge from expectations are highlighted in the graph above. Their
differences may provide useful examples for further examination by students. Data: Pete Sandberg.
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Examining monthly trends in residence hall
electricity consumption is even more informative
than yearly data (Figures 45 & 46). While Ytterboe’s
consumption per student is still much higher
than other dorms throughout the year, it becomes
apparent that it is using relatively more electricity
in the summer. This is partially because the dorm is
used to house guests for summer conferences and the
building is equipped with air conditioning.
Most other dorms show a steep decline in
consumption during the summer months when
students are off campus, but there is still a base level
of electricity used. The dorms generally show less
variation during the summer than the school year,
which suggests that differences in student use play a
significant role which students could test.
In general, the examination of electricity use data
would be most useful to students as a stimulus for
further research. Most dorms fall within 50 KWH/
student/month of each other, but the outliers
highlighted in Figure 46 present an opportunity for
further inquiry. Potential reasons for Ytterboe’s high
electricity intensity were discussed above. Mohn’s
summer use can be assumed from the monthly graph
and confirmed with residence life.

energy users. Subsequent classes of students can
collect and analyze the resulting data to see which
methods were successful, truly using the campus
as a living laboratory. These techniques can be
applied to the buildings that consume the highest
amount of electricity in addition to residence halls
for even greater results. Just as analysis of CO2e/
FTE is the starting point for campus-level planning,
analysis of building-level monthly data can help
identify consumption stories for further exploration,
eventually leading to campus energy savings through
in-class student work.
DATA & METER NEEDS
Another avenue to explore is the relationship
between the parts and the whole. This analysis
uncovered a discrepancy between the primary
campus electricity meter and the total of the
individual building meters (Figure 47). Part of this
is due to transmission loss, but this research also
identified probable errors in the accuracy of the
building meters. While the building meter data
is useful to test the methodology of data analysis,
caution should be taken when drawing conclusions
from the data until the reliability of the meter outputs
can be determined.
Whole-Campus Electric Meter vs. Building
Electric Meters
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Students can use the data and their knowledge about
dorm behavior to draw educated conclusions that
can be explored further. They might assume, for
example, that Ytterboe residents are likely to spend
more time socializing in their dorm due to their
semi-private living space, which could be a reason for
Ytterboe’s higher electricity consumption. Students
could pursue this inquiry further with a survey and
publicize results to the campus community along
with electricity-saving tips.
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The difference between Mohn and Larson is notable,
as they are nearly identical twelve-story towers.
However, this disparity may be able to be explained
by a problem with the Larson meter. The spike
in 2010-2011 and drop in 2011-2012 is evidence of
a switch in meters. Still, the graph suggests the
presence of an interesting energy consumption story.
As students discover the reasons behind high and
low energy uses, they can work to overcome the high
use and promote the strategies employed by the low
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Figure 47: The difference between the campuslevel electricity meter and added building meters
is illustrated above, showing transmission loss but
potentially also increased accuracy in building meters.

In order for students to work effectively with
energy data, it needs to be readily accessible and
automatically updated. Ideally, the data would be
available on a website with automatically-generated
graphs, as well as downloadable in spreadsheet form.
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This optimizes time spent by facilities staff and
professors for helping students problem solve, rather
than tracking down data, which can be quite time
consuming.
Two examples of such data measurement programs
are Energy Print and B3 Benchmarking. The
advantage of B3 Benchmarking is that all public
institutions of higher education in Minnesota track
their monthly energy use in this system. If St. Olaf
were to use the B3 system as well, they would be able
to compare energy consumption by building type to
over fifty other colleges and universities in the state.
CAPTURING STUDENT INTEREST
Education should not stop with the students signed
up for an energy analysis class. The analysis should
be communicated with a larger campus audience
in a compelling way. The way the information is
presented should resonate with issues that current
students care about. Fortunately, no one knows
better than students what their fellow students will
find engaging.

into the tunnels is a badge of honor that can result in
expulsion if discovered by administration.
Melting snow ephemerally reveals the tunnels’
location (Figure 48), but data visualization can
capitalize on student intrigue with the tunnel system.
Simply mapping the electricity network through
the tunnels is illuminating (Figure 49), but layering
annual electricity consumption data enriches both
datasets (Figure 50). This graphic was created using
a utility map from the St. Olaf master plan and
scaling the lineweights of the electrical lines running
to the dorms based on the total annual electricity
consumption in 2011. Rich data visualization holds
the possibility to capture imaginations in the carbon
neutrality quest.
Visualizing data alone cannot move campuses
towards carbon neutrality, but it puts hidden systems
on students’ radar, illustrating the problem and
inspiring action among students, faculty, staff, and
administration. Critically, visualizing data is a way
to transparently communicate progress towards
neutrality goals.

At St. Olaf, one ongoing issue is the mystery of
campus utilities. No utility bills arrive in the mail, and
no power lines connect to buildings. Instead, utilities
are hidden in underground utility tunnels. Sneaking
Utility Tunnel Location Visible through Melted Snow

Figure 48: Campus utility networks are revealed by melting snow. Source: Tyler Nielsen.
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Figure 49: Utility tunnels overlaid on campus map. Data: Campus Masterplan, Ellerbe Becket, 1996. Updates,
Pete Sandberg, 2012.
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Data Visualization of Both Tunnel Location and Quantity of Electricity
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Figure 50: Total annual electricity consumption in residence halls is used to scale lines representing the actual
path of electricity wires on campus. This overlay creates a place-specific Sankey diagram, one example of
creative presentations of energy data that St. Olaf students might develop. Data: Pete Sandberg.
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STRENGTHS & OPPORTUNITIES AT ST. OLAF
The above planning and curriculum strategies outline
methods St. Olaf might consider in the pursuit of
carbon neutrality. In many ways, St. Olaf is already
well on its way to reducing its own greenhouse
gas emissions, while in others, the College has
opportunity for development. The S.W.O.T. analysis
technique was used to identify St. Olaf’s current
capacity to pursue the objective of carbon neutrality.
Coming from the business world, the tool provides
a framework for identifying the Strengths (internal)
and Opportunities (external) that are helpful to
achieving the objective, as well as the Weaknesses
(internal) and Threats (external) that may prevent
successful achievement of the objective.
STRENGTH: STEWARDSHIP IN VALUES
St. Olaf is affiliated with the Evangelical Lutheran
Church of America (ELCA), and this theological
and ethical underpinning brings with it a particular
responsibility to care for creation. St. Olaf Professor
of Biology Dave Van Wylen noted the link between
the college’s religious foundation and environmental
action, stating that “Christians place an important

Figure 51: View of Chapel, Student Commons, and
green at the heart of St. Olaf campus. Source: St. Olaf
College.

emphasis on our responsibility as stewards of
God’s creation. Sustainability clearly ﬁts into the
college’s mission” (Peterson, 2005). Being a college
of the church strengthens St. Olaf’s commitment to
stewardship of resources.
STRENGTH: INFRASTRUCTURE DEVELOPMENT
St. Olaf has made notable progress towards
sustainable development. A Sustainability Action
Plan was developed in part to guide construction of
Regents’ Hall, a LEED-Platinum Science building
(Figure 52). Subsequent building renovations
have had a substantial focus on best practices in
energy efficiency. Natural lands (forest, prairie,
and wetlands reclaimed from farmland) have long
ringed the campus, and a wind turbine added in
2007 was designed to provide one third of campus
electricity (Figure 55). Assistant Vice President
for Facilities, Pete Sandberg, has a commitment to
general sustainability, and energy efficiency through
all renovation and new construction has contributed
to St. Olaf’s continued improvement.
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STRENGTH: STUDENT/FACULTY SUPPORT OF
SUSTAINABILITY
Sustainability topics can be found throughout the
curriculum, from green chemistry and a campus
ecology course, to a hands-on course involving the
design, installation, and monitoring of a green roof
(Figure 54). There is currently a course on sustainable
agriculture, and even the intro to computer science
course is using sustainability-related data sets.
Recently, the College received a grant to develop a
sustainability education program for all students.
SustainAbilities is delivered through residence life,
with an ecological peer educator working in each
residence hall. More information and updates can be
found at sustainabilities.stolaf.edu.
Lauren Kramer worked on a team to develop
SustainAbilities over Summer 2012. She provided
a sense of current student attitudes through an
email interview, and thinks that engaging students
in campus energy analysis would be most feasible
in a classroom or student work setting, though it
may draw mainly Environmental Studies majors.
SustainAbilities and Environmental Coalition have
hosted educational events about energy conservation,
and students generally seem interested in “what they
specifically can do to fix the problem.” However,
the energy consumption of campus buildings is
not currently something students think about, so
seeing energy consumption numbers wouldn’t mean
much unless “the average student knew about the
far-reaching impacts her actions had on the rest of
the planet and how campus buildings played into
this impact.” A key component of any campusbased energy analysis course, therefore, must be
a connection between student actions, campus
building energy consumption, and resulting impacts.

Figure 52: The first building on campus, Old Main, sits
just beyond the new LEED-Platinum Regents Hall of
Science. Source: St. Olaf College.

Figure 53: Students dine on local and sustainable food
in St. Olaf’s dining hall. Source: St. Olaf College.

St. Olaf professor Jim Farrell believes that a placebased energy analysis course at St. Olaf would be
successful if supported by the administration with
adequate funding for staff and faculty time to assist
with data collection. Funding the course with grant
money would contribute to the ability to run the
course, and attaching general education attributes
would encourage students to register.
Figure 54: Student-designed and building green roof
on top of LEED-Platinum Regents Hall. Source: St. Olaf
College.
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STRENGTH:
EXPERIENTIAL, PLACE-BASED LEARNING
Residential colleges like St. Olaf are especially wellpositioned to encourage low-energy lifestyles in
the students that make their home on the campus.
In addition to coursework, colleges are places
where young adults are discovering how to live
independently from their families, and how to live
responsibly in community.
A 2012 survey of St. Olaf students found that 73%
expect to learn “how to live an environmentally
responsible life.” Notably, nearly all students, 94%,
agreed or strongly agreed with the statement that,
“at a place like St. Olaf, a student should learn how
to live sustainably in the residence halls.” Clearly
there is a great opportunity to engage students in
environmental education on campus, especially
through residence life. Moreover, St. Olaf students
expect it.

In his book, The Nature of College, St. Olaf College
professor Jim Farrell writes that “College is a moment
in a person’s life when he or she can defer to default
settings, or deviate from them; it is a chance to
think twice about our current environmental values
and explore alternatives” (Farrell, 2010). Living
in a supportive community while learning to live
independently has the potential to assist students in
consciously developing a “new default,” one where
they are more in-tune with the way the world works
and how they can live more lightly on it. One way
colleges can do this is to educate a new generation of
adults who are more discerning consumers of Earth’s
resources, and move beyond “consuming” to develop a
healthy symbiotic relationship with our planet.

Figure 55: St. Olaf’s wind turbine catches the breeze above the Natural Lands, here a restored wetland. Source:
St. Olaf College.

PAGE 41

External Origin

Internal Origin

S.W.O.T. Overview: St. Olaf’s Capacity to Achieve Carbon Neutrality
Helpful to Objective

Harmful to Objective

Strengths
• Stewardship in Mission
• Infrastructure
Development
• Student/Faculty Support
• Placed-Based Learning

Weaknesses
• Non-Signatory of ACUPCC
• Limited Transparency
• Limited Metering

Opportunities
• Established Networks to
Join
• Excellent Record to Share

Threats
• Competitors Early
Adopters
• Cheap Fossil Fuels

WEAKNESS: NON-SIGNATORY TO APUCC
Despite many sustainable practices and attitudes,
the college is not an ACUPCC signatory. St. Olaf
president David R. Anderson has stated that he has
chosen not to sign this commitment in order to avoid
burdening future administration with a goal that may
be unachievable and may detract from the academic
and student focus of the institution (Anderson, 2011).
With a lack of strong and public administrative
support, it will be difficult to move rapidly towards
carbon neutrality.
WEAKNESS: LIMITED TRANSPARENCY
St. Olaf facilities have great energy efficiency
practices, but if students aren’t involved and aware,
then an educational opportunity is being lost.
Students don’t have access to utility bills to know
how much they are consuming, as they would in a
single family home or apartment. Not only is there
little monetary incentive to conserve, but the true
impact of their consumption remains hidden.
WEAKNESS: LIMITED METERING
The campus has meters for the campus as a whole,
and for electricity at each building, though the
building-specific electricity meters have questionable
accuracy. Because there are no natural gas, steam, or
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Figure 56: Overview of
St. Olaf S.W.O.T Analysis.

chilled water meters at each building, it is impossible
to prioritize retrofits based on energy data.
OPPORTUNITY: ESTABLISHED NETWORKS TO
JOIN
There are several organizations that provide support
and networking for institutions of higher education
seeking to increase their sustainability. The American
Association for the Advancement of Sustainability
in Higher Education (AASHE) provides a network
to encourage general campus sustainability, from
buildings and infrastructure to curriculum and
administration. The American College and University
Presidents’ Climate Commitment (ACUPCC)
provides excellent resources and support for
campuses seeking specifically to limit their carbon
emissions.
OPPORTUNITY: EXCELLENT RECORD TO SHARE
A key feature of the ACUPCC is that each campus
records its greenhouse gas emissions and makes that
data publicly available. St. Olaf actually has one of the
lowest carbon emissions per student among its peers
who are reporting through the ACUPCC. Officially
signing on to the carbon neutrality movement and
publicizing this fact would help, not harm, the
institution. Even if the ACUPCC is viewed only

as a marketing effort by campus administration, at
$2000 a year for a campus of its size, it is a relatively
inexpensive way to simultaneously publicize St.
Olaf’s energy leadership and contribute to the
national body of knowledge of campus carbon
emissions.
THREAT: COMPETITORS EARLY ADOPTERS
While St. Olaf has been working privately to decrease
energy consumption, it is not known as a leader in
the pursuit of carbon neutrality. Many St. Olaf peers
are more highly regarded for their neutrality efforts
as they were early adopters and proponents of the
ACUPCC, although their actual emission levels and
actions are not as strong. Instead of downplaying
the importance of the movement, St. Olaf will need
to sign on soon in order to be taken seriously as an
example of campus energy efficiency and carbon
neutrality. The problem of carbon neutrality is too
large of an issue to be solved by campuses working
individually, and requires the aggregated efforts
and shared resources of many campuses working
together.
THREAT: CHEAP FOSSIL FUELS
As long as fossil fuels remain inexpensive and do not
reflect their true environmental cost, the payback
period for investing in efficiency and renewable
energy will be high. Fortunately, St. Olaf leadership
recognizes the value in reducing energy consumption
from both an environmental standpoint and as an
economic safeguard against current and future energy
costs. In a recent year, St. Olaf spent a total of $11.7
million ($5.90/GSF) on campus operations and
maintenance, $2.3 million ($1.19/GSF) of which was
energy costs. Even at current energy prices, the cost
of powering the campus is not insignificant.
These Strengths, Opportunities, Weaknesses, and
Threats are all important for St. Olaf to consider
when determining the feasibility of pursuing
campus carbon neutrality. The challenges of moving
forward with this goal are significant. However,
the supportive factors are plentiful, and seeking
carbon neutrality will lead to a multitude of benefits
for the campus, its students, and, through them,
environmental health at a larger scale. Should St. Olaf
choose to accept the challenge, recommendations for
first steps follow.
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RECOMMENDATIONS
Climate change is one of the greatest threats to
human life as we know it, a global problem that,
if we hope to mitigate its effects, requires swift,
local action. A growing number of institutions of
higher education are taking steps to reduce carbon
emissions. To stay true to the call for stewardship
embodied in its mission, attract top students, and
prepare them for careers in a carbon-conscious world,
St. Olaf should consider transparently seeking carbon
neutrality as well. The following recommendations,
based on current best practices and energy data,
outline the next steps that should be taken towards
carbon neutrality in the areas of administration,
facilities, and curriculum.
ADMINISTRATION
In order for a carbon neutrality campaign to be
successful, it must be supported by the highest
levels of the administration that set institutional
priorities and allocate funding. President Anderson’s
“academics first” position is certainly understandable,
and at first glance it appears possible to pursue
energy efficiency and carbon neutrality without
signing on to a national movement. But the fact
remains that a strong national movement exists,
with a framework available to help campuses set
and meet carbon neutrality goals. Critically, the
ACUPCC enables transparency of emissions data
and goals, provides shared resources and advocacy,
and enables institutions to contribute to the body
of knowledge. Most importantly, however, signing
the ACUPCC demonstrates a commitment from the
highest level of campus administration to dedicate
resources to address carbon emissions. For campuses
where that commitment has not been publicly made,
the challenge for proponents is to communicate to
administration the feasibility of a campus carbon
neutrality pursuit which supports, not detracts from,
academic goals.
1. Publicly commit to carbon neutrality and
consider signing the ACUPCC.
2. Allocate resources for a yearly green house gas
inventory and a goal-setting process.
3. Allocate faculty time and campus funds to
support collaboration between academic
departments, facilities, and consultants to develop
strategies towards carbon neutrality.
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FACILITIES
There is no one-size-fits all solution for energy
reduction. For that reason, the recommendations
for facilities personnel to take are not insulation and
lighting upgrades, but rather campus-wide analysis
of current use and prioritization of future upgrades
based on actual energy performance data.
4. Install at least one gas, steam, and chilled water
meter in every building, and ensure electric
meters are accurate.
5. Record resource consumption data monthly and
make this information publicly available on an
internet portal.
6. Prioritize future actions based on greatest
potential reduction of carbon.
CURRICULUM
The goal of campus carbon neutrality requires
a multi-faceted process rich with academic
possibilities. It is crucial that steps taken by
administration and facilities support student
engagement inside and outside of the classroom.
7. Create a cross-disciplinary committee to integrate
carbon neutrality topics into existing courses and
encourage interaction between courses.
8. Conduct coursework that allows students to
analyze campus energy data, engaging with
facilities staff to ensure accurate and useful work
that results in recommendations that can help
move towards neutrality.
9. Share student work and facilities successes
with campus community and beyond through a
variety of methods and media, from peer reviewed
journals to creative performances.
In order to bring about swift and transformative
reductions in global carbon emissions, addressing
building energy consumption at college campuses is
critical. By seeking campus carbon neutrality with
support from administration and engagement from
students, St. Olaf can take part in this critical effort
and live out its mission of stewardship and preparing
students for careers in a rapidly changing world.
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