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Abstract

Ratings, certifications, and assessments provide sus-
tainability goals for design, construction, and opera-
tion for the built environment. This paper is a critical
review of the effectiveness and credibility of current
university campus sustainability assessments. The
Sustainability Tracking, Assessment & Rating Sys-
tem (STARS) is a self-reported, global sustainability
standard and a framework for higher education insti-
tutions to track and measure campus sustainability
progress across education, engagement, operations,
and planning measurements. This study quantita-
tively evaluates over 300 participating institutions by
analyzing the sustainability performance and envi-
ronmental impact of their physical campuses. Finally,
it considers STARS from a LEED-based perspective
by integrating operations-centric criteria to enhance
the true environmental and comprehensive impact of
participating institutions.

Key Innovations

• Quantitative data assessment of over 300 univer-
sity campuses

• Understanding campus sustainability from an
environmental impact perspective

• Showing the inability to predict Greenhouse Gas
Emissions from STARS ratings

Practical Implications

This paper presents a critical review of sustainabil-
ity assessment efficiency for university campuses. By
re-weighting performance categories, we show that
an operations-centric rating system better incentives
building energy performance and has a greater im-
pression on overall environmental impact.

Introduction

Sustainability, or “maintaining the well-being of an
environment over a long, perhaps indefinite, period of
time,” (Kuhlman and Farrington, 2010) has become
a catch-all idea for any effort made to preserve life
as we know it. Sustainability efforts vary by organi-
zation, but meaningful changes stem from intentional

government intervention, incentives, and regional reg-
ulations (Nidumolu et al., 2009; Cohen, 2017). Many
sustainability guidelines for buildings and structures
exist, but integrated efforts of communities induce
greater environmental impact than the efforts of
single entities. Structured assessments, rating sys-
tems, and incentive programs have recently been ini-
tiated to guide cities and communities towards their
unique overall sustainability goals. Namely, the Sus-
tainability Tracking, Assessment & Rating System
(STARS) is a popular approach to assessing sustain-
ability of higher education institutions (Association
for the Advancement of Sustainability in Higher Ed-
ucation (AASHE), 2010). Despite consideration of its
unique structure purposed for colleges and universi-
ties, STARS lacks strong performative measurements
which emphasizes the prescriptive measurements that
fail to accurately measure sustainability. The overall
environmental impact becomes lost within the credit
clutter of the sustainability assessment and the over-
all STARS impact is diminished.

Universities are are the leaders, innovators, and
problem-solvers, and pressing environmental issues
pose a great opportunity for institutions to emerge
as local leaders (Cole and Wright, 2003). Cam-
puses are a space for students to live, work, and
study and act as a living laboratory for small scale
simulation of large scale urban spaces (Barlett and
Chase, 2013). The actions of universities, their
students, and administration influence the actions
of their greater communities, therefore it is impor-
tant for higher education sustainability initiatives like
STARS to provide effective sustainability framework.
Universities have begun individually tackling sustain-
ability initiatives (Lozano et al., 2013), but we still
lack a global higher education sustainability standard
(Lauder et al., 2015; Urbanski and Leal Filho, 2015).
While we recognize the positive impact of STARS
thus far, we would be remiss to not provide a critical
review of the rating systems that encourage universi-
ties to lead by example.

A similar rating system for buildings, the Leader-
ship in Energy and Environmental Design (LEED)
quickly gained a reputation for supporting energy-
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efficient buildings, by pushing a prescriptive assess-
ment for better buildings (Scofield, 2009; Newsham
et al., 2009). After many iterations to arrive at its
current form, LEED has established dominance as
the leading building sustainability certification only
by evolving to accommodate prescriptive shortcom-
ings. The program has expanded to include commu-
nities by integrating LEED for Cities and Commu-
nities (US Green Building Council, 2016). Lifetime
experience of the LEED certification program cre-
ates a space for an accurate community environmen-
tal impact assessment (Mohamed, 2019). We suggest
STARS take note the evolution of the LEED certifica-
tion and prioritize a rating structure similar to LEED
for Cities and Communities.

This paper includes an analysis of the STARS pro-
gram while comparing its current features to the well-
vetted sustainability rating system, LEED for Cities
and Communities. We review the key factors of this
successful program and form concrete suggestions for
STARS’s quest to evaluate sustainable performance
of North American higher education institutions and
eventually, international institutions. We briefly re-
view LEED for Cities and Communities and discuss
the environmental impact emphasis and the impact of
community greenhouse gas emissions. Following, we
reframe the STARS rating with LEED for Cities and
Communities as a guide. Finally, we predict what
participating STARS institutions could expect with
a LEED-based, operations-focused rating and frame
suggestions for STARS to create a rating system that
encourages more environmentally-focused university
campuses.

STARS

The Sustainability Tracking, Assessment & Rating
System (STARS) is a guide for universities to mea-
sure sustainability performance (Association for the
Advancement of Sustainability in Higher Education
(AASHE), 2010). In the past decade, it has emerged
as one of the leading sustainability initiatives for uni-
versity campuses. According to the STARS mission
statement, it intends to help universities:

1. Design sustainability framework

2. Create meaningful comparisons across participat-
ing universities

3. Provide incentives to encourage sustainability im-
provement

4. Build a transparent environment to encourage
data sharing and sustainability practices

5. Produce a diverse sustainability community

As of 2021, 343 American and Canadian institutions
have reported sustainability data to STARS. The as-
sessment is rooted in academic, environmental, ad-
ministrative, and social indicators, measured by the
categories and credits detailed in Table 1. Institutions
are certified with Bronze (lowest), Silver, Gold, and

Platinum (highest) ratings by hitting and exceeding
predetermined scores outlined in Table 2. Even those
that do not qualify for a formal rating (designated as
a STARS reporter) enter a network of sustainable in-
fluence across the world and are associated with the
movement toward a more sustainable world (Urban-
ski and Leal Filho, 2015).

Table 1: STARS credit category breakdown
Category Credit Summary Credit
Academics
(AC)

Presence of sustainability
education through academic
courses, undergraduate and
graduate sustainability pro-
grams, and existence of
sustainability research

58

Engagement
(EN)

Presence of student experi-
ences in sustainability outside
of the classroom and student
involvement in their local com-
munities

43

Operations
(OP)

Recognition for creating a low
impact campus. Credit for
reduced greenhouse gas emis-
sions, water usage, and en-
ergy consumption. Includes
credit for mindful ground op-
erations, purchasing, waste di-
version, and building mainte-
nance

69

Planning
& Admin.
(PA)

Presence of sustainability
education through academic
courses, undergraduate and
graduate sustainability pro-
grams, and existence of
sustainability research

32

Innovation
(IN)

Extra credit offered for inno-
vative sustainability solutions
not represented otherwise 4

In an attempt to include non-traditional institutions,
STARS unveiled the second version of the rating sys-
tem, which allows institutions to opt-out of non-
applicable credits. As of 2021, the overall STARS
rating is calculated with a percentage-based method
defined by

STARS = 100 ∗ ac + en + op + pa

AC + EN + OP + PA
+ in (1)

where ac are Academic credits earned and AC are the
total number of applicable Academic credits. Follow-
ing, en and EN are Engagement, op and OP are
Operations, and pa and PA are Planning & Admin-
istration earned and applicable credits, respectively.
Finally, in represents “extra credit” and are innova-
tion credits granted with a maximum value of 4.

Table 2: STARS Overall Rating Classes
Platinum 85+
Gold 65-84
Silver 45-64
Bronze 25-44

STARS documentation claims that credits are deter-
mined by environmental impact over effort, but in an
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attempt to be inclusive, the intended environmental
impact weight is diminished. In turn, the Innova-
tion category holds much more weight than originally
intended. Beyond the problematic percentage-based
scoring structure of STARS, inefficient environmen-
tal impact measurement is the greatest shortcoming
of STARS. Efficient campus buildings and operations
are arguably the heart of a sustainable campus. In
fact, the impact of facilities and operations are most
commonly cited in the sustainability goals of Cana-
dian STARS-rated university policy (Lidstone et al.,
2015), and the majority of STARS-rated institutions
negatively affected by the current format are Cana-
dian universities. Canada-based universities gener-
ally outperform American universities in environmen-
tal indicators such as greenhouse gas emissions but
are still out-scored in the STARS program.

Education, research, and campus engagement are im-
portant in the quest to sustainability, but without
concrete policies, occupants are free to continue to
make unsustainable choices within campus buildings.
A sustainable campus “addresses, involves and pro-
motes, on a regional or global level, the minimization
of negative environmental, economic, societal, and
health effects generated in the use of their resources to
fulfill its functions of teaching, research, outreach and
partnership, and stewardship in ways to help soci-
ety make the transition to sustainable lifestyles” (Al-
shuwaikhat and Abubakar, 2008). The detailed aca-
demic investment should not be overlooked or thrown
out, but in order to position STARS as an interna-
tional powerhouse rating system direct environmen-
tal impact should be prioritized (Salvioni et al., 2017)
and performance-based indicators should be placed at
the forefront of the sustainability evaluation (White
and Koester, 2012).

Since efficient campus operations support the great-
est environmental impact; building, transportation,
and energy efficiency should be weighted accordingly.
Under the current STARS program, campuses with
poor operations are nonetheless able to achieve excel-
lent overall sustainability ratings without a measur-
able reduction in environmental impact. In contrast,
LEED for Cities and Communities weights physi-
cal operation performance three times higher than
STARS – we believe the structure of STARS should
rival that of LEED for Cities and Communities. The
STARS framework in conjunction with the LEED for
Cities and Communities sustainability goals are valu-
able tools to construct an efficient campus model such
that participating institutions can successfully reach
expected environmental standards.

LEED for Cities and Communities

Developed by the U.S. Green Building Council (US-
GBC), the Leadership in Energy and Environmental
Design (LEED) program is a sustainability frame-
work for building developers and operators (US Green

Building Council, 2001). Early LEED certification fo-
cused on building environmentally responsible build-
ings. Today, LEED has evolved into a comprehensive
sustainability rating system for buildings anywhere
between the design phase and maintenance phase.
As the rating system encourages integrated design,
it also rewards buildings for directly contributing to
positive environmental impact and encouraging oc-
cupants to adopt sustainable practices. Today, over
80,000 projects have been certified, and LEED has
quickly risen to the most prominent standard in
sustainable building design (Sharifi, 2020). Beyond
LEED for buildings, LEED for Cities and Communi-
ties is a sustainability initiative committed to helping
local policymakers create sustainability plans for new
and existing communities (US Green Building Coun-
cil, 2016). Unlike STARS, LEED for Cities and Com-
munities emphasizes energy and water conservation,
efficient building operation, and responsible purchas-
ing in their sustainability rating (Sharifi et al., 2020).
However, the overall structure is extremely similar
to STARS. LEED for Cities and Communities cred-
its communities for various achievements within eight
categories, outlined in Table 3.

Table 3: LEED for Cities and Communities Point
Breakdown.

Integrative Process
Planning & Leadership 1
Green Building Policy 4

Natural Systems and

Ecology

Green Spaces 2
Resources Conservation 2

Light Pollution 1
Resilience Planning 4

Transportation

and Land Use

Transport. Performance 6
Compact Development 2

Quality Transit 1
Alternative Fuel 2
Smart Mobility 2

High-Priority Site 2

Water

Performance

Water Access 6
Integrated Water 1

Stormwater 2
Smart Water 2

Energy and

Greenhouse Gas

Energy Performance 14
Energy Efficiency 4
Renewable Energy 6

Low Carbon Economy 4
Grid Harmonization 2

Materials and

Resources

Waste Performance 5
Special Management 1
Responsible Sourcing 2

Material Recovery 1
Smart Waste 2

Quality of Life

QoL Performance 6
Trend Improvements 4
Distributional Equity 4
Environmental Justice 1
Housing & Transport.

2
Affordability

Civic Engagement 2
Civil and Human Rights 1

Innovation Innovation 6
Regional Priority Regional Priority 4

Partial credit for certification can be given, and over-
all certification classes are determined by the credit
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domains in Table 4.

Table 4: LEED For Cities and Communities Certifi-
cation Point Standards.

Platinum 80+
Gold 60-79
Silver 50-59
Certified 40-49

Methods

Ultimately, this paper does not intend to discredit
the importance of sustainability in higher education,
rather it offers criticism to STARS in its current form.
We present a quantitative re-weighting of the original
framework to highlight environmental impact. We
reframe STARS to create an operations-focused sus-
tainability rating. It would be difficult to create a
one-to-one mapping between STARS and LEED cred-
its since many STARS credits are unique to higher
education and would create an inaccurate, overfit sus-
tainability result. Rather, we reshape the aforemen-
tioned (Table 3) LEED for Cities and Communities
credits. The similar structure of the two rating sys-
tems make it a natural process to filter LEED credits
into the STARS framework and simulate a more envi-
ronmentally focused credit distribution. Our LEED-
based STARS rating for higher education institutions
is outlined in Table 5.

After redistribution, our LEED-based rating accounts
for two-thirds of available sustainability credits to
be included within Operations. It is more evident
than ever that the LEED programs view sustainabil-
ity ratings from a more operations-centric perspective
than STARS. Figure 1 is a visual representation of
the LEED-based distribution compared to the current
STARS credit distribution. Aside from the dominant
operations category, 15% of LEED credits are con-
sidered under Engagement, 10% Planning, and 9%
Innovation. Because LEED for Cities and Communi-
ties does not have an academic component, no insti-
tutions are credited for academics within our LEED-
based rating. Rather, education and enrichment is
accounted for within the Engagement category.
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Figure 1: Credit Distributions of the STARS and
LEED-based assessments.

Fortunately, STARS maintains its commitment to

Table 5: LEED for Cities and Communities credits
as STARS categories.
STARS Category LEED credits

Academics 0

Engagement

Quality of Life 6
Distributional Equity 4
Environmental Justice 1
Housing & Transport.

2
Affordability

Civic Engagement 2
Civil and Human Rights 1

Operations

Energy Performance 14
Energy Efficiency 4
Renewable Energy 6

Low Carbon Economy 4
Grid Harmonization 2
Waste Performance 5

Special Management 1
Responsible Sourcing 2

Material Recovery 1
Smart Waste 2

Trend Improvements 4
Green Spaces 2

Resources Conservation 2
Light Pollution 1

Transport. Performance 6
Compact Development 2

Quality Transit 1
Alternative Fuel 2
Smart Mobility 2
Water Access 6

Integrated Water 1
Stormwater 2

Smart Water 2

Planning & Admin.

Planning & Leadership 1
Green Building Policy 4

Resilience Planning 4
High-Priority Site 2

Innovation
Innovation 6

Regional Priority 4

data transparency, thus all data used in this study is
available open-access on the STARS website. Each
institution’s LEED-based score is computed with
weights determined by the redistribution of LEED
credits in conjunction with percentage-based STARS
categorical scores. Reporting universities included in
the STARS Score Display require a moderate amount
of preprossessing, following some categorical inconsis-
tency. After eliminating inconsistent and incomplete
data, we maintain 330 participating institutions, each
given a new LEED-based assessment calculated by:

LEED-based = 0
ac

AC
+16

en

EN
+73

op

OP
+11

pa

PA
+

10

4
in

(2)
where STARS percentage-based results are weighted
by the newly distributed credits, and ac, en, op, pa,
and in will be the number of Academic, Engagement,
Operations, Planning & Administration, and Innova-
tion credits earned, respectively.

Greenhouse Gas Emissions

To further our narrative and provide supplemental ev-
idence to the inefficiency of the STARS certification,
we extract a single sustainability indicator consistent
among both STARS and LEED for Cities and Com-
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munities, Greenhouse Gas Emissions (GHG). There
is a wealth of research to suggest GHG emissions is
one of the most prominent indicators of negative en-
vironmental impact. Unlike STARS, LEED for Cities
and Communities credits GHG emissions as the sin-
gle most important community sustainability indica-
tor. Greenhouse gas emissions make up about 12%
of available LEED for Cities and Communities credit
while only 4% of available STARS credits (for an in-
stitution sans credit exemption) are related to GHG
emissions.

This study will show the insignificant effect GHG
emissions have on an overall campus sustainability
rating, for the 302 STARS-rated institutions with
available GHG data. Data used for this analysis was
obtained from the STARS Content Display, under
Operations - Air & Climate - performance (or eval-
uation) year Gross Scope 1 and 2 GHG emissions.
Similarly, we consider STARS weighted campus use,
the idea that not all students and faculty are full-time
campus users. We adjust weights to reflect the mag-
nitude of campus resource use by students and faculty
such that each on-site resident student or employee is
one campus user; full-time equivalent, off-campus stu-
dents and all employees are 3/4 a campus user; and
all full-time students enrolled in distance learning are
removed from the campus user count. Finally, we
compare GHG emissions per weighted campus user
across eligible institutions to the U.S. Green Build-
ing Council recommended GHG emissions limit of 4.6
metric tons per person, per year.

Results

For the purposes of overall STARS and LEED rating
comparison, Platinum, Gold, and Silver ratings fol-
low the same for both rating systems, and a Bronze
STARS rating transfers to a “Certified” LEED rat-
ing. Among the 330 eligible institutions, 130 insti-
tutions were awarded a different LEED-based rating
than their STARS rating. Of these institutions, 98 re-
ceived a lower LEED-based rating while 32 increased
their rating. Each of the institutions given a higher
rating was granted a Gold or Platinum LEED-based
rating. A total of 46 STARS-rated institutions were
no longer eligible for a LEED-based rating and are
disqualified from a sustainability rating. Table 6 dis-
plays the sustainability rating distribution among el-
igible universities after our proposed adjustments.

Table 6: LEED for Cities and Communities credits
as STARS categories.
STARS Category Original LEED-based
(LEED Rating) STARS Rating

Platinum 9 8
Gold 136 145
Silver 140 74

Bronze (Certified) 45 57
N/A (Disqualified) 46
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Figure 2: This image is a change report of the re-
distribution of LEED credits into STARS categories.
Each arrow represents the change of rating after
the redistribution of credits. The x-axis and colored
columns are indicative of the institution’s original
STARS rating. The color, position, and magnitude
of the arrows indicate the institution’s new LEED-
based rating. The arrow stretches from the original
STARS rating to the new LEED-based rating and is
colored based on the new LEED-based rating.

Figure 2 is a visual representation of the STARS
to LEED-based change report for all institutions in-
cluded in this study. Each university is ordered from
lowest to highest STARS rating on the x-axis and
partitioned by overall STARS rating columns. Each
institution is represented by an arrow where the color,
magnitude, and position of the arrow is indicative of
the new LEED-based rating. The arrow length and
size are determined by their score change, stretch-
ing from the institution’s original STARS score to
the new LEED-based score. Most arrows indicate a
score and rating decrease after the redistribution of
credits. For a closer look, Figure 3 visualizes STARS
and LEED-based details for three individual universi-
ties, Cornell University, Unity College, and University
of Nebraska at Omaha. Cornell University was re-
classified as a Gold LEED-based university from Plat-
inum STARS-rated, Unity College was re-classified as
Silver from Gold, and University of Nebraska at Om-
aha was re-classified as LEED-Certified from a Silver
STARS rating.

Greenhouse Gas Emissions

LEED has marked Greenhouse Gas Emissions as
the most important indicator of sustainability, based
on credit weights, which suggests higher-rated in-
stitutions have achieved lower GHG emissions than
lower ranked institutions. This is not the case
among STARS rated institutions. Of the institutions
with available data, each class of STARS institutions
(Bronze, Silver, Gold, and Platinum) has a similar
distribution of GHG emissions, shown in Figure 4.
GHG emission statistics hold little indication of an
overall STARS rating of an institution, exposing the
disconnect between campus sustainability ratings and
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Figure 3: Detailed score change for three institutions
used in this study. Each bar chart shows the credit
breakdown for both overall score calculations, the orig-
inal STARS score and the new LEED-based score.
Cornell University was re-classified as a Gold LEED-
based university from Platinum STARS-rated, Unity
College was re-classified as Silver from Gold, and
University of Nebraska at Omaha was re-classified
Certified from a Silver STARS rating.

environmental impact.
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Figure 4: Greenhouse Gas Emissions distributions
are shown for the four STARS rating classes; Bronze,
Silver, Gold, and Platinum. Campuses that are above
the dashed line are poor performers.

The U.S. Green Building Council suggests that
“green” buildings GHG emissions remain below 4.6
metric tons per user, annually (U.S Green Build-
ing Council, usg). Even so, only 64% of STARS-
certified institutions reached this standard during the
reported performance year. Figure 5 displays the US-
GBC GHG emissions standard and eligible institu-
tions compared to this standard. Again, institutions
are colored and ordered based on their overall STARS

rating.
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Figure 5: Greenhouse Gas Emissions summary for
STARS-rated institutions. Institutions ordered on the
x-axis by their overall rating from lowest to highest,
colored by their overall rating class. Campuses that
are above the dashed line are performing poorly based
on the USGBC GHG Standard.

Over one-third of STARS-rated institutions
overproduced GHG emissions during their per-
formance year. Further, assuming that the majority
of under-performing institutions are made up of
lower STARS ratings (such as STARS Reporters,
Bronze, or even Silver) is incorrect. In fact, many of
the institutions that overproduced greenhouse gases
during their performance year received an overall
Gold or Platinum rating. Of the Platinum-rated
institutions, 33% had overproduced GHG emissions.
Following, 40% of Gold, 33% of Silver, and 37% of
Bronze institutions did not meet the USGBC GHG
emissions standard.

Conclusion

It is important that universities have a resource such
as STARS to create meaningful policy and culture
changes on campus. When STARS was founded in
2010, there was a clear need for a universal sustain-
ability standard. Regardless of rating accuracy, par-
ticipating institutions have been given a network of
influential universities and granted direction in their
sustainability journey. Numerous participating in-
stitutions have since submitted multiple progress re-
ports and are understandably prideful of their sus-
tainable improvement. With the current STARS
framework as our guide, we can be increasingly crit-
ical towards the physical performance and environ-
mental impact of STARS institutions.

A rating system more focused on building energy
performance will take a comprehensive approach to
sustainability. An operations-focused model shines a
spotlight on the importance of sustainable operations
at universities. This will incentivize better buildings
and energy performance and provide proper sustain-
ability leadership and engagement. This is not to say
sustainability education, research, and engagement
should not be recognized. In fact, we do not propose
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our LEED-based model would be wholly useful for
evaluating campus sustainability. The LEED-based
model was created to highlight the critical differ-
ences between rating systems while remaining consis-
tent with an operations-centered LEED assessment.
Even though Academic credits had no impact on the
LEED-based assessment, there is a place for sustain-
ability education in higher education and should re-
main a portion of the STARS assessment. Univer-
sities hold a distinct role in educating students and
their local communities, therefore research and edu-
cation are important for the advancement of sustain-
ability.

Participating STARS institutions have recognized
this important investment in their students, faculty
and acknowledge the potential outward community
influence. In turn, STARS has a responsibility to di-
rect eager institutions to create realistic and directed
goals. The mission is simple: demand sustainable
buildings, operations, and positive environmental im-
pact while simultaneously rewarding institutions in
their efforts to progress sustainability education and
research. With the work of STARS and participat-
ing institutions thus far, we have a bright, educated
future and more sustainable communities.
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