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Dear Friends of the School of Global Environmental Sustainability,

This report describes the research, education, and engagement activities undertaken by our school during 2021-2022.
This was an exciting and challenging period for SOGES students, faculty, and staff. Pandemic conditions continued to pose
major challenges, but on-campus university life continued its slow and steady re-emergence and by mid-spring we were
back to hosting large in-person events that attracted substantial audiences.

Climate change was an important theme for us throughout the year. We worked with Poudre School District to organize
a high school climate change summit that attracted more than 200 students and collaborated with the CSU Office of
International Programs to host a climate change conference for almost 90 Fulbright scholars from all over the world.
We also worked with the CSU Energy Institute and a large group of interested faculty to initiate the Climate Transitions
project, which is focused on sharing information and developing new collaborations among researchers and stakeholders
to reduce climate change risks and impacts in Colorado.

We continued to support interdisciplinary research on sustainability grand challenges, providing competitive funding to
three teams of CSU faculty who are assessing green solutions for the fashion industry, improving the resilience of supply
chains in the face of climate change, and developing new approaches to reduce packaging waste. We increased our

support for sustainability education, working with the
CSU President’s Sustainability Commission to create
a new program to increase sustainability content
in CSU’s undergraduate and graduate curriculum.
Seven projects involving faculty and courses from five
different colleges were funded during 2021-22.
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In Dec 2021, we lost a friend, advisor and External
Advisory Board (EAB) Member, Dr. Tom Lovejoy, a
champion of CSU, SoGES and sustaining life on earth.
Tom served onthe EAB since SoGES began in 2008. He
pushed us to recognize the urgency of sustainability
challenges and the need for SoGES to be flexible and
innovative as we addressed them. We and many of
our friends across CSU will miss his advice, energy,
and commitment.
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Thank you for your interest in and support of SOGES.
As always, we welcome your ideas and suggestions
for the continued development of the school.
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Diana Wall, SoGES Director

Peter Backlund, SoGES Associate Director SoGES is focused on sustainability grand challenges




ABOUT THE SCHOOL

The School of Global Environmental Sustainability (SOGES) was created in 2008 by Colorado State University. The school is a Special
Academic Unit attached to the Office of the Provost and Executive Vice President that works with and across the University’s eight
colleges. SoGES is dedicated to making the world a better place through research, education, and engagement in all aspects of
sustainability.

We focus on environmental sustainability because humanity depends on Earth’s environment for clean air and water, food, materials,
and energy, as well as inspiration and comfort. We are vulnerable to natural hazards and rapid changes in environmental conditions.
How we organize society and the way we behave as individuals has sweeping environmental impacts.

The challenge of achieving sustainability is inherently interdisciplinary and transdisciplinary. It requires insights from many perspectives,
and deeper understanding of how societal, economic, and environmental problems are connected. This is why SoGES welcomes
expertise from across the University, spanning natural, social, and health sciences, arts and humanities, business, and engineering.

The CSU faculty members who are affiliated with and contribute to SoGES include experts from all of these intellectual domains. SOGES
cultivates new ideas, goals, and projects by promoting and supporting discussion, connection, diversity, inclusivity, and collaboration
across disciplinary and institutional boundaries.

The SoGES Mission
» Conduct innovative research that transcends boundaries and leads to new and deeper understanding of sustainability issues
» Provide a challenging, integrative, and provocative education that gives future leaders the knowledge and tools needed to
contribute to environmental sustainability
» Engage with the public and decision-makers in translating discoveries into useful information and practical solutions to pressing
environmental problems

Justice, Equity, Diversity, and Inclusion

Justice, equity, diversity, and inclusion are fundamental to achieving a sustainable world. Sustainability can only exist at the
intersection of healthy environments, social equity, and economic fairness. Therefore, these goals are integral to our work in pursuing
sustainability. To achieve them, SoGES is dedicated to embodying and exemplifying the Colorado State University Principles of
Community: Inclusion, Integrity, Respect, Service, and Social Justice.
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Colorado State University’s Johnson Hall, where the School is located.


https://sustainability.colostate.edu/

2021-2022 AT A GLANCE

I RESEARCH

SOGES PROVIDES COMPETITIVE FUNDING FOR CSU RESEARCH TEAMS AND FACULTY FELLOWS AND CONDUCTS RESEARCH SUPPORTED BY
OUTSIDE SPONSORS.

$30,000 awarded by SoGES to CSU sustainability researchers

3 teams funded with 13 investigators from 9 departments across S colleges

B EDUCATION & TRAINING

SOGES OFFERS THE GLOBAL ENVIRONMENTAL SUSTAINABILITY MINOR AND THREE ADDITIONAL FOCUSED SUSTAINABILITY MINORS, RUNS
A GRADUATE AND POST-DOCTORAL STUDENT LEADERSHIP TRAINING PROGRAM, AND OVERSEES A SET OF GRADUATE CERTIFICATES.

517 students completed GES courses

229 students were enrolled in 4 undergraduate minors

71 students graduated with SOGES minors - 54 from GES, & from Peace and Reconciliation, 4k from Energy, 10 from Water
20 Sustainability Leadership Fellows from 13 departments across 6 colleges

7 Sustainability Curriculum Innovation Grants awarded with 14 faculty from 9 departments across S colleges. These grants are
created in partnership with the CSU President’s Sustainability Commission.

SOGES WORKS WITH THE MEDIA AND DIVERSE STAKEHOLDERS TO IDENTIFY, DISCUSS, AND INCREASE AWARENESS OF SUSTAINABILITY
ISSUES AND ENSURE THAT SUSTAINABILITY RESEARCH IS INFORMED BY SOCIETAL NEEDS AND CONCERNS.

people were reached by events organized and hosted by SoGES and collaborators

stories in popular and scientific media mentioned SoGES, with a total estimated readership of over

I CENTERS & INITIATIVES

SOGES HOUSES TWO CSU CENTERS AND SUPPORTS TWO INTERNATIONAL INITIATIVES.

The Global Soil Biodiversity Initiative translated, and shared information while contributing original research to increase the soil
biodiversity community network’s access to the latest data and best practices. The GSBI also continued partnerships with international
agencies, governing bodies, and global educational initiatives. ® The Africa Center hosted successful online and in-person events and
began fundraising for a scholarship for CSU students and to create paid fellowships for students to address specific African sustainability
issues. ® The Student Sustainability Center held 5 clothing repair workshops on campus as part of their Patchwork Initiative, and
started the Graduate Student Chapter, whose goal is to be a resource for students and the community. ® The Global Biodiversity
Center was heavily involved in international biodiversity policy, particularly efforts to improve the incorporation of genetics into
international frameworks and policy platforms.



PROGRAM HIGHLIGHTS

Climate Transitions Project

SoGES and the CSU Energy Institute worked with a variety of on-campus and off-campus partners to initiate the
Climate Transitions project during 2021-22. This project grew out of discussions among interested faculty that were
held throughout 2020-21. It is focused on identifying and developing effective responses to the challenges that
climate change imposes on communities in Colorado and surrounding states. It seeks to build new connections
and relationships among stakeholders who want to work together to minimize negative impacts of climate change,
including academia, business, government and non-governmental organizations, and the community. The project
held its first annual conference in June 2022, attracting ~125 participants to CSU for discussion and networking.

Sustainability Curriculum Innovation Grants

In partnership with the CSU President’s Sustainability Commission, SOGES began a new competitive grants program
to elevate the quantity and quality of sustainability content in CSU’s curriculum. Open to all CSU faculty, the program
provides support for developing new interdisciplinary sustainability courses and revising existing courses to add
new sustainability content. Tools, modules, and other content developed through the program will be included in the
Sustainability Teaching Toolkit, a repository available to faculty interested in sustainability concepts in their courses.

Poudre School District Climate Leadership Summit
On April 15, 2022, the School for Global Environmental Sustainability and Poudre School District partnered to

organize and host the Climate Leadership Summit. The summit delivered an interactive experience for high school
students in Northern Colorado, engaging them to learn about many aspects of climate change from some of CSU’s
climate science leaders. SOGES’ Laura Shaver, Program and Events Manager, and Aleta Weller, Senior Research and
Engagement Officer, were instrumental in the summit’s planning and execution.

Climate Intervention to Cool a Warming Planet

On April 25, 2022, SoGES organized a discussion on a critical, emerging issue in climate change science and policy.

Climate intervention - deliberate, large-scale intervention in the climate system designed to counter or offset the
@% effects of global warming - received increased attention due to lack of global progress on reducing GHG emissions.

In response to a 2021 report from US National Research Council on the intervention concept of Solar Radiation
Management, SoGES asked two of CSU’s leading thinkers on climate change, atmospheric scientist Jim Hurrell and
philosopher Ken Shockley, to discuss the scientific, governance, and ethical issues surrounding this concept.

Climate Change Workshop for Fulbright Scholars

The CSU Office of International Programs and SoGES worked together to organize and host a major workshop on
climate change at CSU for Fulbright scholars. The event brought 84 scholars from 49 different nations to CSU’s Lory
Center on April 27-30, 2022. Participants gave presentations on their own work, heard talks from CSU and other
Front Range experts, and toured the CSU Powerhouse. Key topics included climate impacts for different nations,
opportunities and barriers in reducing greenhouse gas, and creating effective climate change adaptation programs.
Expansion of Student Sustainability Center

The SoGES supported Student Sustainability Center (SSC) expanded during 2021-22, adding a graduate student
chapter led by Jacob VanderRoest, a first-year PhD student in the Chemistry Department. The new chapter will

help build a community of graduate students engaged in sustainability work at CSU and drive engagement with the
greater Fort Collins community through projects and service activities.



https://climatetransitions.org/
https://www.clsummit.org/
https://sustainability.colostate.edu/centers/student-sustainability-center/

On June 6-7, 2022, SoGES Associate Director Peter
Backlund, on behalf of the CSU Climate Response Working
Group, welcomed panelists and attendees to the inaugural
Climate Transitions Dialog. The Climate Transitions
Dialogue is a two-day event designed to bring together
diverse voices, experiences and expertise to address
local and regional climate change impacts, needs, and
solutions. The event set itself apart through its primary goal
of fostering dialogue between panelists and attendees,
and among attendees.

Peter Backlund, summit moderator and SoGES Associate Director,
speaks with a Climate Transitions Dialogue attendee. Photo: SOGES

Climate Transitions is an outgrowth of the CSU Climate
Response Working Group, and proposes solutions which
look at multiple pathways for effecting change, including
policy and regulatory innovation, technological innovation
and scaling, culture change, and education and outreach.
All possibilities are framed through a strong lens of justice
and equity.

For the inaugural Climate Transitions Dialog, Colorado’s
climate transition needs were used as a starting point for
engagement.

Panels that presented were -

«  The Climate Change Challenge in Colorado

« Climate Impacts & Adaptation Opportunities and
Challenges

«  Emissions Reduction, Sequestration, and Removal
Opportunities and Challenges

«  Equitable & Just Climate Transitions

«  Challenges of Institutional Change in Energy & Climate
Transitions

Representatives from SoGES and the CSU Energy Institute

led the planning for the summit, with important contributions

from CSU’s Climate Adaptation Partnership, Water Center,

Soil Carbon Solutions Center, Department of Forest and

Rangeland Stewardship, Center for the Built Environment,

and Environmental Justice Center.

Panelists included State Climatologist Russ Schumacher,
Colorado Climate Center, Lisa Dilling, Professor of
Environmental Studies at CU, Ned Harvey, CEO of
environmental investment platform Digital Gaia, Honoré
Depew, City of Fort Collins Climate Program Manager, and
Conservation Colorado’s Victor Galvan.

The Climate Transitions Dialogue was also a platform for
water and energy utilities to discuss efforts to provide
reliable services more sustainably. Bill Ritter, former
Colorado Governor and Director of CSU Center for the New
Energy Economy, moderated an informative and interactive
panel session with Jim Lochhead, Denver Water CEO,
Alice Jackson, Xcel Energy Senior Vice President, System
Strategy and Chief Planning Officer, and Duane Highley, Tri-
State Generation & Transmission Association CEO.

After each panel concluded, attendees were invited to
ask the panelists questions. This allowed for ideas to be
expanded on, and often led to spirited debate around
inclusivity and effectiveness of the status quo, and
inspiration for what future solutions can be. Furthering
dialogue were the small group sessions scheduled
between panels that gave attendees time to discuss the
information and ideas presented and make new personal
and professional connections. These dialogue sessions
were very well reviewed by attendees and the highlight of
the event for many.

The next Climate Transitions Dialogue at CSU is scheduled
for April 2023. The long-term vision is to offer the Climate
Transitions model as a turnkey, open-source process and
suite of engagement tools that stakeholders can use to
create similar partnerships, host events, and formulate
climate transition strategies and roadmaps tailored to
specific ecosystem needs.

(L to R) Bill Ritter (Director, CSU Center for the New Energy Economy),
Alice Jackson (VP Xcel Enerqy), Jim Lockhead (CEO, Denver Water),
Duane Highley (CEO, Tri-State Generation & Transmission Association)



The School of Global Environmental Sustainability is committed to finding innovative
solutions to new and existing sustainability problems through rigorous scholarship
and interdisciplinary expertise. SoGES is a catalyst for creative problem solving and
invests in people who are willing to work towards sustainability grand challenges.
These challenges are larger than any one academic pursuit or discipline, so solving
them demands interdisciplinary and transdisciplinary collaboration.

Our School provides funding for Global Challenges Research Teams, interdisciplinary projects conducted
by CSU researchers. SoGES leadership and staff also conduct sustainability research projects done in
collaboration with members of CSU’s colleges, departments, and other academic institutions.

In 2021-2022 the 3 SoGES GCRTs
Submitted 5 papers to journals and conferences

Collaborated with 5 different businesses / groups

Secured over $820,000 in additional funding

9 departments across 5 colleges

Global Challenges Research Teams

Fostering innovative interdisciplinary sustainability scholarship that applies to real world problems
is central to the SOoGES mission. To achieve this, SOGES competitively awards funding for our Global
Challenges Research Teams (GCRTs), which are collaborative teams of faculty that build cross-campus
partnerships to address the world’s most pressing regional and global sustainability issues.

Starting in 2020, SoGES enlarged the scope of the GCRT program from annual projects with a one-year
budget to funding two-year projects that are awarded bi-annually. This change allows GCRTs to address
more complex problems and gives additional time for interdisciplinary team development. The projects
listed here began in the 2020-2021 academic year. Since its inception, SOGES has funded 46 GCRTs
with principal investigators from 48 departments across each of CSU’s eight colleges.



ASSESSING “GREEN” SOLUTIONS TO FASHION’S
CARBON FOOTPRINT

PRINCIPAL INVESTIGATORS:

[

Sonali Diddi Zac Rogers Richard Conant Lumina Albert Anders Fremstad
Dept. of Design and Dept. of Management Dept. of Ecosystem Dept. of Management Dept. of Economics
Merchandising Science & Sustainability

The fashion industry is resource intensive. As global demand
for clothing grows, it is poised to have even larger negative
environmental impacts. To combat this, some modern textile
producers have come up with alternative business and production
models that incorporate restorative and regenerative approaches
in their business strategy.

Fashion rental services, carbon farming, and online resale of
used clothing have all been tried, along with many others.
However, while these strategies may potentially pose a “green”
solution, there is very little empirical research that demonstrates
the benefits of such practices.

This research team, Measuring Carbon Footprint of Alternative
Business Models in the Fashion Industry, is focused on
developing an online tool to quantify the carbon impact of such
alternative business models and compare them to the traditional
‘take-make-use-dispose’ system of the fashion industry.

Accomplishments Do clothing rental services reduce the fashion industry’s carbon footprint?

- Systematic literature review of current alternative business models in the fashion and consumer goods industries

« Developed database of life cycle analysis tools in relevant industries for data points required to build carbon footprint tool

«  Worked with senior industry sustainability leaders to calculate Life Cycle Analysis of alternate business models resulting in a
50-page report. This report will be used for developing industry report and scholarly submissions.

« Collected and analyzed consumer panel data regarding their motivations, attitudes and use of fashion rental models.

The team began with the intent to use fashion industry data to investigate the claim that fashion rental services are more sustainable
than the typical retail experience. Because many businesses made sustainability claims, the GCRT was confident that the businesses
had data to back them up. However, they quickly discovered that no such data existed, and that fashion rental businesses were
operating on the assumption that the model was more sustainable rather than collecting data to corroborate these claims.

8. Research | Global Challenges Research Teams



Data Collection and Industry Collaboration

WHICH MODEL IS MORE SUSTAINABLE?

Surprised by the lack of data available to verify claims of
sustainable business practices, the team began collecting the
data themselves. The team collected both supply chain and
consumer behavior data. Doing so provided an opportunity for
working directly with executive officers and other high ranking
people within the fashion industry supply chain.

Participation from recognized clothing brands American Eagle
and Everlane, and from Material Exchange - the world’s leading
online marketplace for responsible sourcing of materials and
components for footwear and apparel - gave the GCRT access
to industry data and further legitimized the project’s scope by
achieving meaningful buy-in from the companies being studied.

Both traditional retail and fashion rental models have complex supply chains. Pivoting to data collection and industry collaboration were only
possible with the increased time that the two-year grant allowed.

First-of-Its-Kind Research

As the way people consume goods continues to change and new methods of delivery are piloted and implemented, the first-of-its-
kind research being done by the Measuring Carbon Footprint of Alternative Business Models in the Fashion Industry team can
have applications across the fashion industry and beyond. In addition to analyzing consumer data on what motivates people to choose
clothing rental and other access-based consumption models over retail, the team is also helping bring clarity and transparency to
supply chains. The paucity of available data in many areas of the clothing industry is due to globally complex supply chains that lack
transparency and have multiple supplier tiers. These factors make it extremely difficult to understand how each step impacts the
carbon footprint for a pair of jeans or a sweatshirt.

“With a two year grant you have time to more fully understand your subject
and see different narratives that are in the data” - sonali Diddj, Ph.D.

The GCRT is still compiling and analyzing the fashion industry data they collected and expect their work to make significant
contributions to industry and academic knowledge on sustainable business practices. The team is developing at least three separate
scenarios to calculate carbon footprint and will submit these manuscripts to journals. By fostering connections and working with the
fashion industry, they also help businesses understand how increasing supply chain transparency and carbon footprint data can give
them a competitive advantage with sustainability minded consumers.

Accomplishments

«  Updated literature review with recent publications

« Conducted interviews with business executives to understand supply chain structure of alternative business models and
innovations that advance circularity in the fashion industry

- Data analysis of survey data collected from consumers, working on different models that explain consumers motivations to adopt
access based consumption (e.g. online fashion rental)

«  Created scenarios working closely with industry to calculate the carbon footprint of fashion rental service and compare it with
buying a new clothing item

Research [ Global Challenges Research Teams



CREATING RESILIENT INDUSTRY SUPPLY CHAINS

PRINCIPAL INVESTIGATORS:

Erin Arneson Rodolfo Valdes Hussam Mahmoud

Dept. of Construction Vasquez Dept. of Civil and

Management Dept. of Construction Environmental
Management Engineering

Climate change amplifies the risk of extreme weather and disaster events, affecting the way business is conducted and supply chains
operate around the world. Modern supply chains are faster and more cost-effective because they utilize global resource networks,
region specific production materials and techniques, and reduced inventories as part of just-in-time production strategies. However,
these traits also increase the risk of disaster disruptions. Therefore, industries must adapt their global supply chains to become more
sustainable and resilient when disaster disruptions occur.

The Resilient Industry Supply Chains (RISC) research team is focused on developing a framework for empirically assessing supply
chain resilience. Their work looks at the U.S. roofing industry because roofing is one of the few common construction materials that is
both produced and used domestically. Their work can be applied to other U.S. industries, improving global supply chain sustainability.

In 2020-2021, the GCRT began by building their team, meeting weekly to establish goals, share data and build connections. They also
brought on and mentored five students, each with projects that related to the team’s overarching research goals. By fall 2020, the
team completed their preliminary data collection and analysis, and used this to run two separate studies. One study examined how
roofing supply chains for Colorado commercial construction were disrupted by COVID-19. Results were published and presented in
the peer-reviewed proceedings of the Associated Schools of Construction conference.

“Rodolfo, Hussam and I all knew each other in some way, but we were only
able to work together thanks to SoGES.” - Erin Arneson, Ph.D.

Another study used geographic information system mapping that provided insight into how demand for construction labor and
materials can surge unexpectedly after disasters. Results were published in the American Society of Civil Engineering Journal of
Management in Engineering. In spring 2021, the team further developed their supply chain model by conducting extensive literature
reviews and collecting longitudinal data for regional and national roofing supply chains. They then developed two supply chain
concepts for submission to the National Science Foundation for external funding.

Accomplishments

«  RISC recruited and trained five student assistants, benefiting from their help while instilling valuable team research experience
«  Completed preliminary research analysis on COVID-related roofing supply chain disruptions

«  Completed a study showing how construction labor and materials costs surge unexpectedly after disasters

«  Published results in American Society of Civil Engineering Journal of Management in Engineering

10. Research | Global Challenges Research Teams



Local and National Supply Chain Research

Having focused the first year of their work on sustainable building materials, the RISC team focused on sustainable supply chains
in year two. The GCRT pursued two separate research streams - one study examined the impact of COVID on the entire US roofing
sector. The other was a longitudinal study of the residential roofing industry in Colorado.

For their national study, the RISC team collected and analyzed data from all 50 states from the 3 years before COVID-19 and during
2020 and 2021. Results indicated that the residential and commercial roofing sectors were both negatively impacted by COVID-19,
but wages and work hours were reduced more in the residential sector. This study was the first of its kind and results will be submitted
as a conference paper to the Associated Schools of Construction (ASC) international conference in Fall 2022.

The Colorado focused study looked at how the housing and
population boom the state has experienced over the past decade
affected roofing businesses. They saw increased demand for
roofing services from a limited supply of roofers and how it
impacted the roofing supply chain system and jobs market.
Denver’s population growth has meant that a majority of new
roofing jobs are in the metro area. Although demand is high, the
influx of new roofers has led to more supply than required, which
has lowered wages in Denver and surrounding communities.

Conversely, roofing jobs have decreased dramatically in more
rural Colorado counties and the supply cannot keep up with
demand. This supply chain disconnect has led to higher roofer A _ .
wages inrural Colorado. Results will be submitted as a conference . A — e

paper to the ASC international conference in Fall 2022. The roofing industry is vulnerable to supply chain disruptions from natural hazards.

Broad Success and Additional Funding

The original, interdisciplinary research done by the RISC team into areas of construction management and civil engineering delivered
beyond the scope of their initial grant and also has earned them further funding. The team received a $750,000 National Science
Foundation grant to examine the effects of California wildfires on construction supply chains on the U.S. West Coast. Lessons learned
and data from the RISC project were instrumental in developing and writing the proposal.

“Lessons learned and data from the RISC project were instrumental in developing
and writing [our successful grant] proposal” - Erin Arneson, Ph.D.

Accomplishments

- Completed national study on COVID’s impacts on national roofing sector. Results will be submitted as conference paper.

« Completed a statewide study on how Colorado’s increased population has affected roofing supply chains. Results will be
submitted as conference paper.

«  Secured additional NSF funding ($750,000) to apply data and research techniques developed during RISC GCRT work to examine
the effects of California wildfires on construction supply chains on the U.S. West Coast.

Research [ Global Challenges Research Teams 11.




USING ANALYTICS TO REDUCE PACKAGING WASTE

PRINCIPAL INVESTIGATORS:

Steven Simske John Macdonald Elizabeth Parks
Dept. of Systems Dept. of Management Dept. of Communications Studies and
Engineering Dialogue & Diversity Specialist with

the Center for Public Deliberation

One of today’s sustainability challenges is packaging waste, usually corrugated cardboard boxes, from the increased prevalence of
online purchasing. Since the average corrugated box contains only 50% recycled materials, half of the fiber must still be produced
anew for every box shipped. Moreover, individual consumers ordering online leads to smaller, more frequent “one-off” orders which
require more packaging compared to the bulk orders made by big-box, brick-and-mortar stores. One possible solution to this challenge
is reusing packaging materials multiple times, because reuse is more efficient than recycling though it is not a common practice.

The Re-use Efficiency Packaging with
Analytics for Customized Knowledge
(REPACK) research team is focused on
investigating  consumer  willingness  to
participate in packaging reuse programs. The
teamisusingasocial-psychological framework
that incorporates persuasion, personality
types, behavior conditioning, incentives, and
systems engineering. Their goal is to develop
a systems model that encourages packaging
reuse. Concurrently, the team is conducting a
life cycle analysis of the corrugated packaging
industry to ensure that the preferred behavior
of incentivized consumers will result in a
sustainable improvement in the packaging
arena.

An average corrugated cardboard box is 50% virgin fibers produced from trees

Accomplishments

«  Developed an online survey to collect data on social-psychological factors related to packaging reuse and recycling with questions
to learn effective persuasion and behavior reinforcement, and personality type (Myers-Briggs Type Indicator).

«  Completed three surveys on the adoption of reuse in the cardboard packaging industry, and summarized and analyzed the first
two in a recent publication in the journal Sustainability.

«  Brought on one student to work on the project.

Research | Global Challenges Research Teams



Finding the Right Message

e
The REPACK team entered their second THE RIGHT MESSAGE 4 <

year with the goal of cross-validating
their data to further substantiate their
results and work on how the messaging

should be worded. Somewhat to their
surprise, the data collected told them ETHOS - A persuasive technique that appeals via aspects of
ethics, morals, conscience, values, standards, and principles.

The REPACK GCRT ran 3 surveys to determine the right message to
persuade people to reuse corrugated cardboard boxes.

that customized messaging was not

the best way to reach people about POSITIVE REINFORCEMENT - Adding a pleasant consequence
packaging reuse or other sustainability- that leads to repeating the behavior.

centric behaviors. Instead, they found CONSISTENT - Using the same message for everyone regard-
that a consistent message is preferred, less of their personality type or other demographics.

which has the additional benefit of being

cheaper and easier to write because The results can be applied to a wide range of sustainability-centric
individuals and groups from all surveyed behaviors such as incentivizing solar panels, vaccines, high-efficiency

demographics could be reached with the ECMSUENEA MEIEEE, ENE CHIEE.
same message.

The GCRT believes their survey has uses beyond behavior change communication, as well. The survey returns accurate results
on determining personal beliefs, motivations, and other demographics such as Meyers-Briggs Typing with fewer questions than
are normally required. The thinks it can be used to facilitate teams building and help foster consensus among diverse groups in
workplace environments and elsewhere. The methodology used and their results were published in the May, 2022 edition of the
journal Sustainability.

“SoGES gives students opportunities beyond what they could have had otherwise”
- Steve Simske, Ph.D.

Lifecycle Analysis and Further Funding

To better understand cardboard’s carbon footprint, the student who was hired to help the REPACK team, Harshwardhan Ketkale,
began used lifecycle modeling software to map out the resources required to meet global demand for CCB. Opportunities like these
to gain practical skills that help complete studies and that transfer directly to the modern jobs market are unique to SOGES GCRTs.

This work helped REPACK secure around $70,000 in outside funding to apply their knowledge to other interdisciplinary projects
including cybersecurity.

Accomplishments

«  Developed processes that can significantly reduce the carbon footprint of the cardboard packaging industry.

- ldentified the most effective approach to behavior change communication, a unified incentive approach focused on ethos and
positive feedback types of persuasion.

«  Published results in the May, 2022 edition of the journal Sustainability.

«  Secured additional funding based on the demonstrated successes of the group.

Research [ Global Challenges Research Teams



LIVING IN THE ANTHROPOCENE

SoGES Lead Scientist Pat Keys examines sustainability in the
Anthropocene, or the so-called “Age of Humans.” In 2022, he
continued work on a NASA-funded analysis of United Nations
(UN) Sustainable Development Goals achievement in Kenya,
with a newly funded Applied Sciences component to support
decision-making around afforestation practices.

- - Incollaboration  with
project partners the
Stockholm Environment
Institute and the Kenya
Forestry Research
Institute, Keys is helping
develop anticipatory
capacity for how climate
change may impact
the  sustainability of
forests in the long-
term. This work is being
collaboratively pursued
with Postdoctoral Fellow
Rekha  Warrier, and
Professors Kathleen Galvin (Department of Anthropology) and
Randy Boone (Natural Resource Ecology Laboratory). Results
from this work were published in the journal Earth Interactions.

Keys discusses possible futures with
Poudre School District students at the
Future Earth Summit. Photo: CSU

Additionally, the 2022 UN Human Development Report relied
heavily on the theoretical framework that Keys introduced in
2019, with his Anthropocene risk framework. To support this,
Keys was invited to speak on panels hosted by the United Nations
Development Programme and partner organizations, to discuss
the implications of new forms of risk as humanity attempts to
decarbonize.

Keys delivered invited seminars to the University of Buffalo, Colby
College, the Beijer Institute of Ecological Economics (Sweden),
and Fernando Pessoa University (Portugal).

Pat Keys has moved on to a new role as an Assistant Professor
at CSU’s Department of Atmospheric Science. We are very
appreciative of his many contributions to the School of Global
Environmental Sustainability and look forward to continuing
to work with him in his new position.

TELLING STORIES OF OUR
POSSIBLE FUTURES

In parallel with his other work on the anthropocene,
Pat Keys developed multiple projects exploring creative
climate futures. Using machine learning and storytelling,
Keys developed ten new scenarios of the future of the
Arctic (published in Earth’s Future in 2022).

The stories illustrate possible futures that range from
positive to negative or somewhere in between. These
collaborative efforts may be the first such narrative
storytelling project that employs computational text
analysis to gather themes about the Arctic.

Keys says that story-based scenarios can provide vital
texture toward understanding the myriad possible Arctic
futures.

In order to give the scenarios and stories more narrative
weight, artist Fabio Comin designed illustrations for
each story. Together, the words and pictures combine to
evoke interest and genuine concern for how the future
could look depending on the actions we take now.

Artist Fabio Comin’s picture from the story “Nanook Station.”

Likewise, Keys developed an interactive game that
explores the future of sea level rise, in Lagos, Nigeria in
the year 2199 (this work was published in Ecology and
Society). Finally, in collaboration with colleagues at the
University of Waterloo, Keys developed new methods for
rapid, agile futures workshops (also published in Ecology
and Society).

Research | Additional Research Activities



SoGES and Poudre School District provided a forum to educate high school students on climate and sustainability

On April 15, 2022, the School for Global Environmental
Sustainability and Poudre School District partnered to
organize and host the Climate Leadership Summit. The
summit delivered an interactive experience for high
school students in Northern Colorado, engaging them
to learn about many aspects of climate change from
some of CSU’s climate science leaders.

Northern Colorado high school students speak to their peers at
the Climate Leadership Summit. Image courtesy of CSU.

The Climate Leadership Summit was organized in
response to high-school students asking for more
climate education. The School of Global Environmental
Sustainability partnered with the students and CSU
colleagues to bring climate change education to a
broader community. The summit taught foundational
climate science principles, and instilled the idea that
everyone interacts with the climate, even if they aren’t
climate scientists.

Poudre School District high-school students played a
major role in organizing their side of the collaborative
event. From CSU, Aleta Weller, SOGES Senior Research
and Engagement officer, and Laura Shaver, SOoGES
Program and Events Manager, organized the school’s
participation. Sam Moccia and Jacob VanderRoest,
the Student Sustainability Center's respective
undergraduate and graduate chapter leaders, advised
student organizers and helped conduct the event.

On the day of the summit, close to 200 students
listened to speakers and participated in breakout
sessions throughout the day at the Lory Student
Center. SOGES Director Diana Wall welcomed the
students in the morning before the first keynote
speaker, CSU Atmospheric Science Professor Scott
Denning, set the stage with a message that climate
change is simple, serious and solvable.

The morning breakout sessions included discussions
on public health, wildlife, just transitions, agriculture,
policy, air quality, economics, and climate justice.
Afternoon breakouts addressed climate intervention,
Colorado’s climate future, a student leaders’ idea
exchange, and sustainable fashion.

Design and Merchandising Associate Professor
Sonali Diddi addressed the audience about the
ecological impacts of the fashion industry. She spoke
about how fashion is the second largest global
polluter after the oil industry, and how individuals
can help lessen this impact.

Despite the potentially overwhelming size of the
problems discussed, an air of optimism was still
present throughout the summit. Professor Denning
reminded the high-schoolers about the impact of
their choices, affirmed that they do contribute to the
world, and said to remember that “hope is a verb.”

CSU Atmospheric Science Professor Scott Denning addresses
the summit attendees. Image courtesy of CSU.
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SoGES education efforts are interdisciplinary, with learning options that include individual
courses, undergraduate minors, and leadership training and certificates for graduate students
and postdocs. The School educates and equips students with knowledge and tools to tackle
sustainability challenges.

INTERDISCIPLINARY CURRICULUM

Curriculum Committee

Curricula for the School's minors focus on a Kathleen Galvin (Chair) Anthropology; The Africa Center;
comprehensive understanding of the linkages between and SoGES
society, economics, and the environment, upon which Ryadi Adityavarman Design and Merchandising
sustainable human actions can be based. Students Pat Aloise-Young Psychology
who complete the curriculum will be able to determine Joe Cannon Marketing
solutions to problems that have developed from human Meggan Houlihan CSU Libraries
interactions with the environment. Dale Lockwood Blc?logy and SOG,ES

Susan Melzer Soil and Crop Sciences and SoGES
Curriculum development and strategy is overseen Pinar Omur-Ozbek Civil and Environmental
by the SoGES Curriculum Committee. It includes Engineering
representatives from all eight CSU colleges and the CSU Howard Ramsdell Environmental and Radiological
library and sets educational priorities for the School. Health Sciences

Sara Rathburn Geosciences

GLOBAL ENVIRONMENTAL SUSTAINABILITY MINOR

The Global Environmental Sustainability (GES) minor addresses the interrelated issues of environmental, societal, and
economic sustainability, including climate change, pollution, biodiversity loss, public health, environmental justice,
food security, and global-scale development. Students gain deeper understanding of sustainability problems and
tools to bring sustainability into their career paths. The GES minor is also available as an online option for students.
In 2021-2022 there were 221 students enrolled and 71 graduates from the GES Minor.

SUSTAINABILITY IN PEACE AND RECONCILIATION STUDIES MINOR

Peace and reconciliation are an important component of — and contributor to — societal and economic sustainability.
This minor provides students with extensive background in the social, philosophical, and educational aspects of
peace and reconciliation and explores their intersection with environmental sustainability. In 2021-2022 there were
8 students enrolled and 5 graduates from the Sustainability in Peace and Reconciliation Studies Minor.

SUSTAINABLE ENERGY MINOR
Improving the sustainability and reducing the negative environmental impacts of energy systems requires a broad
understanding of technical, environmental, and social science issues. This minor equips students with the skills and
knowledge necessary to understand the challenges and opportunities in transitioning to a sustainable energy future.
Collaborative with the CSU Energy Institute. In 2021-2022 there were 19 students enrolled and § graduates
from the Sustainable Energy Minor.

SUSTAINABLE WATER INTERDISCIPLINARY MINOR

Issues surrounding water supply, water quality, and ecological water relationships are increasingly important as
population growth continues, water uses multiply, and competition for water increases. This minor provides students
with the opportunity to gain detailed knowledge about the complex challenge of sustainable water management.
Collaborative with the CSU Water Center. In 2021-2022 there were 14 students enrolled and 15 graduates from
the Sustainable Water Interdisciplinary Minor.



COURSE OFFERINGS 2021-2022

Foundations of Global Environmental
Sustainability
GES 101 - 328 students

Water in the Western U.S.
GES 120 - 29 students

Introduction to Sustainability
Engagement
GES 130 - 10 students

Introduction to Sustainable Energy
GES 141 - 38 students

GES 330 - 9 students

Future

Solutions
GES 441 -12 students

IN 2021-2022...

al17

students enrolled in
the 4 SoGES minors

students completed
GES courses

GRADUATE CERTIFICATES

Sustainability in Practice

Systems Thinking in the Anthropocene*
GES 380A2 - 9 students

Sea Level Rise and a Sustainable

GES 440 - 24 students

Analysis to Sustainable Energy

Sustainable Solutions to Electronic Waste
GES 465 - 15 students

Applications of Environmental
Sustainability

GES 470 - 9 students

Issues in Global Environmental
Sustainability
GES 520 - 30 students

Bio Based Products
GES 528 - 4 students

*Experimental Courses

SINCE SOGES BEGAN EDUCATION EFFORTS IN 2010...

5,462

831

students have graduated
with a GES Minor

students have
completed GES courses

The graduate certificates in Applied Global Stability are designed to meet the global stability needs of senior non-commissioned
officers and mid-career officers in the Special Operations Forces community, Department of Defense, USAID, Peace Corps, and
other development professionals. In 2020-2021 there were 9 students enrolled and 2 certificates were awarded.

CORE FACULTY

Dale Lockwood is the Academic Coordinator
for SoGES and holds a joint appointment
as Assistant Professor in SoGES and the
Department of Biology. A population
ecologist, his work involves the analysis of
complex population dynamics of rangeland
grasshoppers, modeling larval dispersal in
marine organisms to better implement mar