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Abstract
As the threat of climate change intensifies, 697 higher education institutions across the
U.S. have signed onto the ACUPCC, an agreement through which institutions commit to
achieving carbon neutrality. To achieve this goal, schools must account for their emissions from
all sources, including Scope 3 emissions, which come from indirect sources such as
transportation, commuting, air travel, and waste. Due to the lack of standardized protocol for
schools to address their Scope 3 emissions, little is known about what approaches schools are
using or what influences schools to pursue various strategies. In this study, we investigate how
ACUPCC signatories are addressing their Scope 3 emissions to achieve carbon neutrality and the
extent to which underlying patterns exist between mitigation strategies and signatories’
institutional characteristics. Through a thematic analysis, we find that schools plan to take a
variety of approaches centered around education, reduction initiatives, behavioral incentives,
infrastructure development, and carbon offsetting, with carbon offsetting being the most
common approach. As scholars have engaged in a debate surrounding the controversial and
complex implications of global third-party carbon offsetting, some schools are engaging in local
carbon offsetting. Through a statistical analysis, we find that schools’ engagement with carbon
offsets is not predicted by any institutional characteristics of the school but rather by the
proximity of a school’s carbon neutrality goal year. Our study sheds light on the uncertainty
surrounding Scope 3 emissions mitigation and the practice of carbon offsetting, as well as the
notion that temporal deadlines may be the most predictive factor of higher education institutions’
carbon offset use.
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Introduction
In light of the increasing threat posed by climate change, higher education institutions are
taking initiatives to reduce their ecological footprints. Since 2007, 697 higher education
institutions have signed the American College and University Presidents’ Climate Commitment
(ACUPCC). Through this agreement, schools commit to a sustainable future by pledging to
achieve carbon neutrality. The ACUPCC requires each school to determine a date by which the
institution will reach carbon neutrality or net-zero greenhouse gas emissions, meaning that all
emissions are balanced by activities that reduce or eliminate carbon emissions (Jain et al. 2017).
Since signing on, many schools have implemented a Climate Action Plan (CAP), which outlines
their strategies for achieving carbon neutrality. Carbon emissions are classified into three scopes
based on the nature of the emissions. Scope 1 emissions encompass direct emissions that are
owned and controlled by the college and Scope 2 emissions include indirect emissions associated
with purchased commodities such as electricity (Downie and Stubbs 2013). Scope 3 emissions
are indirect emissions from sources that are not owned or controlled by the college, such as
school-related air travel (Downie and Stubbs 2013). Scope 1 and 2 emissions tend to be
prioritized because colleges can implement infrastructure projects like solar panels or geothermal
to directly reduce these emissions (Sinha et al. 2010). However, with Scope 3 emissions, colleges
do not own the means of production for the emissions sources, posing a challenge for schools
working to achieve carbon neutrality.
Scope 3 emissions encompass all indirect emissions from student and employee
commuting, business air travel, study abroad air travel, water waste, procurement waste, and
landfilled solid waste (Sinha et al. 2010). These emissions are difficult to measure because of
their indirect nature, but ACUPCC signatories are required to inventory these emissions as part
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of their commitment. Additionally, Scope 3 emissions account for approximately one-third of
American higher education institutions’ total emissions on average, making them a significant
source of emissions on most college campuses (Sinha et al. 2010; Klein-Banai and Theis 2013).
Because there is no rigorous standard available for documenting and reporting Scope 3
emissions, it is hard to know if schools measure these emissions accurately (Downie and Stubbs
2013). Nevertheless, schools will need to address this significant portion of their emissions to
fulfill their commitment to the ACUPCC by their declared carbon neutrality goal year. Our study
examines how schools navigate the tension between their approaching carbon neutrality goal
year and the difficulty of reducing Scope 3 emissions.
To address Scope 3 emissions, 140 active ACUPCC signatories have elected to utilize
carbon offsets.1 Carbon offsets are a market-based tool through which carbon emissions are
reduced in one location to compensate for emissions in another area (USGAO 2008). According
to the USGAO (2008), carbon offsets involve paying other entities to undertake activities that
reduce, avoid, or sequester greenhouse gases. Examples of carbon offsets include planting trees
(biosequestration), capturing methane from landfills for energy, or installing wind farms
(USGAO 2008). To implement carbon offsets, schools have the option to purchase offsets from a
third party, partner with an organization, or develop their own offset programs. For example,
Colgate University has established a partnership with Patagonia Sur, a sustainable development
organization in southern Chile that plants tree species native to Patagonia (Brooks 2011). Other
schools, including Frostburg State University and Mercyhurst University, have developed their
own offset projects within their local communities to plant trees or convert methane from
landfills into renewable energy (AASHE Reporting Group 2015; Mercyhurst University 2014).
1

Because the ACUPCC is voluntary, institutions sometimes leave or drop in and out of being an active signatory.
The list we gathered from Second Nature contains all of the active signatories (435 schools) as of November 2019.
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While carbon offsets provide a relatively convenient solution to address Scope 3
emissions, the ACUPCC recommends that schools implement offsets only after initiating direct
reduction activities (Kollmuss et al. 2008). Second Nature, the non-profit organization that
administers the ACUPCC and collects data on higher education institutions’ commitments and
progress, is one of the only entities that offers guidance on implementing carbon offsets and
mitigating GHG emissions in higher education. Second Nature’s carbon mitigation guide states
that schools must find their own combination of practices, policies, and infrastructure scalable to
their campus to produce the most reductions in the shortest time frame at the cheapest cost,
tasking schools with a significant challenge (“Carbon Management & Greenhouse Gas
Mitigation” n.d.). However, there are no requirements that schools use any specific approach and
no standardized, formal guides for Scope 3 mitigation. As a result, little is known about how
ACUPCC signatories are responding to this challenge, what influences schools to take which
approaches, and how schools decide to implement carbon offsets.
Our study investigates themes in schools’ Scope 3 mitigation strategies and tests whether
a relationship exists between an institution’s characteristics, including student body size,
endowment per student, geographical region, public vs. private status, carbon neutrality goal
year, and CAP publication date, and the school’s approaches to mitigating Scope 3 emissions. In
this paper, we ask the following questions: How are ACUPCC signatories addressing Scope 3
emissions to achieve carbon neutrality? To what extent do underlying patterns exist between
these schools’ characteristics and their approaches to addressing Scope 3 emissions?
We find that schools’ Scope 3 mitigation strategies focus on the five following areas:
carbon offsets, education, behavioral incentives, water, waste, and food reduction initiatives, and
infrastructure development. We also identified that 81% of the schools in our sample mention
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carbon offsets in their CAPs, and 37% have reported already using carbon offsets to Second
Nature. Of the schools already using carbon offsets, 45% of schools use biosequestration offsets,
making it the most common offset type. Our binary logistic regression analysis found that the
earlier a school’s carbon neutrality goal year, the more likely they are to use offsets, suggesting
that proximity to goal year is the greatest factor in motivating schools to use carbon offsets.
Finally, our regression analysis did not point to any other significant patterns between schools’
characteristics and their use of offsets or mention of local offsets.
The results of our study have important implications regarding the apparent contradiction
between the necessity of addressing Scope 3 emissions to achieve carbon neutrality and both the
lack of clarity on how to do so and the notion that some emissions cannot be reduced entirely.
This paradox in achieving carbon neutrality is the driving force behind our project. In a broader
sense, this study is relevant to evolving discussions surrounding the role of higher education
institutions in GHG emissions reductions and sustainability. Higher education institutions
contribute approximately 2% of total annual GHG emissions in the United States, placing these
institutions in a position to make an impactful change (Sinha et al. 2010).

Literature Review
Our literature review begins by outlining existing studies that have explored factors that
influence GHG emissions at higher education institutions. We then investigate the ongoing
debate surrounding carbon offsets and higher education institutions’ use of carbon offsets to
achieve carbon neutrality, including the type and location of offsets. A review of the existing
literature allows us to better understand the nature of GHG emissions in higher education
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institutions and how they may undertake reduction initiatives, providing the foundation for our
study.

GHG Emissions at Higher Education Institutions
Thus far, research regarding greenhouse gas (GHG) emissions of higher education
institutions has focused on the process for inventorying emissions and the factors that impact a
school’s amount of GHG emissions (Andrews et al. 2015; Davies and Dunk 2015; Sinha et al.
2010). Studies have found that colleges and universities’ GHG emissions are influenced by
characteristics of the school (Fetcher 2009; Klein-Banai and Theis 2013; Sinha et al. 2010).
Based on these studies, we hypothesized that these characteristics may also influence how
schools engage with Scope 3 mitigation.
Fetcher (2009) found that the gross area of buildings and the number of students at a
university influence its GHG emissions footprint. Fetcher models overall GHG emissions as a
function of building area, stating that emissions per unit building area (square meters) scaled
with an exponent of 1.1. He also modeled GHG emissions as a function of the number of fulltime enrolled students at doctorate-granting and master’s universities. He found that GHG
emissions increased as the number of students increased at both doctorate-granting universities
(R2 = 0.631) and master’s universities (R2 = 0.679). Moreover, Fetcher found that the climate in
the region where a school is located has a statistically significant impact on the school’s GHG
emissions. His model indicated there is a negative relationship between mean January
temperatures and emissions (R2 = 0.636) and a positive relationship between mean July
temperatures and emissions (R2 = 0.750), primarily due to an increase in purchased electricity for
cooling and heating, and thus greater overall GHG emissions (Fetcher 2009, 366). Building upon
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Fetcher’s findings, we posit that enrollment and geographic region might also motivate schools’
Scope 3 mitigation strategies and their engagement with carbon offsets.
Klein-Banai and Theis (2013) similarly found that GHG emissions of institutions are a
function of institutional characteristics. Their regression model confirmed that GHG emissions
are a function of the student body size and building area of the institution, the area of laboratory
and residential space, the presence of a medical school, and the extent of commuting to campus
by faculty, staff and students (R2 = 0.954) (Klein-Banai and Theis 2013, 36). Both Fetcher and
Klein-Banai and Theis’ studies demonstrate that a relationship exists between a school’s
institutional characteristics and their GHG emissions. However, little is known about whether
institutional characteristics affect how schools engage with various Scope 3 mitigation strategies
to achieve carbon neutrality. For example, are bigger schools–which have greater GHG
emissions due to a larger student body size–more likely to purchase carbon offsets? Using
similar characteristic variables, our study builds upon Fetcher and Klein-Banai and Theis’
conversations about GHG emissions and higher education institutions by investigating the
relationship between institutional characteristics and Scope 3 mitigation strategies.
According to Williamson, schools and universities should focus on lifestyle changes and
behavioral shifts through education, technological advancement, investment, regulations, and
policy-driven changes (2012, 49). He outlines two options for reducing GHG emissions:
expanding local housing options and investing in alternative transportation, both of which have
the potential to decrease commuting emissions from single-occupancy vehicles. He finds that
expanding local housing is more effective because it can reduce overall GHG emissions by 2.8%,
whereas increasing alternative transportation investment can only decrease total emissions by
0.1% (2012, 57). However, because constructing new local housing options requires such a large
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initial financial investment, Williamson surmises that this approach would be more common at
large, well-endowed institutions with the resources to make such an investment. Conversely,
smaller schools with limited endowments might be more likely to focus on minor transportation
changes, which would not result in statistically significant decreases in total emissions over time
(Williamson 2012, 58). Williamson’s research suggests that a relationship exists between a
school’s institutional characteristics, notably endowment and student body size, and how they
might address their emissions from mobile sources, mainly through an exploration of the
relationship between housing and commuting. Our research expands upon Williamson’s findings
to explore other relationships that might exist.
While Williamson’s research focuses on options to reduce emissions from commuting, it
does not give as much attention to Scope 3 emissions that cannot be directly reduced, such as air
travel emissions from study abroad programs. According to scholars Davies and Dunk (2015),
colleges and universities will likely need to resort to carbon offsetting to mitigate these types of
emissions. As carbon offsets are likely an essential part of achieving carbon neutrality, it is
necessary to review the existing literature on the effectiveness and usefulness of carbon offsets.

The Carbon Offset Debate
As aforementioned, carbon offsets are a mechanism in which one pays someone else to
reduce their carbon emissions to compensate for their own emissions (Kollmus et al. 2008).
Carbon offsets are a response to the growing need to address carbon emissions that are difficult
to reduce. The six main types of carbon offset projects are renewable energy, energy efficiency,
industrial gases, methane capturing, biosequestration, and carbon capture and storage (Kim and
Pierce 2018). Each type of project represents a tangible way to reduce carbon emissions, though
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the varying social, ecological, and economic impacts of each type have resulted in a debate
regarding their utility. Some scholars argue that carbon offsets are a useful market-based tool for
addressing carbon emissions, while others believe that offsets are ineffective and problematic
(Conte and Kotchen 2010; Gillenwater et al. 2007; Frank 2009; MacKerron et al. 2009).
Carbon offsets can both help combat climate change and result in positive co-benefits.
Conte and Kotchen (2010) argue that offsets work in principle because greenhouse gases are
uniformly mixed global pollutants, which means that the specific location of an emissions
reduction is irrelevant. Silva and Zhu (2009) confirm this, stating that the net effect on emissions
is all that matters to combat climate change. Since there is no existing formalized offset market,
carbon offsetting is done on a voluntary basis. Kotchen (2006) states that voluntary carbon
offsets are considered impure public goods because, while the private market produces them, an
emissions reduction will diminish the effects of climate change for the entire public sector.
Moreover, the price of a carbon offset is highly variable, depending on the type and organization.
According to a 2016 report by Ecosystem Marketplace, the average cost of offsets in 2015 was
$3.30/tonne, though the lowest recorded transaction was $0.10/tonne and the highest recorded
transaction was $44.80/tonne (Hamrick and Goldstein 2016). The price of offsets can incorporate
the marginal damage costs of pollution and the preferences for a broader bundle of
characteristics (Conte and Kotchen 2010). For instance, in addition to offsetting carbon, firms
may purchase offsets for desired co-benefits, such as poverty alleviation and biodiversity
conservation (Conte and Kotchen 2010). Thus, carbon offsets can be a useful market-based tool
for mitigating the effects of climate change, while also addressing other social concerns.
Gillenwater et al. (2007) and Whitehead and Stavins (1997) argue that offsetting carbon
is an important climate-related economic initiative because it creates a way to achieve significant
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reductions in GHG emissions in a cost-effective manner. Similarly, economist and professor
Robert Frank states, “If our goal is to reduce carbon emissions as efficiently as possible, offsets
make perfect economic sense” (2009). Frank argues that carbon offsets are a small price to pay
for the efficiency in emissions reductions that they provide. Pedroni et al. (2011) builds on this
argument, asserting that privatized carbon offsets markets provide a faster, more reliable way to
address carbon emissions than government and policy initiatives. In addition, Hall (2007) and
Mickle (2016) claim that carbon offsets that support energy efficiency and renewable energy
projects can provide a way for people to support sustainable development initiatives across the
globe and use the market to internalize the negative externality associated with carbon emissions.
Further, reforestation offsets may protect millions of at-risk forests and lands and promote
biodiversity across the globe through the long-term sequestration of carbon associated with
planting trees (Mickle 2016). In summary, scholars argue that offsets are a cost-effective way to
achieve significant GHG emissions reductions, support sustainable development worldwide, and
incentivize the protection of ecosystems across the world.
However, scholars such as Polk and Potes (2008) and Boyd (2009) have also raised
various concerns about the associated social, ethical, and ecological implications and verifiability
of carbon offsets, especially on a global level. McAfee (1997) argues that the global carbon
offsets market allows privileged entities to “buy their way out” of internal emissions reductions.
Bachram (2004) adds that carbon offsets can also represent a form of “carbon colonialism” that
displaces the burden of emissions reductions onto poorer, developing countries around the world.
Bachram makes the following argument regarding the implementation of carbon offsets in
developing countries and its relationship to neo-colonialism:
…[Emissions] trading is being used to distract attention away from the changes that are
urgently needed. In this way corporations and government are able to build the illusion of
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taking action on climate change while reinforcing current unequal power structures.
Emissions trading therefore becomes an instrument by means of which the current world
order, built and founded on a history of colonialism, wields a new kind of “carbon
colonialism” (2004, 19).
Bachram’s argument can be applied to American colleges and universities that engage in global
emissions trading by purchasing carbon offsets from third-party organizations. Carbon offsets
often overlook the importance of making structural changes that address the sources of emissions
themselves by passing off the responsibility of one’s carbon footprint to another entity (Bachram
2004).
Additionally, Boyd (2009) argues that sustainable development projects funded by
carbon offsets in foreign countries can undermine local governance structures or neglect to
improve the social and ecological conditions of local communities. Boyd contends there are
governance challenges associated with global institutions implementing offset projects in
developing countries, suggesting global actors need to strengthen local relationships with
communities to understand how international offset projects impact the local communities.
Bumpus and Liverman further argue that the implementation of projects by global actors must be
well-managed or they run the risk of resulting in local inequity and “restrictions of access to
resources crucial to some of the poorest local people, such as landfill sites and community land”
(2011, 212). This can occur when third-party companies establish offset projects in developing
countries without the consent of local communities when they purchase their land. These local
communities may also lack the knowledge or skills to allow them to demand higher, fairer prices
for the carbon reductions, resulting in exploitation (Bumpus and Liverman 2011). Possible
interference with local communities caused by transnational offsets projects can pose ethical and
social issues.
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Additionally, McAfee (1997) argues that carbon offsets are fundamentally difficult to
construct and verify, and place entities at risk due to changing carbon prices in volatile markets.
Similarly, Song (2019) finds that many carbon offsets projects did not reduce the amount of
carbon emissions they were supposed to, quickly reversed the gains they had brought, or were
unable to be accurately measured. Song’s findings suggest carbon offset programs are not
following through on their promised climate benefits, in turn raising concerns with the
verification processes for offset projects (2019).
To verify carbon offset projects, third-party certifiers evaluate numerous metrics:
additionality, or whether a project would or would not have happened without the incentives
provided by carbon offset purchases; permanence, or whether the carbon reduction is
irreversible; absence of leakage, meaning inadvertent increases in emissions elsewhere due to the
project have been accounted for; verifiability, or quantifiable evidence that a reduction has
occurred; transparency, meaning all project details are provided and publicly available; and
enforceability of the offsets, meaning the project must be backed by an official contract (Second
Nature 2016). It can be quite challenging to ensure that a carbon offset satisfies all these criteria,
given the voluntary nature of the carbon offsets market and the lack of an official, standardized
protocol for verifying offsets. Thus, the lack of consensus on how to evaluate carbon offset
projects is the source of much criticism within the scholarly debate.
As scholars have both argued for the benefits of carbon offsetting and questioned the
associated social, ethical, and ecological implications, the use of carbon offsets remains complex
and controversial.
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Carbon Offset Approaches in Higher Education
To address Scope 3 emissions, over 140 schools are purchasing carbon offsets, or about
32% of total active ACUPCC signatory schools (Second Nature 2016). Considering the complex
nature of carbon offsets, Second Nature encourages higher education institutions to use carbon
offsets as a last resort after other direct emissions reductions strategies have been utilized
(“Carbon Management & Greenhouse Gas Mitigation” n.d.). Colleges reflect this sentiment in
their CAPs. For example, Carleton College’s CAP outlines strategies to reduce on-campus
emissions, stating the school first plans to reduce or avoid as many GHG emissions as possible
before implementing carbon offsets to mitigate the remaining emissions (Carleton Climate
Action Plan Steering Committee 2011).
Given the concerns associated with international third-party carbon offsets, some colleges
have invested in or developed local offset projects.2 Kinsley and DeLeon (2009) argue that local
offsets can provide social benefits to the school’s local community, educational opportunities for
students and community members, and a sense of responsibility for the school and developers.
This may not be the case with international offsets, as these offset projects often occur in an
anonymous community with no personal connection to the campus community (Polk and Potes
2008; Kinsley and DeLeon 2009; ACUPCC Voluntary Carbon Offsets Working Group 2008).
According to Second Nature, “Local projects inherently reduce the risks that accredited
programs attempt to mitigate through extensive monitoring and verification requirements, but
they also enable ecological and social co-benefits for campuses’ and their surrounding
communities” (2016, 36). Because of the proximity to the campus, local offsets may allow

2

According to Second Nature (2016), it is up to the institution to determine what is considered “local,” but common
definitions include within the same state, within 100 miles of the school, or able to be visited within one day of
round-trip travel from the school.
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schools to ensure the verifiability and validity of the carbon emissions reductions and track the
project’s ecological impacts more closely, which is more difficult to do with international thirdparty offset programs that can lack transparency. Additionally, local offset programs may create
jobs for the local community, promote local biodiversity, and increase the likelihood of securing
funding from donors and community members, which can be more valuable and meaningful for
the school (Polk and Potes 2008; MacKerron et al. 2009).
However, the resources, time, and monitoring required of local offsets programs may
pose a challenge for schools with fewer resources or staff. Many of the co-benefits, such as job
creation and increased biodiversity, could also result from internationally-based carbon offsets in
the local community in which the offset program is implemented. Regardless of where the offset
occurs, scholars such as Boyd (2009) argue that offsets should be implemented thoughtfully and
carefully in order to incorporate local representation and participation of those who will be most
directly impacted by the offset project. Because a school’s access to resources may affect
whether they engage with local offsets over international third-party offsets, our study examines
possible correlations between schools’ institutional characteristics, such as endowment and
status, and their use of local offsets to test if different types of schools are more likely to take
certain approaches regarding offset use.

Sustainability Commitments in Higher Education
Our study is also interested in the interaction between schools’ offset use and the features
of their ACUPCC commitment. Through the ACUPCC commitment, schools commit to
establishing a goal year by which they will achieve carbon neutrality and creating a CAP.
Slawinski and Banal (2012) conducted a study on the role of time in organizational responses to
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climate change. They found that given a temporal deadline, “firms aimed to mitigate risks and
tried to control their immediate environments through such measures as modeling the impact of
carbon prices and purchasing offsets” (Slawinski and Banal 2012, 1555). Slawinski and Banal
(2012) also found that, in holding a linear view of time for climate change mitigation, firms tend
to look for efficient solutions. However, these approaches tend to be narrow and firms may miss
some of the problem’s complexities. These findings that a time component may influence how a
firm approaches climate mitigation serve as the basis for our own analysis, in which we test if
schools’ carbon neutrality goals and the year that they wrote their CAPs are correlated to their
institutional characteristics or Scope 3 mitigation approaches, and specifically offset use.
In a general sense, the ACUPCC commitment is what scholars Grindsted and Holm
(2012) would classify as a declaration on sustainability in higher education, or a non-binding
regulation that shapes an institution’s role in ensuring sustainable development. Grindsted and
Holm conducted a systematic investigation of sustainability declarations across various colleges,
universities, and governments through a thematic analysis of the declarations’ content and
development. Their methodology included collecting publicly available sustainability
declarations from higher education institutions and then categorizing, coding, and condensing
their findings to identify common themes. Our study borrows from Grindsted and Holm’s
methodology, as we apply their process for thematic analysis to our own analysis of themes
among ACUPCC signatory schools’ approaches to Scope 3 mitigation.

Literature Review Summary
In summary, existing research regarding GHG emissions of higher education institutions
has focused on the institutional features that impact the amount of GHG emissions a school
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emits, such as student body size, climate, and endowment. Additionally, there is limited guidance
for schools looking to reduce their Scope 3 emissions, though Second Nature (2016)
recommends that schools reduce what they can and offset what they cannot. Although there is a
scholarly debate on the nuances of carbon offsetting and the associated economic, ecological,
and social considerations, ACUPCC signatories have already begun to purchase or produce
carbon offsets both locally and globally (ACUPCC Voluntary Carbon Offsets Working Group
2008). Little is known about the best approaches to mitigating Scope 3 emissions for higher
education institutions, schools’ decisions surrounding offsets, and how these decisions relate to
the school’s characteristics. Through a thematic analysis of ACUPCC signatories’ mitigation
strategies based on Grindsted and Holm’s (2012) methodology, our research sheds light on
themes among schools’ strategies for achieving carbon neutrality. Lastly, given the findings by
Fetcher (2009), Klein-Banai and Theis (2013), Williamson (2012), and Slawinski and Banal
(2012), this study expands the breadth of analysis to investigate whether these strategies are
statistically correlated to institutional characteristics and how time may be a factor in decision
making as well.

Methodology
This study employs a combination of thematic and statistical analysis to understand how
ACUPCC signatories are approaching Scope 3 mitigation. This mixed qualitative and
quantitative approach allowed us to gain a better understanding of common themes among
schools’ strategies and how schools incorporate offset use given their ACUPCC commitments
and institutional characteristics.
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Data Collection
To collect our sample, we obtained a list from Second Nature of the 435 active ACUPCC
signatories, or schools that are currently engaging with their commitment. From this list, we
randomly selected 20% of ACUPCC signatory institutions from each U.S. Census Bureau region
(U.S. Bureau of the Census, Appendix A). This resulted in 17 schools from the Midwest, 26
schools from the Northeast, 23 schools from the South, and 21 schools from the West for a total
of 87 schools. Data for colleges and universities were obtained from Second Nature, the
organization that oversees the ACUPCC commitment. For any schools that published more than
one CAP or reported emissions data for more than one year, we used their most recent data
available on Second Nature’s reporting database. We eliminated 9 schools from our sample
because they did not have CAPs posted on Second Nature or their websites, giving us a final
sample of 78 signatories.3 Additional contextual information about the schools was obtained
from the National Center for Education Statistics and Data USA (National Center for Education
Statistics; Data USA). The data of interest included size, status as public or private, and
endowment per student (Table 1).4

3

The schools we removed from our sample are: Bay de Noc Community College, Eastfield College, Harvey Mudd
College, Jacksonville University, Mary Baldwin University, Otis College of Art and Design, Prescott College,
Purchase College, and Springfield Technical Community College.
4
To view our full data set online, visit shorturl.at/dkzB8.
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Thematic Analysis of Scope 3 Mitigation Strategies
To answer our first research question regarding how ACUPCC signatories are addressing
Scope 3 emissions to achieve carbon neutrality, we conducted a thematic analysis of mitigation
strategies mentioned in CAPs. This methodology is based on the aforementioned study by
Grindsted and Holm (2012) that analyzes thematic developments of declarations on
sustainability in higher education. To begin, we read through the CAPs of schools in our sample,
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writing down any strategies that specifically addressed Scope 3 emissions. As a reminder, Scope
3 emissions fall into these general categories: air travel, commuting, solid waste, waste water,
and purchased goods and services. Then, similar to Grindsted and Holm (2012), we categorized,
coded, and condensed our list of approaches to identify specific themes that describe the types of
mitigation strategies.

Statistical Analysis
To examine the extent of underlying patterns between schools’ characteristics and their
approaches to addressing Scope 3 emissions, we first selected characteristic variables that we
hypothesized would influence schools’ mitigation strategies (Table 1). We selected these
variables based on the aforementioned studies by Fetcher (2009), Klein-Banai and Theis (2013),
and Williamson (2012) that suggest these factors can predict institutions’ gross emissions.
Williamson (2012) also proposes that a relationship may exist between institutional
characteristics and mitigation strategies based on their endowment size and student body size.
We selected school status (public vs. private) as a variable of interest because Lerner et al.
(2008) found that public schools have much lower endowment values per student than private
schools on average, suggesting private schools tend to be better resourced. Given these scholars’
findings, we propose that different approaches to Scope 3 mitigation and offset use may be
implemented by schools with varying access to resources depending on their size, geographic
region, endowment per student, and status. Moreover, based on Slawinski and Banal’s 2012
study investigating the role of time in climate action planning, we included schools’ carbon
neutrality goal year and the year the institution wrote its CAP to see if time is also statistically
significant in schools’ decisions surrounding Scope 3 mitigation. We focused our statistical
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analysis on carbon offsets given their complex and controversial nature, and because 32% of
total active ACUPCC signatories are already using some form of offsets.
We then devised several sub-questions from which we developed regression models to
test:
1. As previous studies have found, are the gross emissions of higher education institutions
affected by institutional characteristics such as student body size, endowment per student,
geographic region, and public vs. private status?
To confirm the findings of Fetcher (2009), Klein-Banai and Theis (2013), and Williamson
(2012), we ran the following multivariate linear regression with gross carbon emissions as the
dependent variable and a function of student body size, endowment, geographic region, and
school status:
Gross Carbon Emissions = 𝛽0 + 𝛽1Size + 𝛽2Endowment + 𝛽3Region + 𝛽4Status

2. Previous scholars have found that gross emissions are affected by institutional
characteristics such as student body size, endowment per student, geographic region, and
public vs. private status. Can these also influence the amount of Scope 3 emissions
produced by a higher education institution?
This question suggested the following multivariate linear regression with Scope 3 emissions as
the dependent variable and function of the following student body size, endowment, geographic
region, and school status:
Scope 3 Emissions = 𝛽0 + 𝛽1Size + 𝛽2Endowment + 𝛽3Region + 𝛽4Status
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3. Is the use of carbon offsets influenced by student body size, endowment per student,
geographic region, carbon neutrality goal, public vs. private status, and/or CAP year?
This question suggested a binary logistic regression model with carbon offset use as the
dependent variable and a function of student body size, endowment per student, geographic
region, public vs. private status, carbon neutrality goal, and/or CAP year. We ran this model
twice, once with carbon offset mention as the independent variable (1) and once with carbon
offset use as the independent variable (2). This is because carbon offset use data is available for
ACUPCC signatory schools via Second Nature, so we wanted to examine if differences existed
between the schools that had only mentioned it in their CAPs versus schools that have already
implemented offsets.
(1) Log(Offset Mention/1 - Offset Mention) = 𝛽0 + 𝛽1Size + 𝛽2Endowment + 𝛽3Region +
𝛽4Status + 𝛽5Goal Year + 𝛽6CAP Year
(2) Log(Offset Use/1 - Offset Use) = 𝛽0 + 𝛽1Size + 𝛽2Endowment + 𝛽3Region + 𝛽4Status
+ 𝛽5Goal Year + 𝛽6CAP Year
4. Is the mention of local offsets influenced by student body size, endowment per student,
geographic region, public vs. private status, carbon neutrality goal, and/or CAP year?
This question suggested a similar binary logistic regression model but with local offset mention
as the dependent variable. Unlike with carbon offset use, Second Nature does not report data on
whether schools are already using local offsets, so we relied on mentions of local offsets in CAPs
for our independent variable.
Log(Local Mention/1 - Local Mention) = 𝛽0 + 𝛽1Size + 𝛽2Endowment + 𝛽3Region +
𝛽4Statusl + 𝛽5Goal Year + 𝛽6CAP Year
By undertaking these analyses, we were able to explore possible patterns between higher
education institutions’ characteristics and their engagement with carbon offsets.
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Results
This section provides an overview of the results from our thematic and statistical
analyses. We begin by discussing the common themes we identified in Scope 3 mitigation
strategies in schools’ CAPs. From there, we verify the findings of Fetcher (2009), Klein-Banai
and Theis (2013), and Williamson (2012) that investigate the factors correlated to GHG
emissions in higher education. Lastly, we present the results of our own statistical analysis that
tests whether there are relationships between institutional characteristics, CAP publication year,
carbon neutrality goal year, and engagement with carbon offsets.

Thematic Analysis: Results
Our thematic analysis revealed that carbon offsets are the most commonly stated strategy
for addressing Scope 3 emissions in schools’ CAPs. Figure 1 displays the number of schools that
stated each approach to mitigating Scope 3 emissions in their CAPs, including strategies listed
by a minimum of 10 ACUPCC signatories. See Appendix B for a full list of strategies mentioned
in CAPs to address Scope 3 emissions. The most common strategy that schools mentioned in
their CAPs was carbon offsets, with 63 schools (81%) in our sample stating carbon offsets would
be part of their path to carbon neutrality. We also identified a distinction between schools that
mention carbon offset use in their CAPs and schools that have already implemented offsets,
according to Second Nature’s reporting database (Second Nature n.d.). This number differs
because the CAPs–many of which were written over a decade ago–only outline proposed
strategies rather than formal plans. We found that 34 schools (44%) mentioned they would use
carbon offsets in their CAPs but have not yet implemented them according to Second Nature
(Table 2). Schools also mention in their CAPs that carbon offsetting will be a last resort after
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implementing other emissions reductions measures first. For example, Central Connecticut State
University’s CAP states that “although the purchase of carbon offsets may be necessary to
achieve the end goal of climate neutrality, CCSU will reserve this action as a last resort (Climate
Action Plan Central Connecticut State University 2009). The College of St. Benedict, Eastern
Washington University, and Chandler-Gilbert Community College, among other schools, make
similar declarations in their CAPs.
Figure 1. Frequency of Approaches to Scope 3 Emissions Stated in CAPs5

Table 2: Number of ACUPCC Signatories Mentioning Offsets vs Using Offsets

5

Note that the 24 schools that mentioned “local offsets” were also included in the subset of schools that mentioned
“offsets” in general.
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After offsets, some of the most frequently mentioned strategies pertain to transportation
and commuting, with 47% of schools mentioning electric vehicles, 42% of schools mentioning
they would encourage or incentivize carpooling, and 33% stating they would improve public
transportation options. Establishing alternative waste streams is also a priority, with
approximately 46% of schools mentioning recycling, 21% of schools mentioning composting,
and 18% of schools including the development of waste streams programs as a Scope 3
mitigation strategy.
After compiling the stated approaches into a list, we grouped them by broad category of
type of Scope 3 emissions: air travel, commuting, solid waste, waste water, and purchased
goods/services. For each category of emissions, we condensed the approaches schools mentioned
into common themes. Figure 2 shows the themes we identified for each emissions category along
with a brief description of the approach. Though the themes varied slightly between categories,
the common themes across all emissions categories were education, incentivization policies for
various behaviors, reduction initiatives for water, food, waste, and energy, and infrastructure
development and improvement. Carbon offsets are listed as a common approach under air travel
specifically because they are most likely the only way to reduce emissions from air travel.
However, it should be noted that offsets were discussed throughout CAPs as a strategy to reduce
all Scope 3 emissions in general.

Incentives

Carbon Offsets

Purchase or produce
carbon offsets.

Incentivize train or bus travel over
air travel, implement fees on
school-related air travel for offset
fund.

Use airlines with strong
sustainability practices.

Reduce air travel in
general, encourage
shorter distances and
direct flights.

Green Practices

Reduction

Air Travel

Reduction
Infrastructure

Procurement

Solid Waste

Implement water
bottle filling stations
on campus, invest in
compost digester or
facility on campus/in
local area, implement
campus wide
composting, recycling,
e-waste sites, grease
waste, and other
alternative waste
streams.

Educate campus community
about waste, implement paper
reduction campaign, put
informational signs around
campus, participate in
Recyclemania.

Education

Incentivize alternative
transportation, give parking
permit discounts and prioritize
parking for carpoolers and
hybrid cars, disincentivize
single-occupancy vehicles,
make public transit free or low
cost to campus community,
decrease number of parking
spaces on campus, prohibit
parking permits for first-year
students, institute no-idling or
limited idling policy.

Shorten work week to reduce
overall commuting, encourage
telecommuting and
teleconferences, promote online
courses, encourage professors to
telecommute for office hours.

Incentives

Promote bicycle-friendly policies,
construct areas where biking and
walking commuters can
shower/change, make housing closer
to campus, host bike repair
workshops, construct bike paths,
lanes, and racks, implement bike
share programs, ride share
programs, switch campus fleet
vehicles to electric cars, expand fleet
vehicles students can rent, improve
access to public transit and partner
with local transit companies.

Educate campus
community about
impact of car
commuting and
alternative options.

Infrastructure

Education

Commuting

Infrastructure

Purchase post-consumer
paper, emphasize local and
fair trade food.

Sustainable Procurement

Purchased
Goods/Services

Reduce packaging of purchased
items, increase recycled content
of paper purchases, purchase
green cleaning supplies,
institute sustainable purchasing
policy, purchase appliances that
meet environmental standards,
coordinate delivery schedule of
items to reduce transportation
emissions.

Use landscaping that is not waterintensive, decrease water use,
implement water management
planning, reduce use of cooling
towers, conduct water audits to
establish conservation targets.

Reduction

Implement low-flow faucets,
composting toilets, gray water
recycling in new buildings, waterconserving retrofits.

Waste Water

Promote efforts to reduce food
waste, ban plastic water bottles,
encourage double-sided printing,
institute reusable to-go cups and
containers, go trayless in dining
halls, set zero waste goal, hold
zero waste events, make reusable
furniture standards, start swap
shop for office supplies,
encourage art classes to use
recycled material for projects.

Reduce/Reuse

APPROACHES TO SCOPE 3 EMISSIONS BY CATEGORY

Figure 2. Approaches to Scope 3 Emissions Grouped by Category
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Each schools’ descriptions of strategies can be grouped into the themes “education,”
“incentives,” “reduction,” and “infrastructure.” Strategies related to “education” included
providing information for students, faculty, and staff on the impact of commuting, the
availability of commuting options besides for single-occupancy vehicles, the importance of
alternative waste streams, campus waste stream programs, and campus sustainability efforts in
general. Strategies that schools mentioned based on “incentives” focused on transportation,
including actions such as encouraging carpooling by offering more or closer parking spots for
carpoolers, offering cheaper parking passes for those with hybrid cars or electric vehicles, and
financially assisting students, faculty, and staff who travel via bus or train for campus-related
travel. These strategies also included dis-incentivizing, such as discouraging cars on campus by
offering fewer parking spots, increasing the price of parking passes, prohibiting underclassmen
from having cars on campus, and implementing a no-idling policy.
Strategies that fall under the general theme of “reduction” included reducing campusrelated air travel in general and encouraging students to study abroad in closer destinations,
shortening the work week to reduce commuting needs, encouraging professors and students to
take advantage of telecommuting technologies, and promoting waste and water reduction.
Finally, strategies related to “infrastructure” included the development of campus facilities,
systems, or processes that enable the campus to reduce its overall emissions, such as constructing
bike paths, water bottle filling stations, low-flow faucets, and implementing alternative waste
stream programs.
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Types of Offset Programs
Among the schools that have already reported to Second Nature that they have
implemented offsets (37%), the most common type of offset program is biosequestration, which
13 schools have implemented. The next most common type is renewable energy offsets,
followed by carbon capturing, methane landfill capturing, and energy efficiency improvements.
Figure 3 shows the number of schools using each offset type.6 To clarify, these only include
offset programs that schools have already implemented. Information on offset types was
gathered from Second Nature’s reporting database or schools’ sustainability websites, as much of
this information was not listed in schools’ CAPs.

Figure 3. Offset Types Used by ACUPCC Signatories

6

To see which schools are using which type of offset, view our full data set online at shorturl.at/dkzB8.
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Schools’ carbon offset programs varied in location and type. One notable
biosequestration program is Colgate University’s Patagonia Sur program. Through this program,
Colgate has made a 15-year commitment to purchase forestry-based offsets and plant over
225,000 native-species trees in Chile’s Aysén region of Patagonia (Brooks 2011). The agreement
also includes the development of a research site on the land for students and faculty to study
sustainability initiatives (Brooks 2011). Another biosequestration-based offset program is
Dickinson College’s Hawk Mountain Sanctuary Forest Project in which Dickinson community
members are invited to purchase offsets to counter their air travel emissions. The offsets support
reforestation and wildlife restoration efforts in Pennsylvania, just 80 miles from campus (Rosen
2019). Both of these programs incorporate some element of curricular tie-in and community
engagement, as both colleges emphasize the ability of their programs to engage students in
climate change research and connect them with the community and place in which they are
studying.
Locality of Carbon Offsets
In our sample, 24 schools (31%) specifically propose the use of local offsets in their
CAPs as a Scope 3 mitigation strategy.7 We found that the language used in these 24 CAPs
regarding local offsets centers on the social, ecological, economic, and educational co-benefits
associated with implementing offsets on a local level. For example, both the University of New
England and William Rainey Harper College advocate for offsets programs that will reduce
emissions by investing in a local offset fund, rather than financially supporting an offset project
internationally that would not economically benefit their local communities (University of New
England CAP 2017; William Rainey Harper Climate Action Plan 2013). Similarly, Loyola
7

To see a full list of which schools mention locality, view our full data set online at shorturl.at/dkzB8.
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University Maryland states that they will pursue offset programs that encourage local
professional development opportunities in order to support their local economy and reduce
university travel miles (Climate Action Plan: Loyola University Maryland 2018).
Sweet Briar College’s CAP also states that they hope to use local offsets to take on a
leadership role in sustainability in the local community, and they express interest in establishing
a biosequestration program in the local community to provide educational opportunities for their
students (Climate Neutral by 2030: Climate Action Plan, Sweet Briar College 2010). Finally,
Western Washington University plans to investigate local opportunities for offsetting programs
that offer tangible environmental, social, and economic benefits to the local community (Western
Washington University Climate Action Plan 2010). According to our sample schools’ CAPs,
locality of offset programs is appealing due to the associated co-benefits that it can provide for
the school’s local community.
Beyond mentioning local offsets in CAPs, some schools have already implemented offset
programs on local levels. For example, Duke University has partnered with a local swine waste
operation in North Carolina to capture methane and convert it into renewable energy (“Swine
Waste-to-Energy” n.d.). The operation takes methane from a feeder-to-finish swine operation
that would be otherwise released into the atmosphere and processes and burns the methane to be
used as electricity. This produces offsets equivalent to 2,500 MTCO2e (metric tons of carbon
dioxide equivalent) a year for Duke University, which accounts for 2.8% of Duke’s Scope 3
emissions. Duke’s website explicitly outlines the co-benefits of the project, including the
educational, environmental, and social benefits of the project (“Swine Waste-to-Energy” n.d.).
Similarly, Mercyhurst University purchases carbon offsets from the local Blue Ridge Landfill,
which runs a similar methane capturing project to produce electricity (Mercyhurst University
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2014). Mercyhurst University emphasizes the importance of supporting a local offset fund and
providing educational opportunities for students.

Statistical Analysis: Basic Trends
We identified several trends in our data regarding CAP year, goal year, and offset use.
Table 3 reports summary statistics for the 78 ACUPCC signatory schools in our sample. Detailed
variable descriptions with units of measurement can be found in Table 1. Schools wrote their
CAPs between 2007 to 2019, with 64% of our sample writing their CAPs between 2009 and
2011. Figure 4 shows the distribution of goal years in our sample. The most common goal year
in our sample was 2050, followed by 2030, and the latest goal year recorded was 2099. There
were three schools in our sample with a goal year in 2099: Nassau Community College,
Washington State University - Tri-Cities, and Washington State University - Pullman.
Additionally, more public schools use carbon offsets than private schools, though more private
schools mentioned using local offsets than public schools (Figure 5; Figure 6). Of all four
regions, schools in the Northeast have the highest proportion of offset use and mention of local
offset use (Figure 5; Figure 6). However, colleges in the Northeast make up approximately 30%
of our sample, the largest of any region, which could account for the higher representation seen
in Figure 5 and Figure 6.
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Moreover, strong positive correlations exist between student body size and gross
emissions, Scope 3 emissions and gross emissions, and student body size and Scope 3 emissions
(Table 4). A moderate negative correlation is present between endowment per student and
student body size (Table 4). These correlations make intuitive sense, because a larger student
body size would mean that there are more people contributing to total emissions, and thus it is
likely that both Scope 3 emissions and gross emissions will increase. It also follows that an
increase in student enrollment will decrease the endowment per student, given that endowment is
a relatively fixed number at an institution.
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Modeling Results
First, we ran a multivariate linear regression to verify the findings of Fetcher (2009),
Klein-Banai and Theis (2013), and Williamson (2012) and confirm that institutional
characteristics affect gross GHG emissions sizes. After confirming these findings, we ran an
additional regression model to focus on Scope 3 emissions. The results of these linear (OLS)
regressions are in Table 5. The results of these regressions suggest that the size of the student
body and endowment per student are statistically significant factors in an institution’s overall
level of GHG emissions and Scope 3 emissions, as previous studies have found. Additionally,
the results reveal that the Northeast is statistically different from the Midwest for both emission
types, supporting Fetcher (2009) and Klein-Banai and Theis’ (2013) findings that regional
climate may impact the gross GHG emissions of an institution. For gross GHG emissions, we
found that status is also marginally significant, reinforcing our decision to include it in our
models investigating the impacts of institutional characteristics on offset mention, offset use, and
mention of local offsets.
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Given the findings of these initial regressions, we also carried out standard logistic
regressions to assess the ability of our aforementioned variables to predict the likelihood of a
school mentioning offsets in its CAP, using carbon offsets (as reported to Second Nature), and
mentioning locality of carbon offsets in its CAP. As a reminder, the variables that we used were
student body size, endowment per student, geographic region, public vs. private status, carbon
neutrality goal, and CAP publication year. Table 6 reports the results of the logistic binary
regression that investigated the relationship between the aforementioned variables and the
mention of carbon offsets in CAPs. The only variable that was statistically significant was status,
though status was only significant at the 10% level. Given that this is not very significant, we
decided to not make any inferences based on this finding.

Table 7 reports the results of the logistic binary regression that explored the use of carbon
offsets at ACUPCC schools. In Table 7 (3), the results of our final model show that the carbon
neutrality goal year set by an institution was the only statistically significant contributor to a
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school’s likelihood of using carbon offsets. Upon initial review, the three schools with a goal
year in 2099 appeared to be outliers. Therefore, we ran a regression without them as well. That
said, goal year remained statistically significant at the same significance level (Table 7 (4)).
Unlike with the GHG emissions and Scope 3 emissions models, institutional characteristics were
not statistically significant factors. Based on model reduction guided by the results of ANOVA
drop-in-deviance tests, the model in Table 7 (3) was the statistically preferred model, so this
model will be the main model of focus for inference.8

Figure 8 displays the final model’s probability plot, which shows that the estimated
probability of using carbon offsets is lower with a later carbon neutrality goal. Based on the
results in Table 7 (3), we can estimate that the probability of a school with a goal year of 2050

8

ANOVA tests determine whether a model with fewer parameters fits the data sufficiently well compared to a
saturated model that contains all possible parameters. A model with fewer parameters can often give the “best”
explanation of underlying trends in the data.
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using carbon offsets is 24% versus 2% for a goal year of 2099.9 Moreover, we are 95% confident
that a unit increase in goal year is associated with the odds of using carbon offsets decreasing by
a factor of 0.9 to 0.98.10 For every additional year that a college has until their carbon neutrality
goal year, the odds of using carbon offsets as a current strategy decrease by a multiplicative
factor of 0.95.11 As an example, the odds of using carbon offsets at a school with a goal year of
2099 are 0.06 times less than a school whose goal is in 2050.12

9

Probabilities were calculated using the following equation: 1/(1 + e^(carbon neutrality goal year coefficient
estimate*goal year of interest)).
10
This was calculated using the following equation: e^(carbon neutrality goal year coefficient estimate +/1.96*(standard error for the goal year coefficient)).
11
This was calculated by exponentiating the coefficient of the carbon neutrality goal year: e^(carbon neutrality goal
year coefficient estimate).
12
This was calculated using the following equation: e^(carbon neutrality goal year coefficient estimate*(20992050)).
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For our second model that explores the relationship between schools’ characteristics and
whether or not they mention local offsets, we once again found that the carbon neutrality goal
year was the only important predictor (Table 8). This did not change when we removed all
schools with a goal year of 2099 (Table 8 (4)).

Figure 9 shows the model’s probability plot, which illustrates that the probability of
mentioning local carbon offsets becomes lower for ACUPCC signatories with later carbon
neutrality goal years. Again, based on ANOVA drop-in-deviance tests, Table 8 (3) displays the
results for the statistically preferred model, so this model will be the main focus for our
inference. The probability of a school with a goal year of 2050 planning to use local offsets is
22.5%, whereas the probability is only 2.8% if the goal year is 2099.13 We are also 95%
confident that a unit increase in goal year is associated with the odds of using carbon offsets

13

Probabilities were calculated using the following equation: 1/(1 + e^(carbon neutrality goal year coefficient
estimate*goal year of interest)).
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decreasing by a factor of 0.91 to 0.99.14 In sum, every additional year that a college waits to
reach carbon neutrality is associated with the odds of mentioning local carbon offsets decreasing
by a multiplicative factor of 0.95.15 For example, the odds of mentioning local carbon offsets at a
ACUPCC signatory with a goal of 2099 is 0.09 times less than the odds of a school whose goal is
in 2050.16

14

This was calculated using the following equation: e^(carbon neutrality goal year coefficient +/- 1.96*(standard
error for the goal year coefficient)).
15
This was calculated by exponentiating the coefficient of the carbon neutrality goal year: e^(carbon neutrality goal
year coefficient estimate).
16
This was calculated using the following equation: e^(carbon neutrality goal year coefficient estimate*(20992050)).
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Summary of Results
In summary, we found trends throughout schools’ stated approaches to Scope 3
emissions. Carbon offsets, education, incentives, reduction, and infrastructure development were
the most common themes of approaches that schools mentioned. We also confirmed findings of
previous studies that gross GHG emissions and Scope 3 emissions are predicted by institutional
characteristics such as student body size and endowment per student. Additionally, it is
interesting to note that carbon neutrality goal year persisted in the model as a statistically
significant factor. More research is needed to explore this result, but it suggests that proximity of
the carbon neutrality goal year influences whether a school uses offsets and whether they
mention local offsets.

Discussion
Given the results of our study, we contextualize our findings within the previous
literature. We discuss the commonly proposed mitigation strategies, the role of carbon offsets in
reaching carbon neutrality, and the notion of locality as it pertains to offset use, highlighting both
the patterns and overall level of uncertainty that remains in defining ways to mitigate Scope 3
emissions.

Commonly Proposed Approaches to Mitigating Scope 3 Emissions
As a reminder, Scope 3 emissions account for about one-third of American higher
education institutions’ total emissions on average, making them a significant source of emissions
on any college campus (Sinha et al. 2010; Klein-Banai and Theis 2013). Our findings are
consistent with the aforementioned studies, as we found that Scope 3 emissions of schools in our
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sample account for about 27% of total emissions on average (Table 3). Through our thematic
analysis of schools’ stated approaches to Scope 3 mitigation, we found that Second Nature’s
suggestion to “Reduce what you can, offset what you can't”' explains many schools’ mitigation
strategies–81% of schools mention the future inclusion of offsets in their CAPs and 37% of
schools have already implemented some form of offsets.
That said, in the meantime, schools outlined similar plans to make Scope 3 reductions in
other ways. These strategies fall into the broad categories of education, incentives, reduction, and
infrastructure (Figure 2). These findings support Williamson’s results, which state that most
colleges and universities reduce their GHG emissions through education, technological
advancement, investment, regulations, and policy-driven changes (2012, 49). It also suggests that
schools choose to mitigate GHG emissions by restructuring campus processes and social norms,
such as instituting bike share programs, incentivizing alternative transportation, and
implementing water bottle filling stations. The presence of similar themes in schools’ Scope 3
mitigation strategies–for example, 37 schools mentioned switching to electric vehicles–raises
questions regarding whether schools communicate among one another and what sources they
consult to develop their CAPs. While this was beyond the scope of our analysis, future research
could investigate how ACUPCC signatories develop their Scope 3 mitigation strategies and
whether they look to other schools or specific sources for guidance.
Though schools’ CAPs discuss the Scope 3 mitigation strategies they are planning to
take, CAPs do not reveal whether schools have taken these actions. Due to the voluntary nature
of the ACUPCC, schools have no real, legitimate, binding commitment to follow through on the
statements in their CAPs or their carbon neutrality goal, and schools are even permitted to
change their carbon neutrality goal. For example, Bowie State University wrote in their original
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2009 CAP that they would achieve carbon neutrality by 2019, though recently published
materials on their website indicate that this goal has been changed to 2021 (“Sustainability.”
n.d.”). As Table 2 shows, there are 34 schools that mentioned carbon offset use in their CAPs but
have not yet implemented carbon offsets. Therefore, it is important to keep in mind that our
results simply encompass the proposed body of actions that institutions plan to take, and cannot
be understood as the current actions being taken by ACUPCC signatories.
Further, most CAPs did not discuss the effectiveness of the actions in terms of emissions
reductions or the associated money, time, and resources needed for each mitigation strategy. This
suggests they had not formed an actual plan for carrying out the stated strategy. This could partly
be because they are not required by the ACUPCC to include concrete implementation plans, or
specific amounts of emissions that each mitigation strategy will reduce. While CAPs are a good
start for planning Scope 3 reductions, it might be more useful for the ACUPCC to require more
stringent standards or commitments so that schools have a greater incentive to develop thorough
emissions reductions plans. This lack of required specificity and structure raises questions
regarding whether outlining intended strategies is enough to incentivize schools to achieve their
carbon neutrality goals, and whether certain Scope 3 mitigation strategies are effective in
emissions reduction in general, both questions that are beyond the scope of this study.

Carbon Offset Use
While we cannot determine whether schools have implemented the various strategies
outlined in their CAP, we can speak to whether they followed through on their plans to use
carbon offsets, as schools report this data to Second Nature. Our statistical analysis revealed that
carbon offsets use is best predicted by the proximity of a school’s carbon neutrality goal year,
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suggesting that schools are more likely to use offsets as they approach their goal year. These
findings support Slawinski and Banal (2013)’s argument that when given a temporal deadline,
firms tend to mitigate emissions by looking for efficient, immediate solutions such as purchasing
offsets. These immediate solutions replace investments in long-term solutions. Our findings that
offset use may be predicted by proximity of carbon neutrality goal year suggest that offsets are
used as a last-minute strategy to reduce emissions. That said, the statistical significance of carbon
neutrality goal year in our models is congruent with Second Nature’s emphasis on reducing
emissions elsewhere before resorting to offsetting (2016). Schools likely make reductions
elsewhere until their carbon neutrality goal year approaches and then must offset any remaining
emissions they are unable to reduce.
Moreover, our statistical analysis revealed that no significant patterns exist between
schools’ institutional characteristics, such as student body size and endowment, and their offset
use. Though our literature review found that GHG emissions are influenced by schools’
characteristics and that these characteristics may impact mitigation strategies, we found that none
of our characteristic variables explained an institution’s use of offsets as we had originally
hypothesized (Andrews et al. 2015; Davies and Dunk 2015; Fetcher 2009; Klein-Banai and Theis
2013; Williamson 2012). Additionally, our regression results for offset mention as a function of
institutional characteristics similarly found no statistically significant relationships, except status,
which was marginally significant at the 10% level (Table 6). Thus, the results of this regression
were inconclusive regarding what influences a school to mention offsets in its CAP. Both our
offset use and offset mention models raise further questions about what factors impact schools’
approaches and present an opportunity for future research on other aspects that may lead schools
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to engage with carbon offsets and Scope 3 mitigation strategies, such as funding sources, public
relations, or climate zones.
Another interesting implication in our data was the gap between schools that mentioned
offset use in their CAP (63 schools) and schools that have already implemented offsets (29
schools). Beyond our findings that proximity of carbon neutrality goal year predicts whether
schools have implemented offsets, there may be other factors that explain this discrepancy. For
example, we found in our literature review that carbon offsets are inherently uncertain and
difficult to verify, and that the fluctuating carbon trading market is unpredictable (McAfee 1997;
Kollmuss et al. 2008). This uncertainty may explain why 34 schools mentioned offsets in their
CAPs but have not yet implemented them, because schools might want to wait as long as
possible to see if other emissions reduction technologies develop or more clarity arises
surrounding offsets. It may also explain why Second Nature (2016) recommends that schools
reduce what they can and offset what they cannot, as various schools mention that they plan to
do in their CAPs.
Beyond understanding the role of time and uncertainty in a college’s likelihood to use
carbon offsets, it is important to note what types of carbon offsets institutions are using. While
there are many types of carbon offsets, including renewable energy, energy efficiency, industrial
gases, methane capture, biosequestration, and carbon capture and storage, our data revealed that
schools utilizing offsets tend to focus on biosequestration, primarily in the form of tree planting
programs. Biosequestration programs might be the most popular type of offset program because
they can easily occur on or near campus and provide a way for students, faculty, and staff to get
involved. For example, the University of Wisconsin - Stevens Point has a tree care program in
which student organizations plant trees on campus on Arbor Day each year to establish and
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maintain healthy community forests on campus (USWP Carbon Neutrality Plan 2011). This
demonstrates the simplicity and accessibility of tree planting for large groups of people.
Biosequestration offsets, though the most popular, also raise questions of efficiency. A
2009 study done by researchers at California State University Northridge found that the campus’
4,000 trees only sequestered about 154 tonnes of CO2 a year, or less than one percent of annual
campus emissions (Cox 2009). The Urban Forestry Network also reports that it can take up to ten
years for schools to reach their most productive stage of carbon sequestration capacity,
illustrating that biosequestration offsets may not result in the quick emissions reductions that
they promise (“Trees Improve Our Air Quality” n.d.). This poses a contradiction in the
practicality of carbon offsetting–schools use offsets to achieve carbon neutrality quickly, but the
actual resulting emissions reductions may take years to occur.

Exploring Locality
The schools in our sample that have implemented local offsets place a strong emphasis on
the co-benefits of locality in their CAPs. The emphasis on co-benefits mentioned in the CAPs of
schools–such as University of New England, William Rainey Harper College, Loyola University
Maryland, Sweet Briar College, Duke University, and Mercyhurst University (as discussed in the
results section)–supports the findings of Kinsley and DeLeon (2009), Polk and Potes (2008), and
MacKerron et al. (2009) that argue that local offsets can provide social, educational, and
economic benefits for the school’s local community, which may be more meaningful for the
schools than implementing similar programs internationally.
Similar to our results for offset use, we found that a school’s mention of locality of
offsets in its CAP is predicted by carbon neutrality goal year. None of the other characteristic
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variables in our model influenced local mention on a significant level, leaving us with more
unanswered questions regarding what affects schools’ inclusion of local offsets in their Scope 3
mitigation plans. We did find that more private schools mentioned local offsets than public
schools (only by a difference of 3 schools), and more schools in the Northeast mentioned local
offsets than in any other region, but not to a significant degree. In general, our finding that only
24 schools in our sample mention locality as it pertains to offsets implies that the location of
offsets may not be that significant of a factor in schools’ decision-making when it comes to
Scope 3 mitigation. However, we cannot be entirely sure that this is the case, as many schools
have yet to implement or even consider offset use thus far.

Limitations
Our study was limited by several factors, including data consistency, lack of data, and
mode of analysis. First, one of the primary limitations was the lack of consistent data and
information online about Scope 3 mitigation. Because of the variability and lack of requirements
or standardization for CAPs, we found that schools’ CAPs were an unreliable data source to
determine what approaches schools are taking to address their Scope 3 emissions. CAPs are only
proposed plans and not commitments to take any tangible action, so we found that what schools
stated in their CAPs was sometimes inconsistent with what schools were actually doing. For
example, the Second Nature database indicated that some schools used offsets, though when we
searched for that school’s offset programs, there was no further information online about the
specific program.
To address this issue, we built our list of schools using offsets from the list provided by
Second Nature of schools that have reported using offsets, rather than relying on what schools
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said they were doing in their CAPs. Further, because of the lack of standardized guidelines for
what schools should include in their CAPs, each CAP was slightly different and varied in length
and description of Scope 3 mitigation strategies. We initially included the number of pages of
Scope 3 discussion as a variable in our data collection, but we quickly realized that this number
was arbitrary because of the notion that quantity does not equate to quality of description. Also,
some CAPs were very vague in nature, so we were unable to gather much valuable data from
them. The lack of standardization and clarity among CAPs proved to be a limitation in our data
collection.
Another limitation to our study stemmed from the lack of consistency in schools’
definitions of locality regarding offset use. According to Second Nature’s offset guide, it is up to
each institution to determine their own definition of “local” when implementing offset programs.
This definition can be anything from within their own city, state, or region, within 100 miles of
the school, or even accessible by students without requiring more than one day of round-trip
travel. Because of the lack of standardization regarding the definition of locality, it is challenging
to compare schools’ mentions of local offsets, given that local may mean different things to each
school. Distinguishing among schools’ definitions of locality is important, because the cobenefits provided by a local offset project may differ vastly depending on the project’s proximity
to campus.
In addition to lack of consistent data, another limitation to our study was the lack of data
available altogether. We found that schools did not include numbers regarding the amount of
carbon emissions reductions associated with various strategies and offset types, or the prices of
these strategies. We were also not able to find data on commuting distances from schools, size of
schools’ sustainability office faculty and staff, or the availability of nearby public transportation,
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and in some cases we were not able to find any details on a school’s offset program even if they
had reported to Second Nature that they use carbon offsets. The lack of data may be partly
explained by the difficulty of measuring Scope 3 emissions, as these emissions come from
mobile sources that are challenging to track. Regardless, it would have been useful for our study
to have more data available that would help inform our understanding of schools’ Scope 3
mitigation processes.
Another limitation we faced was our mode of analysis. While our thematic analysis and
statistical analysis were both valuable ways of answering our research questions, we were not
able to explore the values and motivations behind schools’ approaches to Scope 3 mitigation. A
more qualitative mode of analysis, such as surveys and interviews of key figures involved in
sustainability at schools, could complement our statistical analysis and provide a more nuanced,
interdisciplinary understanding of schools’ decisions. As aforementioned, the CAPs only
revealed what schools intend to do, not what they are actually doing. It would be useful to talk to
people behind the schools’ decisions to gain a fuller understanding of schools’ actions. Also, to
better understand complex, modern environmental issues, modes of analysis from a variety of
disciplines should be used to best inform that understanding. The methodological limitations of
our project demonstrate the importance of a holistic, interdisciplinary approach to issues in the
field of environmental studies.

Future Research
Future research should seek to build upon and expand the findings of this project. To
begin, future studies should broaden the sample size to gain a better understanding of what other
ACUPCC signatories are doing and see if our study’s findings remain consistent. Studies could
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run additional regression models to explore our data further, including models to predict other
types of approaches beyond carbon offsets. If more data becomes available regarding locality of
offset programs, such as the type or distance from the school, research could be done to further
understand what influences schools’ decisions to implement local offsets. Further, other valuable
future research could include more specific quantitative analysis of various Scope 3 mitigation
approaches, including cost-benefit analyses and levelized cost of carbon measurements to
determine which strategies are the most cost-effective and efficient at reducing carbon from the
atmosphere.
Moreover, the research could be expanded to include a more detailed qualitative analysis.
This could include conducting interviews and/or surveys with upper management sustainability
staff at each institution in order to assess the values and priorities behind environmental policy
decision-making at these institutions. These interviews or surveys could also be deployed to
understand the follow through with the stated strategies in schools’ CAPs and effectiveness of
any existing mitigation strategies, as effectiveness was not mentioned in the CAPs we read but is
a critical component in accurately measuring and reducing Scope 3 emissions. Due to time
constraints, we were unable to send our survey out, but have included both our originally
proposed survey and an updated one with questions of interest that emerged during the research
process, both of which could be used for future research (Appendix C).
In addition, as we previously discussed that the inconsistent definitions of locality were a
limitation for our study, future research could investigate schools’ local offset projects further.
Studies could examine the specific factors that motivate a school to use local offsets, such as
which co-benefits schools emphasize through which project types and whether the proximity to
campus impacts the effectiveness of educational, social, or economic co-benefits. It would also
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be interesting to explore the opinions of students, faculty, and staff on local vs. global offset
programs and campus perceptions of the importance of locality in implementing offset programs.
Another potential area for future research is investigating how schools develop their
CAPs. As our data was mainly based on what approaches schools said they will utilize in their
CAPs, we do not know how schools actually developed these strategies or what sources they
relied on for guidance. Our thematic analysis showed that common themes exist among schools’
stated Scope 3 mitigation strategies, but it was beyond the scope of our study to examine whether
this is due to schools collaborating or looking to the same sources for guidance, or whether this is
merely a coincidence. Future studies could examine schools’ CAPs to better understand how
they are created.
Lastly, because 64% of institutions in our sample wrote their CAPs between 2009 and
2011, many schools will likely update their CAPs in the near future. As with any strategic plan,
CAPs are dynamic in nature and they evolve as schools and circumstances change and different
technologies become available. Schools’ CAP updates will present future researchers with the
opportunity to investigate and compare how conversations about Scope 3 mitigation have taken
shape over time. Future studies could examine how updated CAPs are shifting in content so as to
prioritize these emissions in any way or explore particular technological solutions. In sum, due to
the complex nature of Scope 3 emissions and emerging interest in effectively and efficiently
addressing them, there are a multitude of ways to build upon this study and these topics to more
deeply engage our research questions or develop completely new research projects.
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Conclusion
In summary, ACUPCC signatories are focusing their Scope 3 mitigation efforts on
carbon offsets, education initiatives, policy efforts, campus infrastructure, and overall waste,
food waste, and water waste reduction. Schools’ strategies focus on restructuring campus
processes and social norms, though these do not account for emissions from air travel. While we
found patterns in the types of approaches being taken to reduce Scope 3 emissions, it is
important to remember that these strategies are proposals that institutions listed in their CAPs;
they do not necessarily represent the actions currently being taken by ACUPCC signatories.
Moreover, CAPs varied greatly in terms of the length and depth of their explanations for how to
execute and evaluate climate mitigation strategies. Therefore, it will be important to track how
these strategies change over time, their effectiveness, and their ultimate feasibility as this
conversation evolves.
Additionally, we found a relationship between schools’ carbon offset use and their carbon
neutrality goal year. Understanding the role of time and urgency of climate change in climate
action decision-making will only become more important in the future as we grapple with the
effects of climate change. Therefore, it is critical going forward to understand which strategies
ACUPCC schools prioritize and their timeline for implementing these strategies. Because Scope
3 emissions account for an average of one-third of ACUPCC schools’ overall emissions, schools
must be deliberate, yet urgent, with their actions to navigate the tension between achieving
carbon neutrality and mitigating Scope 3 emissions.
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Appendixes
Appendix A: List of Schools in our Sample
(To view our full data set online, visit shorturl.at/dkzB8)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Alaska Pacific University
Babson College
Black Hills State University
Bowie State University
Bunker Hill Community College
California State University-Long Beach
Calvin College
Central College
Central Connecticut State University
Chandler-Gilbert Community College
Chesapeake College
Colby-Sawyer College
Colgate University
College of Saint Benedict
College of Saint Mary
College of the Holy Cross
Cuyahoga Community College
Delta College
DePauw University
Dickinson College
Drew University
Drury University
Duke University
Eastern Kentucky University
Eastern Washington University
Franklin & Marshall College
Frostburg State University
Georgia Institute of Technology
Institute of American Indian and Alaska
Native Culture and Arts Development
Jamestown Community College
Joliet Junior College
Kankakee Community College
Lafayette College
Lesley University
Life University
Los Angeles Valley College
Loyola University Chicago
Loyola University Maryland
Mercyhurst University
Mesa Community College
Messiah College
Middlebury Institute of International Studies
at Monterey
Millersville University of Pennsylvania
Nassau Community College
Northeast Lakeview College
Norwalk Community College
Palo Alto College
Radford University
Randolph College

59
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

Richland College
Rider University
Rio Salado College
San Francisco State University
Santa Monica College
Southern New Hampshire University
Southwestern University
Sweet Briar College
Temple University
The Community College of Baltimore
County
University of Arkansas Main Campus
University of California, San Francisco
University of California, Santa Barbara
University of California, Santa Cruz
University of Delaware
University of Illinois at Urbana-Champaign
University of Maine at Farmington
University of Massachusetts Medical School
University of Mississippi
University of Mount Union
University of New England
University of New Mexico-Valencia
University of Tennessee, Knoxville
University of Wisconsin-Stevens Point
Washington State University, Pullman
Washington State University, Tri-Cities
Western Washington University
Wilkes University
William Rainey Harper College
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Appendix B: Frequency of Approaches Schools Mention in CAPs
Approach

Number of Schools Mentioning Approach

Offsets

63

Electric vehicles

37

Recycling

36

Encourage carpooling

33

Public transportation

26

Telecommuting

25

Local offsets

24

Education

22

Renewable energy

22

Bike infrastructure

19

Composting

16

Alternative transportation

14

Waste streams programs

13

Bike programs

11

Sustainable procurement
policies

11

Reduce waste

10

Parking permit fees

8

Shuttles

7

Anti-idling policy

6

Go paperless

6

Plant trees

6

Methane landfill capturing

5

Online classes

5

Reduce school week

5

Reduce water use

5

Technology

4

Ban/reduce plastic bottles

3

Go trayless

2

Reduce air travel

2
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Decrease parking spaces

1

Direct flights

1

Discount student bus passes

1

Implement car share

1

Sustainable airlines

1

Virtual office hours

1

Water bottle filling stations

1
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Appendix C: Survey Questions
Original Survey Questions from Proposal:
1. What approaches is your school using to address Scope 3 emissions? (trying to verify
with our list from CAPs)
2. How did your campus develop these strategies or approaches?
a. Who was/is involved in these conversations and decisions?
3. Have any of these strategies been implemented?
a. If yes, have they been successful?
b. If no, why?
c. Has your institution experienced any difficulties implementing these strategies?
Or challenges in maintaining them?
4. How does your campus measure the impact of these strategies?
5. Does your school use carbon offsets?
a. If yes, why? How did you decide to use them?
i.
Where do the projects occur?
ii.
Why did you pick to purchase/produce the offsets that you use?
iii.
Are these offsets purchased or produced by the college?
iv.
How are the offsets certified/verified?
v. How are your offset programs funded?
vi.
Are the offsets mandatory or voluntary (specifically for air travel)?
vii.
Who manages the offset purchases or programs (i.e. the business office,
student government, environmental offices, etc.)?
viii.
Do you partner with any outside organizations on these offsets?
ix.
What, if any, are the curricular connections? Are there any recurring
educational programs that relate to the offsets?
x. Can you explain the process of getting offsets approved? How do/did you
cultivate buy-in from the campus community, students, administration,
etc.?
xi.
Do you plan to continue to use offsets? If so, for how long? If not, why
not?
xii.
Has the school experienced any sort of benefits from using carbon offsets?
If so, please describe them.
b. If no, is your school considering using carbon offsets? Why or why not?
6. Has your campus received any sorts of benefits from using any of these strategies that go
beyond carbon reductions?
Evolving Survey Questions:
1. How did your institution set your carbon neutrality date?
2. What resources are needed to accomplish these strategies if your campus does not
currently have them?
3. When thinking about sustainability initiatives on your campus, what role do your peer
institutions play in driving campus programs?
4. How important is mitigating Scope 3 emissions relative to Scope 1 and 2?
5. Is your institution’s CAP binding or voluntary? How much buy-in for the CAP is there
from your college’s sustainability office or team and the college administration?
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6. Will your institution reassess your carbon neutrality goal year soon? How about your
approaches to mitigating Scope 3 emissions?
7. How does your institution set your priorities for sustainability?
8. What types of Scope 3 strategies are the most appealing, feasible, effective, efficient?
9. How does your college measure the effectiveness of existing or future strategies?
10. What limitations keep your college from addressing Scope 3 emissions?
11. What are your college’s next steps regarding climate action?
12. How does your college measure/track Scope 3 emissions?
13. What role, if any, does equity have in your climate action work?
14. How do concerns about verifiability and the fluctuating price of carbon influence your
institution’s decisions whether or not to use carbon offsets?
Note: The evolving survey questions were added on as we progressed in our research and
thought of new questions that would be more relevant and interesting to ask.

