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ABSTRACT

Opver the past few years, more and more higher education institutions have pledged to
achieve carbon neutrality and designed and adopted Climate Action Plans. Although
many higher institutions are adopting climate action plans, few are integrating resil-
ience principles and priorities, which are essential for understanding institutions’
adaptive capacity for dealing with climate change. There is little existing research on
how higher education institutions can implement climate resilience programs, behav-
iors, and policies into their planning process and campus-communities. To address
this gap, this case study explores Arizona State University’s process of designing and
implementing a climate resilience plan and outlines best practices other higher educa-
tion institutions can utilize to create their own climate resilience plan. We critically
discuss the importance of climate resilience at the higher education level, outline
steps necessary for designing an inclusive and holistic climate resilience plan, and
provide examples of important techniques used to design the climate resilience plan.
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INTRODUCTION

Over the past decade, there has been an increase in the need for cities, businesses and com-
munities to enhance their resilience to climate change impacts and natural disasters (Foster &
Smith, 2015). Like local governments and businesses, higher education institutions face accel-
erating risks from climate disruptions, such as extreme heat and changing weather patterns.
As “microcosms of the larger external community” that are responsible for “reinforcing desired
values and behaviors in the whole community” (Cortese, 2013, pp. 19), universities have the
potential to lead the design of innovative solutions to enhance the campus’ and the surrounding
community’s resilience to climate threats. Despite this opportunity, most scholarly research has
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focused on resilience as it pertains to urban planning, individual resilience, resilient ecosystems,
and disaster preparedness rather than resilience on university campuses (Storms, Simundza,
Morgan, & Miller, 2015). A research study conducted by environmental and engineering
consulting firm Haley & Aldrich surveyed colleges about resilience efforts and found that “94
percent of organizations face significant challenges, such as short-term budgetary constraints,
not knowing where to start to integrate resilience into campus planning, and lack of best prac-
tices, that resulted in delaying resilience planning and deterring progress” (Holland, 2015, pp.
60). This case study aims to provide an example of how to implement resilience at a university
campus despite various challenges such as budgetary constraints, confusion of where to start,
and/or lack of guidance via best practices.

BACKGROUND

Role of Universities in Climate Resilience Planning

Universities are integral for galvanizing climate action and resilience planning by conducting
baseline research and generating discoveries that often influence policy-making toward a sus-
tainable future. Further, “universities’ cutting-edge research, operational resources, and strong
community partnerships make them uniquely suited to bring together elected officials, business
leaders, and environmental advocates to forge a path toward a sustainable future” says former
President Janet Napolitano of the University of California (Second Nature, 2018, pp. 4). In
many cases, students at universities also serve as a driving force for resilience by organizing
climate research projects, advocating for climate solutions, and providing feedback on current
university operations as they pertain to sustainability. In the spirit of collaboration innate to
the function of higher education, this article seeks to provide insight on how Arizona State
University (ASU) is developing its climate resilience plans to address climate change and set an
example for how universities can serve as climate resilient centers in their communities.

Arizona State University (ASU)—Commitment to Climate Action

ASU is one of the largest public universities in the United States of America. With metro
campuses and locations in Phoenix, Mesa (Polytechnic campus), Tempe, and Glendale (West
campus), Scottsdale (Skysong), Lake Havasu, Washington DC and Santa Monica, CA and nearly
200 online degree programs; ASU provides education to over 74,878 students and employs
about 18,000 faculty, staff, and administrators. Even with such a large campus-community, ASU
has made climate action a priority. In 2019, Arizona State University achieved carbon neutrality
six years ahead of schedule (Tricoles, 2020). The university’s commitment to climate action can
be seen by its 174,664 installed PV panels, 66 electric vehicle charging stations, subsidization of
1.7 million one-way light rail trips and of Tempe neighborhood Orbit buses, and creation of an
urban forestry program that has resulted in the planting of over 600 trees. Examples of climate
action related research range from ASU’s Sustainable Cities Network which was established to
build sustainability capacity within local governments, to ASU’s Center for Global Discovery
and Conservation Science’s mapping of the impact of the 2019 Pacific Ocean heatwave on
Hawaiian coral reefs (D’Angelo, 2019). While climate action has been a university priority since
President Michael Crow helped initiate the American College & University Presidents’ Climate
Commitment (ACUPCC) in 20006, the increasing need for enhancing climate resilience inspired
President Crow to sign Second Nature’s Climate Resilience Commitment in 2016, which sets
targets and goals for climate resilience planning in higher education institutions.
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Photos showcasing ASU’s commitment to climate action including the university’s zero waste
efforts, PV solar installations, sustainable dining and transportation options.

Arizona State University and Second Nature

University Sustainability Practices (USP) was tasked by President Crow with creating the resil-
ience framework in line with the goals of the 2016 Climate Resilience Commitment, which
asks ASU to generate a resilience assessment alongside the climate action plan. According to
Second Nature, the goal of the resilience assessment is to “provide a baseline of current resilience
activities on campus and in the community, develop initial indicators of resilience through
a multi-stakeholder process, and identify current vulnerabilities related to climate change”
(Second Nature, n/a).

Before assessing the campus-community’s resilience, it was important for the university to
define resilience and establish guidelines for the resilience planning process. For the purposes of
ASU’s university-enterprise and its surrounding communities, USP defines resilience as increas-
ing the ability to survive disruption and to anticipate, adapt, and flourish in the face of climate
change. After defining resilience, USP moved to establish guidelines for resilience planning.
In order to engage the ASU campus-community stakeholders and leverage specific operational
expertise, USP adapted Second Nature’s Resilience Planning Guidelines into 6 key steps:

Climate Futures Briefing and Brainstorming
Future Visioning Scenario

Climate Impact and Vulnerability Assessment
Resilience Capacity Assessment Matrix
Resilience Plan

Evaluation

A N
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To support resilience efforts, ASU partnered with Second Nature in a pilot project on
resilience assessments—including just 6 higher education institutions—called the Climate
Resilience in Urban Campuses & Communities (CRUX) initiative. The goal of the initiative was
to develop a diverse collection of templated processes for the wider audience of Second Nature
Resilience Commitment institutions to select from to aid in their own resilience planning.>”

As an embedded member of the community with a vested interest in its success, USP
recognized the importance of creating and maintaining strong campus-community partner-
ships, especially when dealing with the cross-cutting issue of climate change. As such, USP
partnered with South Mountain Community College, another of the six CRUX institutions,
and employed an ASU graduate student who served both institutions to support the resilience
planning process.

ASU CAMPUS-COMMUNITY CLIMATE RESILIENCE PLANNING TIMELINE
Based on Second Nature’s Resilience Planning Framework and the resilience planning guide-
lines, USP developed the following timeline for enhancing the university’s climate resilience
and fulfilling the resilience commitment:

Year 1—Climate Futures Briefing, Pilot Future Scenarios Workshop, Vulnerability
Assessment, and Resilience Capacity Matrix at ASU West Campus

* Convene broad stakeholder group to be briefed on regional climate change expectations
* Coordinate Resilience Task Force working group on West Campus to complete initial
Visioning Exercise

Identify main climate threats facing the ASU community via the workshop

Design the base of the Resilience Capacity Matrix

Year 2—Climate Future Scenarios Workshops, Vulnerability Assessment, and Resilience
Capacity Matrix for entire ASU campus-community

* Coordinate working groups on Tempe, Polytechnic, and Downtown campuses and
complete visioning exercises on all 3 campuses

* Host vulnerability workshops to identify the current resources and capacities compared
to future needs for enhancing resilience

* Develop Resilience Capacity Matrix based on results from all workshops

Year 3— The Climate Resilience Plan

* Establish initial climate resilience plan indicators and metrics based on the Resilience
Capacity Matrix
* Create targets for achieving all indicators

Year 4—Begin Implementation of the Climate Resilience Plan and Design

Evaluative Measures

* Design measures for evaluation and actions to expand research and educational experi-
ences relative to resilience
* Begin implementation of climate resilience plan

5." It should be noted that the CRUX initiative would not have been possible without funding provided by the Kresge Foundation
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CLIMATE FUTURES BRIEFING, PILOT FUTURE SCENARIOS WORKSHOP,
VULNERABILITY ASSESSMENT, AND RESILIENCE CAPACITY MATRIX AT
ASU WEST CAMPUS

USP chose the ASU West Campus to serve as the pilot location for testing the resilience plan-
ning process and protocol because it has a smaller population, straight-forward operations, and
is uniquely embedded into the community compared to the other ASU campuses. The work
completed at ASU’s West campus provided the groundwork for designing the ASU campus-
community wide Vulnerability Assessment that led to the creation of the Resilience Capacity
Matrix and overall resilience plan.

Climate Futures Briefing and Brainstorming

To determine key climate stresses that will impact the ASU campus-community, the Arizona
State Climatologist was consulted and invited to present to a broad stakeholder group at a kick-
off resilience brainstorming session in March, 2017 at ASU West. The following climate change
expected impacts for the region were described by the State Climatologist, which informed the
subsequent Visioning Workshops, Vulnerability Assessments, and Resilience Capacity Matrix:

¢ Increased Extreme Heat and Urban Heat Island Effect
Changing Precipitation Patterns and Severe Drought

* Heavy Monsoon Rains and Increased Flash Flooding

e Extreme Weather and Increased Dust and Electrical Storms

The stakeholder brainstorming session also generated the decision to hold visioning ses-
sions as a first step to engage and inspire stakeholders at the beginning of the process.

Future Visioning Workshop Procedure and Implementation at ASU West

An important component of sustainability planning is designing sustainable future states to
frame transformational sustainability solutions, such as a climate resilience plan. Future vision-
ing offers a compelling way to make climate change explicit to local communities, propose
possible solutions, and enhance the participation of stakeholders in designing new policies and
processes for building a sustainable future in line with future goals (Sheppard et al., 2011). By
identifying preferred future goals through a visioning process, it is possible to design strategies
that head towards them, build capacity, and create climate resilience at the same time.

The ASU West Campus visioning workshop was held in July 2017 and included staff,
faculty, students, local government leaders, and community leaders including members
of Habitat Humanity, the Tiger Mountain Foundation, and the Arizona Department of
Environmental Quality.

To conduct the visioning exercise, ASU split the stakeholder group up into two groups.
Each group was asked to vision 25 years into the future at ASU-Resilient Campus. Stakeholders’
backgrounds pertained to one of four selected primary sectors of campus climate resilience:
infrastructure, society and equity, environment, and mission services. Each group was told
the following:

Imagine 25 years into the future. You are giving a campus tour of ASU—Resilient Campus.
Participants include your future children and/or grandchildren. Before the tour starts, you
explain a key aspect of the university’s mission: to facilitate an inclusive campus-commu-
nity environment that mitigates climate impacts while demonstrating preparedness and
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adaptive capacity in the face of uncertainty. As you guide participants through campus,
make 3 specific stops to highlight resilience attributes relative to your professional sector/
expertise: infrastructure, society and equity, environment, and mission services. At your
stops, describe the campus setting, the surrounding environment, what people look like,
the campus-community relationship, programs being implemented, and what story the
campus is trying to tell.

To guide and inspire participants in the visioning process, each group was provided a series of
key criteria for developing visions (Figure 1) and questions for consideration pertaining to each
sector as it relates to campus-community climate resilience.

FIGURE 1. Key criteria for developing quality visions. Vision criteria were developed based on
research from Arnim Wiek and David Iwaniec titled “Quality criteria for visions and visioning in
sustainability science”(Wiek and Iwaniec, 2014).

Why do we vision? Visualize what future campus should be versus what it could be

How do we vision? Start from tabula rasa (blank slate) instead of existing campus

‘What do we vision? Tap into your imagination, think outside the box

Should our vision be realistic? Creative, unconstrained, free, idealistic, open, innovative, not
necessarily realistic

The following table provides the questions given to the attendees to consider resilience in
each predetermined sector:

Society and Equity Mission Services

How is equality woven throughout the social fabric | What is the relationship between campus and the
of campus and the surrounding community? surrounding community?

How does the campus interact with the What makes the relationship special?

. > . . .
surrounding areas? Are there any specific strategies for recruitment that

What type of student housing is available, and are address climate concerns?

' ; . .
there any healthcare programs implemented: Are there innovative research

Where does the food come from and how accessible | opportunities available?
1Q 1+° . . . . . .
Is 1t: How is ASU continuing to deliver its academic
Is reliable transportation available to all campus and | mission?

community members?

Infrastructure Environment

How is energy managed—where does it come from? | What does the environment look like on and

. . >
What is the primary water source and are there any around campus?

specific water strategies implemented? Are there any specific plant and/or animal species

. . >
What does the waste infrastructure look like, and that are abundant

how is waste sorted and processed? Are there any positive impacts on the

. o i i ;
Where are people spending their time? surrounding environment:

How do people travel between spaces? How is the campus connected to the

« . l ”)
environment-at-large ¢
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At the conclusion of the workshop, all of the visions were shared and analyzed to produce
a final vision that is coherent, shared, and plausible (Appendix 1)—which are key characteristics
of any sustainability vision (Wiek and Iwaniec, 2014).

Upon completing the future visioning exercise at ASU West, the most common vision
themes were:

¢ 'The campus blends and acts in harmony with the surrounding community and ecosys-
tem. The boundaries between campus and community are blurred and porous.

e Through partnerships with local governments, businesses, and corporations, the
University acts as a ‘resilience hub’ for the local community providing inclusive access
to education (defined more broadly than traditional degree-granting higher education),
resources, and technology.

* Food, energy and water are produced and used sustainably through a variety of innova-
tive practices that promote local, circular, closed-loop resource systems.

Vulnerability Assessment and Resilience Capacity Matrix at ASU West

After the visioning process was complete, the ASU West working group met monthly with staff
from USP to conduct a Vulnerability Assessment. Each meeting focused on a different sector
of the overall framework:

* Society and Equity refers to campus systems designated to meeting the basic needs
of the ASU campus-community. Universities often function as community hubs
where the lives of students, faculty, and staff are brought together. As a community
hub, ASU campuses must include access to climate resilient housing, food, water,
and healthcare and basic access to ASU for the well-being and safety of all students,
faculty, and staff.

* Mission Services refers to continuing to meet ASU’s fundamental goals as a compre-
hensive public research university in the face of climate change. To further its univer-
sity mission ASU must build resilient research discovery, financial planning, academic
excellence, university accessibility, social fabric, and sustainability literacy within ASU’s
campus-community.

* Infrastructure refers to the physical systems and facilities of ASU including energy,
water, waste, buildings, landscaping, and transportation within the campus-community.
Ensuring climate resilient infrastructure is vital for the future of ASU to continue as
climate change presents greater extreme environmental conditions that these structures
must withstand.

* Environment refers to the campus-community ecosystem. This includes ensuring
responsible water use, robust biodiversity, and natural landscaping is used across ASU’s
campuses to create naturally resilient systems in every campus environment.

At each meeting, the group evaluated campus planning areas for their sensitivity to climate
change impacts, as well as inherent adaptive capacity, culminating in an overall vulnerability
score of low, medium or high. At the conclusion of the meeting series, USP presented the final
Vulnerability Assessment to be reviewed and signed-off on by the group.
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The Vulnerability Assessment then informed and evolved into a Resilience Capacity Matrix
(Figure 2 in Appendix) that included sectors, planning areas, indicators of resilience, metrics,
adaptive capacities, and vulnerabilities pertaining to each climate impact as outlined below.
The matrix also facilitated generating a list of potential opportunities for implementing new
measures to enhance resilience.

* Sectors: a key strategic area

* Planning Areas: a key objective

* Indicators: demonstrates achievement of climate resilience in a given planning area for
mitigation and management of climate event impacts

* Metrics: measures indicator progress and highlights data collection opportunities for
measuring resilience

* Adaptive Capacity/Strengths: Existing resources pertaining to each planning area

* Vulnerability: Barriers and challenges pertaining to each planning area

This process provided base level indicators and discussion topics for all of the other ASU campuses.

EXPANDING FUTURE VISIONING AND THE VULNERABILITY ASSESSMENT
TO ALL ASU CAMPUSES

The pilot workshop at ASU’s West campus provided a variety of insights for engaging the
broader ASU campus-community. Insights include: 1) Engage stakeholders at every step, 2)
It was impossible for USP to provide baseline metrics/indicators for all sectors, 3) Establish a
shared understanding of what climate resilience is and why it is important, and 4) It would be
more effective to create the capacity matrix on a sector by sector basis in which attendees were
assigned a sector based on their expertise.

In an attempt to utilize these lessons learned as a means of engaging a broader stakeholder
group on an expertise level and creating a shared understanding of climate resilience, University
Sustainability Practices decided on a six workshop (two at each campus) strategy instead of a
monthly meeting strategy used at ASU West. The first workshop focused on identifying and
designing the shared future vision of each stakeholder and the second workshop focused on
completing the Vulnerability Assessment at each campus. The key vision elements from all
future vision workshops can be seen below:

* Blurring the line between the campus and the community

* Desert-adapted landscaping with ample shade, ecological services, and water harvesting

* Inter-communal housing with shared services including healthcare

* Improving the connection with nature through design and construction

* Emphasis on health and wellness through a variety of strategies and tactics

* Water capture and reuse to minimize wasted water

* Improving the connection with the local community by acting as a community hub
or center

* Reduced congestion through innovative transportation solutions

* Education may be provided in whole new ways that bring new ways of managing
campus and campus infrastructure
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* On-campus food production that helps decrease dependence on outside food but also
improves the connection between consumer and food sources

After the future visioning workshops concluded, USP hosted a second workshop to
conduct the Vulnerability Assessment, which identified the campus-community’s weaknesses,
strengths, vulnerabilities, and the assets that the campus-community holds relative to climate
change impacts. To capture vulnerability, USP designed a table for workshop attendees to fill
out for each sector, including the climate stresses, projected impacts, and what level of impact
the individual perceived the predicted climate stress would have on that sector (Figure 3). All
of these tables were collected at the end of the workshop sessions and combined by USP into
one cohesive Vulnerability Assessment document where the impact scores were averaged and
rounded to the nearest whole number.

COMPLETING THE CAMPUS-COMMUNITY RESILIENCE CAPACITY
MATRIX

The vision elements and Vulnerability Assessment set the stage for the creation of the ASU
Cross-Campus Community Resilience Capacity Matrix. The matrix was created through a
process known as backcasting. Backcasting is an interactive planning tool in which a successful
future state is imagined by various stakeholders (as done in the future visioning workshop),
followed by the question “what do we need to do today to reach that sustainable future state?”
(Kanter et al., 2016). The main difference between backcasting and forecasting is that the
latter generates a variety of futures from a common present while the former generates various
pathways to a single desired future state (Kanter et al., 2016). Thus, backcasting can be seen as
a problem-solving approach that enables stakeholders to set priorities, create and rank a variety
of solutions, and identify specific steps that need to be taken in order to reach their shared
desired future state.

The development of the Resilience Capacity Matrix was informed by a series of two
additional one-hour long backcasting workshops with the leadership teams and ASU staff
members at each campus known as the Green Devil Network (GDN). The new design reduced
disconnect between staff and the Climate Commitment and confusion among staff about
what Climate Resilience means. This approach also increased social cohesion between depart-
ments and produced complete resilience assessments at each ASU campus. The design of these
workshops followed the process outlined by the Nature Conservancy’s Community Resilience
Building Workshop.

The purpose of the workshops was to summarize the outcomes of the Vulnerability
Assessment and produce a resilience assessment that would guide resilience efforts across the
ASU Campus Community. Part one of the workshops focused on the importance of a resil-
ience assessment and introduced the capacity matrix as a tool for completing the assessment.
During this workshop participants were each assigned one planning area within the matrix
(e.g. housing, biodiversity, energy, food, health, etc.) to individually complete based on their
self-identified expertise. Part two of the workshop series involved splitting participants into
groups based on the section of the matrix they were assigned and/or self-identified with. Each
group collectively discussed their section and reported out a final version to the group at large,
allowing comments from the other groups. After the conclusion of the workshop series at each
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campus, the resilience team at USP put together the final Resilience Capacity Matrix complete
with a built-in Vulnerability Assessment (Figure 4 in Appendix).

ASU’S CLIMATE RESILIENCE PLAN

Recognizing that simply having a Resilience Capacity Matrix is not enough to create change
toward a climate resilient future, USP designed a two-part initiative for integrating resilience
into the ASU-enterprise system that addresses both short-term and long-term climate change
impacts. The initiative includes two main documents:

1. Climate Resilience Emergency Management Plan
2. Climate Resilience Enterprise Planning Framework

The documents are each framed around the structure of the Resilience Capacity Matrix:

* Sectors: a key strategic area

* Planning Areas: a key objective

* Indicators: demonstrates achievement of climate resilience in a given planning area for
mitigation and management of climate event impacts

* Metrics: measures indicator progress

* Targets: sets a time frame and goal for achieving an indicator

The Climate Resilience Emergency Management Plan outlines indicators and metrics
based on two main climate events likely to impact ASU due to its geographic location: extreme
heat and drought. This plan outlines specific actions, indicators, metrics and targets to address
the immediate climate impacts associated with these events. Other impact areas may be added
at a later date.

The Climate Resilience Enterprise Planning Framework (Figure 5) uses this structure to
provide a framework for long-term planning to be integrated with and inform ASU enterprise
planning. This document is based on the Capacity Assessment Matrix and is comprised of the
same sectors from the Vulnerability Assessment workshops:

Society and Equity refers to campus systems designated to meeting the basic needs of
the ASU campus-community. Universities often function as community hubs where the
lives of students, faculty, and staff are brought together. As a community hub ASU cam-
puses must include access to climate resilient housing, food, water, and healthcare and
basic access to ASU for the well being and safety of all students, faculty, and staff.

Mission Services refers to continuing to meet ASU’s fundamental goals as a compre-
hensive public research university in the face of climate change. To further its univer-
sity mission ASU must build resilient research discovery, financial planning, academic
excellence, university accessibility, social fabric, and sustainability literacy within ASU’s
campus-community.

Infrastructure refers to the physical systems and facilities of ASU including energy,
water, waste, buildings, landscaping, and transportation within the campus-community.
Ensuring climate resilient infrastructure is vital for the future of ASU to continue as
climate change presents greater extreme environmental conditions that these structures
must withstand.
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Environment refers to the campus-community ecosystem. This includes ensuring
responsible water use, robust biodiversity, and natural landscaping is used across ASU’s
campuses to create naturally resilient systems in every campus environment.

FIGURE 5. The layers of the Climate Resilience Enterprise Planning Framework.

41 METRICS

21
INDICATORS

4 SECTORS

CLIMATE
RESILIENCE
PLAN

Key strategic areas

Demonstrates achievement
of climate resilience

Measures indicator progress

Targets will be established as data is collected to measure these metrics to set standards
and time frames for achieving climate resilience within these sectors.

This framework is a living document and is to be regularly reviewed by a committee for
collecting metric data, evaluating progress towards meeting targets, and updating indicators and
metrics to accurately meet ASU’s needs in continuing to build climate resilience. As the frame-
work is updated, linking climate resilience targets with opportunities to use ASU campuses as
living laboratories should be explored to further academic excellence and framework robustness.
Next steps for implementing the framework include selecting a Climate Resilience Committee
to review the resilience plan and outcomes bi-annually and engaging with stakeholders to begin
implementation of the plan.

EVALUATION MEASURES

Evaluation and continuous measurement of progress is essential to ensure ASU fulfills the
Climate Commitment. Consistent with the requirements of the Climate and Resilience

248 Volume 15, Number 4

$S8008 98] BIA §2-80-GZ0Z 1€ /woo Aiojoeignd-poid-swnd-yrewssiem-jpd-swiid//:sdny woll papeojumo(



Commitments, ASU submits annual progress reports on resilience efforts and greenhouse gas
emissions to Second Nature. This annual reporting allows USP to assess its current impact,
track its resilience efforts, learn from other universities’ reports, and update its strategies for
ensuring climate resilience. The process for reviewing the plan and metrics includes bi-annual
evaluation by a campus-community resilience task force composed of faculty, staff, and com-
munity organizations/members.

Additionally, USP will continue to submit an annual report to the Association for the
Advancement of Sustainability in Higher Education’s (AASHE’s) Sustainability Tracking,
Assessment and Reporting System (STARS), which is an internationally recognized third party
sustainability assessment tool for higher education institutions. The STARS report provides a
detailed and comprehensive breakdown of ASU’s sustainability and resilience efforts, including
learning outcomes, campus as a living laboratory, support for sustainability research, transpor-
tation, waste, energy, food, affordability, well-being, community partnerships, supply chain

and biodiversity.

LESSONS LEARNED

When thinking about how to weave resilience into campus-community lifestyles, it is important
to keep the following seven components in mind:

1. Demonstrate the immediate need—Connect resilience to everyone’s day job the best
you can, get support from leadership

2. Create ownership through future visioning—Allow as many people as possible to be
involved with the future visioning process so all ideas and needs are incorporated,
leading to a robust, holistic, inclusive vision

3. Break down resilience into bitesize tasks—Redesign the effort commitment for the
individual participant to be more accommodating to their schedule and break the
project into parts

4. Utilize existing resources—Don't let perfection get in the way of progress, work with
what you have, identify what you don’t, and prioritize

5. Build collaborations and hire students—Collaborations with local government agencies,
community organizations, and students has been critical

FIGURE 6. USP’s Climate Resilience Plan Timeline.

Conduct initial
Determine key Host future

A vulnerabilit . . .
climate stresses ¥ visioning Design Climate
assessment and

(consult with ‘ workshops at all Resilience Plan .
climatologist) establish current campuses Revise plan as
state new climate
impacts and
capacities emerge
Annually
Complete
Host pilot future Compile existing Campus- Implement and
visioning information into Community continuously
workshop Capacity Matrix Resilience evaluate plan

Capacity Matrix
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6. Integrate resilience planning into the campus strategic planning process—Resilience
planning should incorporate campus planning terminology and engage staff in order
to maximize traction, impact, and eventual merging.

7. Define institutional boundaries—Recognize when it’s within the institution’s jurisdic-
tion to monitor and manage resilience and when the institution is acting as one of many
stakeholders in a larger planning process.

Reflecting on ASU’s Climate Resilience Plan Process, it is much easier to see the strategy
USP employed to achieve the climate resilience vision. The following diagram illustrates USP’s
final process for integrating climate resilience into the university’s practices (Figure 6).

CONCLUSION
Creating a campus-wide climate resilience plan is no small task for any university, and cer-
tainly not for an institution of ASU’s size. Transitioning from short-term operations planning
to long-term resilience planning required the creation of ownership through a shared vision,
diverse stakeholder engagement, and recognition of both ASU’s strengths and weaknesses when
it comes to dealing with the impacts of climate change. USP recognizes that the resilience plan
is in no way perfect. However, it serves as a starting place for the perpetual process of building
and maintaining climate resilience. In the future, USP’s goal is to integrate Resilience Plan
elements into long-term campus master plans and strategic planning processes to ensure the
campus-community can continue to bounce forward in the face of an uncertain future. It is
also hoped that the efforts and lessons learned can serve as a guide for other institutions to use
and improve upon in designing their own climate resilience plan.

For more information on USP’s resilience process or access to more detailed examples,
please contact Arizona State University’s University Sustainability Practices at usp@asu.edu.
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APPENDIX
Final Vision Example (ASU West)

Imagine arriving at a campus that acts as an extension of the surrounding community and
environment. Rather than exist as separate spaces, they exist as a harmonious whole perfectly in
tune with one another. People flow freely between these spaces afirming the lack of any divisive
borders or boundaries. Walking through the community, there is a certain positive energy felt as
you realize you are actually within the campus. You get the feeling this is less of an institution
and more of a hub for the community with education as the grounding principle.

As you move through campus, the smell of creosote hangs in the air and a roadrunner
dashes in front of you on the hunt for food. Your eyes follow the bird as it runs into a beautiful
park with a visitor’s center. This space is very green and enveloped by shade trees. The visitors’
center is built into the ground and constructed from recycled materials. Starting inside you
notice the lighting is provided solely by LED lights complimented with biophilic design. A
student worker approaches and greets you.

She suggests visiting her top three favorite sites on campus to understand what this uni-
versity is all about: the Community Garden, the Campus Health Center, and the Recreation
Hall. She puts special emphasis on the oasis located in the middle of the Rec Hall as she hands
you an iPad like device with an interactive map for reference during your tour. You notice the
Community Garden is only a few steps from the visitor’s center and decide to stop there first.
Before you reach the garden, you notice an unusual receptacle that turns out to be a waste bin
that automatically sorts waste into appropriate categories. Snapping a quick picture on your
super smartphone to share with friends, you move into the garden.

Alarge array of people are working on various tasks. Among them are community members,
staff, and numerous students. Speaking with a local resident, you learn that much of the green
waste produced from the garden, along with food waste from the Rec Hall and community,
is converted to energy. This and solar are the primary energy sources for the micro-grid that
powers the campus and community. Water is provided solely by wells and rainwater harvest-
ing. In addition to traditional food crops, you observe some odd plants and inquire further.
An individual who identifies herself as part of the T’ohono O’odham tribe shares that these are
native plants that have been used as food for thousands of years by her tribe and others from
the region. She notes there is a Native Food Kitchen at the Rec Hall that offers prepared meals
and classes on how to make these crops into tasty, nutritious meals.

Before continuing on to the Campus Health Center, a retired Facilities Management
Director explains the abundance of student workers is partly due to their receiving tuition
credit for garden work. Tuition is based entirely around campus and community work. Three
hours of garden work per week pays for a class. Students can also work within their field of

Journal of Green Building 251

$S8008 98] BIA §2-80-GZ0Z 1€ /woo Aiojoeignd-poid-swnd-yrewssiem-jpd-swiid//:sdny woll papeojumo(


https://secondnature.org/wp-content/uploads/Campus-Community-Structure.pdf
https://asunow.asu.edu/20200421-solutions-asu-achieves-carbon-neutrality-ranked-among-most-sustainable-universities-world
https://asunow.asu.edu/20200421-solutions-asu-achieves-carbon-neutrality-ranked-among-most-sustainable-universities-world

study for tuition credit. For example, Child Development students can work in the Daycare
to earn classes.

For each field of study there are corresponding jobs allocated to students. This helps bridge
the gap between research and application while allowing for innovation and creativity. Walking
into the Health Center you learn the Daycare, Fitness Center, Retiree Center, Dental Clinic,
and Family Medicine Clinic are just a few of the specialty student practices available free to
all members of the campus-community. To mitigate congestion and waiting lists, the Health
Center utilizes video chat to have virtual appointments with doctors and specialists.

In the hall leading to the Fitness Center you see a poster on the wall about heat-related
illness. It illustrates that since 2017 the number of individuals afflicted with heat-related illness
has dropped significantly as a result of more stable power and greater access to natural cooling
stations. The micro-grid has significantly reduced blackouts. In the rare event of a blackout
there are multiple backup batteries that store large quantities of energy. This coupled with the
Recreation Hall’s vast oasis, ensure people have consistent access to cooling during extreme
heat events. This reference to the vast oasis is very intriguing and you decide to make that your
last stop.

Once at the Fitness Center you see that before and after using the exercise equipment stu-
dents are swiping their ID cards. Asking a young man finishing up on the treadmill, he informs
you the exercise machines are connected to the micro-grid and each activity produces energy.
The amount of energy each individual contributes is cataloged via a points system on their ID
card. These energy points can then be utilized in various ways and prizes are awarded to the top
contributors each month. He also notes that students’ work hours are logged to their IDs as well.

Leaving the Health Center and walking toward the Rec Hall, it dawns on you this campus
lacks any parking structures. People commute exclusively by public transit, driverless cars, or
alternative methods such as bicycles and skateboards. Ironically, a driverless car drops off a
group of people right in front of you. Introduce yourself, you learn the group consists of two
students, a community member, and the Vice Provost of the university. They were all picked
up from their residences in a nearby neighborhood. Such intercommunal living is a welcomed
surprise that says a lot about the University’s commitment to social equity.

Your excitement peaks as you reach the Rec Hall. Before going in you notice the natural
beauty of the building’s exterior. A brilliantly designed system of rain harvesting devices that
all seem to direct water toward a central tank, which you assume feeds the oasis. There are
solar panels strategically placed for optimum sunlight along with swaths of plant species that
are superior in carbon sequestration. Inside the Rec Hall the natural beauty continues with an
impressive display of vines and tropical plants eloquently woven into the interior design. For a
brief moment you wonder if you are still outside. Then a large screen catches your eye. It details
the layout of the building along with a schedule of classes and events. An impressive array of
classes and events, there is everything from swimming lessons to gardening classes to Native
American cultural classes, along with art galleries, concerts, plays, film festivals, etc. Each func-
tion is free and open to all members of the campus-community. Almost all of them are produced
or led by students. There is another large screen a few feet over that details the current class
schedule for students. The first thing you notice is that classes are offered throughout most of
the day and night. Many of the classes listed are marked as hybrid virtual classes. Confused by
what this means you inquire with a student walking by.

She explains this means the classes may have students from different parts of the country
or world that join the class via video chat. Not only are there students from all over the world
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in your classes, some students are actually in other parts of the world. You ask if this has the
negative consequence of impersonal communication and lack of a real connection with virtual
class mates. She clarifies that because their physical presence is in the room and they are able to
communicate face to face, the relationships between students and teachers maintain the value
of physical interaction. As she leaves you, she enthusiastically mentions the oasis and how you
must stop there. The excitement continues to grow. Instead of going straight there, you decide
to stop by the shopping mall section of the building. Just outside the mall is the food court.
There are a variety of restaurants and styles of food. A plaque at the entrance reads that all of
the food found here was produced within the campus-community via sustainable agriculture.
Some students quickly grab something to eat as they walk to a class, while a group of retirees
sit and are waited on during a break in their Osher lifelong learning classes. All the utensils and
packaging are made from compostable materials. Your ears pick up delightful music and you
notice toward the center of the space where students are playing instruments. The beautiful
notes travel with you to the shopping area.

Here lies an extensive network of stores and services: clothing, school supplies and books,
electronics, and repair shops. There are even some stores with unfamiliar items and technolo-
gies. Investigating one such store you discover the products were developed by Environmental
Engineering students and are still going through testing and fine tuning. They can be purchased
at much lower prices than the final product. A small tablet grabs your attention, and a student
worker explains that this device can analyze any food item and display the ingredients and
nutritional value in less than a second. Fascinated, you decide to pass, knowing the results of
some of your daily foods may be alarming. Maybe next year.

As you stroll on you realize that this space makes the majority of people’s wants and needs
available locally, avoiding unnecessary travel or online purchasing. Even the food is produced
on campus and is easily accessible to everyone in the campus-community. With that thought,
your stomach growls a little and you decide to stop back by the food court for a meal. You pick
up a burrito that contains native tepary beans and other plant-based proteins. You consider
eating here in the company of the student musicians. However, the thought of enjoying your
burrito in the oasis takes precedence and you move quickly in its direction.

Located in the middle of the building, the oasis is easily accessible from anywhere in the
Rec Hall. At your quickened pace you almost steam past a statue of a bonsai tree dedicated to
the individuals who designed and constructed the building. Amazingly the entire project, from
design to construction, was completed by students. While marveling at this you pick up the
sounds of birds chirping and running water. Overwhelmed with anticipation, you finally step
foot inside the oasis.

An absolutely stunning array of massive trees, waterfalls, ponds, lush foliage, vines, insects
and wildlife, etc. as far as you can see. Instantly you notice how much cooler the temperature is
inside and you can feel the abundance of oxygen in the air as you take a deep breath. Throughout
the landscape there are groups of people studying, reading, relaxing, meditating, and enjoying
this magnificent space. You completely understand the enthusiasm people have for this place
and are delighted to have chosen this as your last stop.

You locate an odd-looking chair close to a pond and sit down to devour your burrito.
A nearby student introduces himself and asks if the chair is comfortable. A bit confused, you
respond that it is. He explains that the chair is part of a research project that is exploring the
use of mushroom mycelium as building material. The chair you are sitting on is made entirely
of mycelium. Shocked, you inspect the chair more thoroughly paying attention to the texture
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and color. You even put your nose close to it and sniff it. To your surprise it doesn’t smell and
feels quite sturdy. He goes on to say that the primary reason for attending this university was
because of its deep connection to the surrounding environment and community, coupled with
the opportunity to conduct cutting edge research and actually apply it. This is the type of uni-
versity that will be able to survive and adapt to a changing climate, because this is more than
just a school. It is a testament to the capability of human beings to live in harmony with each
other and our earth as a whole.

With that, the student leaves you. Sitting in your mycelium chair, eating food produced a
short walk from this desert oasis, you reflect on what the student had just said. His statements
about campus were echoed throughout your tour. This really is a special place that, through its
dedication to higher education, has mitigated its negative impacts on the environment, prepared
the entire campus-community for extreme climate events, and ensured its ability to thrive under
any circumstances. This is a resilient campus.
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FIGURE 2: ASU West's Initial Capacity Assessment Matrix
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