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innovators, and bridge-builders, IHEs can help orchestrate a cross- 
sectoral effort to address the challenge. The time has come for 
IHEs to make the climate challenge a central priority and to step 
forward as leaders in climate action. A broader, better coordinated 
effort to leverage IHEs’ capacities could accelerate climate action 
across society. 

IHEs have the capacity to educate millions of green infras- 
tructure workers, adaptation and resilience planners, and climate 
information communicators. Their research, engagement, and in- 
novation capabilities are well-tuned for developing climate solu- 
tions, analyzing their social impacts and building acceptance for 
innovative technologies. Their records in public service and deep 
community relationships qualify them as trusted sources of cli- 
mate information. With renewed institutional commitment, im- 
proved resources, and committed partners, IHEs can accelerate 
climate action locally and nationally. 

Current constraints on the open discussion of climate change 
in some parts of the United States do not reduce the urgency of 
climate action or limit the catalytic potential of IHEs. IHEs are lo- 
cally rooted institutions, skilled in engaging with their own com- 
munities to build effective partnerships. Using shared language 
and recognizing common values such as safety and prosperity, 
they can help municipalities and states assess the impacts of 
climate change, protect against the manifest risks of increased 
extreme weather events, and participate in the clean energy 
transition. 

Three roles for higher education in 

addressing climate change 

US land-grant universities pioneered the link of community needs 
to academic knowledge and research (Kopp 2021 ). Born during 
the 1860s with a focus on agriculture and industrial develop- 
ment, the land-grant model matured with the late nineteenth 
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nstitutions of higher education (IHEs) have great collective ca-
acity to address major societal challenges. This was apparent
uring the COVID-19 pandemic, as academic institutions in the
nited States and across the globe quickly mobilized to protect
heir students and staff, help develop and administer vaccines
nd diagnostic tests, and provide trusted information to care-
ivers, the public and government decision-makers. The strains
hat Earth’s rapidly changing climate places on the economy, the
nvironment, and society call for an even greater exercise of this
apacity (Leal Filho et al. 2023 , Lippel et al. 2024 ). 
Such calls are not new. In 2006, the American College and

niversity Presidents’ Climate Commitment (ACUPCC) encour-
ged IHEs to “model ways to minimize global warming emis-
ions” and “provid[e] the knowledge and the educated graduates
o achieve climate neutrality.”Nearly 20 years later, many IHEs are
roadly engaged in deepening climate knowledge and preparing
tudents to develop and implement climate solutions. Academic
esearchers are developing innovative low-carbon technologies
nd improved methods to build climate resilience. Many of the
84 signatories to the ACUPCC are decarbonizing their campuses
nd participating in the dramatic, market-driven transformation
f global energy systems. IHEs across the nation are working with
artners in the public, private, and social sectors to disseminate
limate knowledge and solutions. 
But the escalating scale and pace of the climate challenge,
ith extreme heat, floods, droughts, and fires battering campuses
nd communities, call for a more robust and better coordinated
esponse. 

ime to act at scale 

he magnitude and urgency of climate change are immense. Nei-
her the public sector nor the private sector alone can deliver
olutions for all climate-impacted communities. As educators,
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Figure 1. Higher education’s roles in addressing the climate challenge. 
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entury addition of the agricultural experiment stations and the
arly twentieth century addition of the Agricultural Cooperative
xtension Service. The resulting tripod of accessible education,
se-inspired research, and community engagement is reflected
n three key roles IHEs play in advancing societal climate action
figure 1 ). 

irst, IHEs ready the climate adaptation and 

itigation workforce while preparing all 
raduates for the realities of a shifting climate 

cross educational levels, a variety of ongoing efforts are address-
ng the great need for climate-ready workers. 
Two-year IHEs are building associates degree and certified

raining programs around resilient and climate-friendly technolo-
ies. Their innovative programs for electricians; heating, ventila-
ion, and air conditioning technicians; building inspectors; and
uto mechanics can prepare much of the workforce needed to
eplace retiring workers as the public sector invests in infras-
ructure modernization. (table 1 a; Kane 2024 , Wicks-Lim and
ollin 2024 ). 
At the baccalaureate and advanced degree level, IHEs are revis-

ng their curricula to match the skills of graduating engineers and
cientists with the needs of the green workforce. They are edu-
ating boundary-spanning workers who can bridge science, tech-
ology, and policy. And they are providing their graduates with
ractical tools for working in interdisciplinary teams, communi-
ating with government officials and private interest holders, and
ngaging with community members (table 1 b; Ferraro et al. 2020 ,
ozance et al. 2020 ). 
IHEs also have innovative offerings outside of degree tracks

uch as AmeriCorps programs employing college graduates in re-
ilience work, fellowships placing scientists and engineers in state
limate policy roles, and microcredential options for climate-
elevant upskilling (table 1 c). 
But the scale of the climate challenge demands more. Emerging

fforts to integrate climate concepts across higher education cur-
icula demonstrate how IHEs can support climate literacy across
isciplines and career paths. In every sector, workers must un-
erstand how their decisions can mitigate climate change and
ncrease preparedness and resilience. (table 1 d). 

econd, university-led research improves climate 

nderstanding and develops climate solutions 
limate solutions should be built on a deep understanding of the
arth system and the complex feedback mechanisms coupling
ts physical, chemical, biological, and social components. New
echnologies and strategies for adaptation, resilience, and miti-
ation must emerge from accurate measurements and models of
ow and where the climate is changing and be validated through
rototyping and testing, just as medical advances emerge from
etailed studies of the human body and are validated through
aboratory and then clinical trials. As leaders in Earth sys-
ems research and the invention of clean technologies, univer-
ities are following this paradigm to stimulate the development,
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Table 1. Illustrative examples of innovative IHE programs that accelerate societal climate action. 

Activity Institution Program 

a) Two-year college 
workforce development 

Atlantic Cape Community College Wind Training Center 
Olive-Harvey College Rivian Technical Trades Program 

Santa Fe Community College Energy Smart Academy 

b) Boundary-spanning 
graduate training 

Columbia University Columbia Climate School 
Rutgers University-New Brunswick Coastal Climate Risk and Resilience (C2R2) Graduate Certificate 
University of Washington Northwest Climate Adaptation Science Center Research 

Fellowship Program 

c) Nondegree programs Rutgers University-New Brunswick Eagleton Science and Politics Fellowship—Climate Action Track 
University of California, Berkeley Grizzly Corps 

d) Undergraduate curricular 
requirements 

University of California, San Diego Jane Teranes Climate Change Education Requirement 

e) Climate services and 
community science 

Northern Arizona University Institute for Tribal Environmental Professionals 
Rutgers University-New Brunswick New Jersey Climate Change Resource Center 
Texas Southern University and five 

other HBCUs 
HBCU-CBO Gulf Coast Equity Consortium 

University of Colorado Western Water Assessment 
University of Connecticut Connecticut Institute for Resilience and Climate Adaptation 
University of Minnesota Climate Adaptation Partnership 
University of Washington Climate Impacts Group 

f) Private-sector 
engagement 

Massachusetts Institute of Technology MIT Climate and Sustainability Consortium 

University of Chicago Energy Transition Network 
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emonstration, and deployment of scalable and economically vi-
ble climate solutions. 

hird, IHEs are publicly engaged anchor 
nstitutions 
ublic and private IHEs serve their communities and society at
arge through teaching and research. They are hubs in their lo-
al or regional economies, working with local government, civic
rganizations, and industry. They educate regional students, co-
roduce innovations responding to public needs, and support
cience-based community decision-making. 
Large land-grant and public universities host many important

limate services programs (table 1 e), with university-based cli-
ate knowledge brokers, analogous to agents in the Cooperative
xtension System, playing essential roles in developing and deliv-
ring services, coproducing research, and integrating community
ngagement into institutional climate action. Beyond the land-
rant institutions, many other IHEs also use strong local ties to
ngage with their communities on adaptation and mitigation. For
xample, the HBCU-CBO Gulf Coast Equity Consortium links his-
orically Black colleges and universities with community-based
rganizations to engage residents in participatory research that
dvances disaster preparedness, climate resilience planning, and
elated topics. Tribal colleges and universities are underresourced
ut uniquely positioned to support the climate resilience efforts
f tribal nations and inform the use of Indigenous knowledge in
limate action (Fillmore et al. 2018 ). 
The private sector is an essential part of American commu-

ities, and IHEs’ private sector interactions contribute to the
evelopment and deployment of decarbonization and resilience
olutions across virtually all sectors of the US economy. Like
community engagement, private sector engagement can help
identify challenges, coproduce solutions, translate research into
real-world impact, and develop both the current and future work-
force (table 1 f). 

Across all three roles, IHE campuses can serve as
microcosms for testing climate action 

Campuses resemble small to mid-size municipalities. IHEs man-
age buildings, energy infrastructure, and transportation systems,
as well as procurement and waste operations. But unlike cities and
towns, IHEs have centralized ownership and management struc-
tures that simplify decarbonization and resilience efforts. But they
still face significant challenges. To date, every IHE claiming carbon
neutrality relies on off-campus carbon offsets and renewable en-
ergy credits to balance direct emissions from campus operations
(Barron et al. 2021 ). Modernizing campus infrastructure and op-
erations to completely eliminate greenhouse gas emissions will
likely require cross-sector partnering to leverage public and pri-
vate resources. 

By linking their education programs, research labs, and engage-
ment activities to campus decarbonization and adaptation efforts,
IHEs can serve as living laboratories for climate action, support-
ing experiential learning, helping innovations move beyond lab-
oratory scale, and demonstrating climate solutions to the sur-
rounding community (Verhoef and Bossert 2019 , De Chalendar
et al. 2024 ). 

Realizing higher education’s full potential 
We propose several strategies for more fully activating the higher
education sector as national leaders in responding to climate
change. 
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upport engaged scholarship on a platform of 
ffective, respectful, and sustained community 

elationships 
ommunity- and publicly engaged scholarship, which is criti-
al to leveraging IHE expertise to advance decarbonization and
daptation, must be built on a platform of effective, respect-
ul, long-term working relationships. Sustaining such relation-
hips requires rewarding faculty and staff who embed engage-
ent in their research, teaching, and service. Otherwise laudable
fforts to promote community-engaged scholarship have often
een limited by the lack of appropriate career support. Faculty
enure and promotion policies need to accommodate the time
eeded to build relationships, and well-defined career pathways
ust be available for non-tenure-track faculty and other staff
embers participating in this work (Lubchenco 1998 , Keeler and
ocke 2022 ). 
In the land-grant model, community relationships curated by

edicated cooperative extension staff are part of core university
nfrastructure. In contrast, climate extension staff are typically in
recarious soft-money positions. Although programs like the Na-
ional Oceanic and Atmospheric Administration’s Climate Adap-
ation Partnership and the US Geological Survey’s Climate Adap-
ation Science Centers have helped position IHEs as go-to sources
f information for addressing climate risks (e.g., table 1 ), their
unding is not stable. IHEs and their funding partners should
ork to improve retention of climate extension staff and increase
pportunities for students and early-career researchers to con-
ribute to community-engaged research. 

eepen and expand cross-sectoral partnerships 
HEs should work creatively with partners in the public, pri-
ate and social sectors to achieve common climate objectives.
s IHE’s climate-aware students graduate, they can become am-
assadors to companies and communities. Public agencies could
ppoint IHE climate liaisons to coordinate opportunities for mit-
gation and disaster preparedness. Municipal and industry part-
ers could expand the living lab model, speeding commercial-
zation and adoption of climate technology while supporting the
ocal economy. 
IHEs and their extension staff can help ensure that cross-

ectoral partnerships authentically meet the needs of all parties
y following transparent principles and employing tactics like
entering community partners as investigators, avoiding com-
etition for funding with community partners, making research
utputs readily accessible, and tackling bureaucratic barriers
Kopp 2021 , Baptista et al. 2024 , Lippel et al. 2024 ). 

uild a robust IHE climate action network 

ffective climate action requires greater integration within IHEs,
cross IHEs, and with external partners. An integrated approach
ithin an institution can make more effective use of intellectual
nd financial resources while providing richer learning experi-
nces for students. Synergies can be found among campus sus-
ainability, climate workforce development, climate research, and
limate services programs. 
Existing IHE networking organizations play important roles in

ach of these areas. But none takes the comprehensive whole-
ystem approach—including policy engagement—needed to meet
he climate challenge. 
IHEs can strengthen internal and external connections to speed

heir dissemination of effective climate actions. They can share
igh-impact practices with institutions facing similar challenges.
hey can develop collective messages for engagement with poli-
ymakers in government and industry. They can use their external
onnections to raise awareness of climate solutions in municipal-
ties, industries, and businesses. 

ime to act is now 

HEs are ready, willing, and able to implement the strategies
roposed above. In partnership with local communities and pri-
ate sectors partners, IHEs can collectively build the future-
eady workforce, conduct community-engaged scholarship, and
erve as test beds for local, regional, national, and global climate
olutions. 
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