Envisioning a Climate Consortium:
What is a University's Role in Combating
Climate Change?

Erica Smithwick, Distinguished Professor of Geography
Director, Center for Landscape Dynamics
Director, Ecology Institute

Associate Director, Institutes of Energy and Environment

ESSC Climate Dynamics Seminar, April 21, 2021
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The Role of Universities in Climate Action

1. What share of the responsibility for the climate crisis should
Universities hold?

2. What is the unique role of Universities in climate solutions?
What is the unique role of Land Grant Institutions?

3. What barriers are in the way?
4. How should we measure success?
5. Where is untapped potential?



(1) What share of the
responsibility for the
climate crisis should
Universities hold?

* C Emissions from our operations

* History of marginalization,
exclusion, disempowerment of
diverse voices

* Lack of broad-based climate
literacy training in curriculum

* Minimal lack of institutional
focus on applied solutions
(beyond Ag Extension)




(2) What is the
unique role of
Universities in
climate solutions?

What is the

unique role of
Land Grants?




(3) What barriers
are in the way?

* Institutional inertia

* SS - funding priorities
* P&T practices

* Scalability




Traditional metrics (research impact (publications/fundin
(4) How should ( pact (p /funding)

Relational attributes (culture, connections, collaborations)

we measure
success?

Impact on the atmosphere (net negative)

Impact on the environment (local = global)

Impact on societies and individuals (well-being)



(5) Where is the untapped
potential?

e Students!!

* Partnerships (industry, communities, campuses,
each other)

Foundations and federal agencies

* Climate justice

Transdisciplinary, interdisciplinary approaches
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Institute for Integrative
Conservation to be established
at William & Mary with $19.3

million For the Bold gift

by Jennifer Page Wall, University Advancement | December 2, 2019

Institute will tackle toughest environmental
issues around globe and support the
university’s ambitious 2030 carbon neutrality
goal




Penn State's
Climate
Strengths
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Penn State SDG 13:
Climate Action



Examples of Existing Centers,

Earth and Environmental Systems Institute (EESI) Institutes, Programs & Initiatives
Earth Systems Science Center (ESSC)

Penn State Ice and Climate (PSICE) Global Building Network

Center for Earth System Modeling, Analysis, and Data Hamer Center for Community Design

Pennsylvania Environmental Monitoring Network Ecology + Design (E+D)

Institute for Sustainable Agricultural, Food, and

Environmental Science (SAFES) School of Public Policy

Ecology Institute Center for Climate Risk Management (CLIMA)

Sustainable Communities Collaborative
Growing Penn State’s Forestlands Communication, Science, and Society Initiative
Drawdown (CSSl)
Penn State Carbon Negative (PSU CaN) Rock Ethics Institute
Sustainability Institute

Smeal Center for the Business of Sustainability

Center for Integrated Energy Systems
Energy2100 Climate Crossover

AwakenState

Center for Marine Science and Technology (CMAST) Climate Science Dual Degree

....and many more!!!



A year of climate action

~ THE SCIENCE OF
DRAWDOWN

Faculty Senate Climate IEE/SoPR Community
Action Resolution Forums

Ty
| . Nt 5

O | Join people from across Energy University -
=< | Pennsylvania in a discussion Y Austy

N z::l::t';téﬁzln';:‘;; ;g;g‘g Concept and Current Activities (b ,"h,'l e

c ’ A virtual forum for Penn State faculty, staff, and students ¥

1 g April 7, 2020 | 7-9 p.m. Friday, Dec. 11,2020 | 9-10:30 a.m.
2% Online Webinar -

+ Advancing Literacy and Leadership * Energy Transitions
* Developing Solutions * Strengthening

THE VIRTUAL TEACH-IN ON CLIMATE SOLUTIONS AND JUSTICE @) Pennstase

Colloquium on the Environment :
The Quest for Environmental




£ SIGN IN & NPR SHOP

How Penn State Is Cutting Greenhouse
Emissions In Half — And Saving Money




GHG Emissions

Penn State University
(1990-2050)

2005-2012

RECs

Energy Program

Additional Combined Heat & Power

2013-2020
Energy Program
Coal\Gas Conversion

. Steam Turbine replacement

s Energy Program
\ "o Solar PPA
\ ‘Additional Combined Heat and Power
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m Other
Commuters
Al Travel
m PSU Vehicles
m Purchased Electricity
_ Stationary Sources
. Steam Plant
w— GHG emissions - actual fuel data
s GHG Emissions - estimated
= = GHG emissions - projected
« »«« PSU 17.5% below 2005 baseline
PSU 35% below 2005 baseline
» » » » PSU 80% below 1990 levels
UP GHG emissions - trend to 80%

Potential Strategies

Net Zero Buildings

Biomass Fuels

On-site Renewables

100 % Green Power Purchase
Zero Waste

Transportation Initiatives
Offset Air travel

Offset Commuter travel
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Penn State GHG Emissions include stationary sources, purchased electricity, OPP & Fleet vehicles and estimated commuter miles, air travel, waste, refrigerants and animal management. Hershey Medical not included




Funding Ecosystem

Grantham FEMA

Hewlett Heising-Simons Shell

NSF NASA
packard Besos MacArthur NOE

Pisces  Belmont Forum USDA
V. Kaan Rasmussen Doris Duke

Schmidt
Chevron

Breakthrough
Energy Coalition &
Ventures
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Selenee

Colleges,
Institutes,
Centers,
and
Partners
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Solutions







Impact of Climate Change on Human Health

Injuries, fat ﬂhm} Asthma,
mental health impacts cardiovascular disease
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Biden's Earth Day Summit Aims for
Reset on Climate Change

Administration Priorities COVID-19 Brie:

BRIEFING ROOM

Executive Order on Tackling the

Climate Crisis at Home and Abroad

JANUARY 27,2021 + PRESIDENTIAL ACTIONS

The United States and the world face a profound climate crisis. We have a
narrow moment to pursue action at home and abroad in order to avoid the
most catastrophic impacts of that crisis and to seize the opportunity that
tackling climate change presents. Domestic action must go hand in

hand with United States international leadership, aimed at significantly
enhancing global action. Together, we must listen to science and meet the

moment.

By the authority vested in me as President by the Constitution and the laws of

the United States of America, it is hereby ordered as follows:

PART I — PUTTING THE CLIMATE CRISIS AT THE CENTER OF
UNITED STATES FOREIGN POLICY AND NATIONAL SECURITY

Section 101. Policy. United States international engagement to address
climate change — which has become a climate crisis — is more necessary and
urgent than ever. The scientific community has made clear that the scale and

speed of necessary action is greater than previously believed. There is little

CENTRE REGION COMMUNITY
GREENHOUSE GAS EMISSIONS INVENTORY
Greenhouse Gas Emissions Profile
Agriculture Water
Solid Waste 5% / 2%
6%

824,209

metric tons
CO2e ™

Transportation emissions
‘ 20%
Energy
67% \

Building Energy Emissions Split

Transportation Emissions Split
Transit (CATA &
ﬁ 4% other buses)
o, Freight & Service
w 17% Trucks
ﬁ 79% Passenger Vehicles

COMMUNITY CARBON FOOTPRINT

Our annual emissions of 824,209 MTCO2e equates to a per person
emission rate more than 2X the global average:

10.21 MT CO2/person

LEARN MORE
GHG Emissions Inventory:
https://bit.ly/2RIEQeL

Annual average
carbon footprint

NEXT STEPS

Develop a climate action
and adaptation plan

Global average 4,35 MT CO2/person
carbon footprlnt

Rl s Al -economlest

*Invertory was compiled with 2016 data. MTCO?e: metric
o o B e Sreeanbuse Ghses Daaed uben Eoei o abe wrarang poren aa (WY

Center for Energy Law and Policy

@ PennState

Prospects for Pennsylvania in the Regional Greenhouse Gas Initiative
Working Paper, December 2020

Project Team:

Seth Blumsack, Professor, John and Willie Leone Family Department of Energy and Mineral
Engineering; Earth and Environmental Systems Institute; Director, Center for Energy Law and
Policy

Andrew Bell, Student, School of Public Affairs

Mingsong Chen, Student, John and Willie Leone Family Department of Energy and Mineral
Engineering

Seamus Gibbons, Student, John and Willie Leone Family Department of Energy and Mineral
Engineering

Joel Landry, Assistant Professor, John and Willie Leone Family Department of Energy and
Mineral Engineering

Daniel Mallinson, Assistant Professor, School of Public Affairs

Wei Peng, Assistant Professor, School of International Affairs and Civil and Environmental
Engineering

An Pham, Student, John and Willie Leone Family Department of Energy and Mineral
Engineering

Daniel Walters, Assistant Professor, Penn State Law

Hui Yang, Student, Civil and Environmental Engineering

PA Participation in the

RGGI is a partnership The electricity sector is
between Northeastern Coz the 2nd leading source
and mid-Atlantic &

of Greenhouse Gas
states... | W Emissions in PA.

Mﬁ

...Designed to cap and
reduce carbon emissions
from fossil fuel fired
power plants.

CO, . 45%

o
>

'._\_‘/ 4 W Since 2005, RGGI states have
By 2025 By 2050 significantly reduped their power

sector CO, pollution.
Participating in RGGI will help PA
reach our greenhouse gas

emissions goals... %
. =
...And help PA combat climate change. (=]
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Earth Day
talk April
22 to
feature

artists

from
world-
music
film

o PennState
2 3 Institutes of Energy
> L and the Environment

SCI ENCE COMMUN | CATI O N THE MCCOURTNEY INSTITUTE FOR

CLIMATE CHANGE - DEMOCRACY

K- ,._' - VIRTUAL PANEL DISCUSSION ON CLIMATE CHANGE
T @.* . + © WEDNESDAY | OCTOBER 28 .. . /7.
°\ S ,.3,30 4:45.P.M., @ ° -




In 5 years, the Climate Consortium will have:

 Cemented a set of priority partnerships in Commonwealth communities and
beyond, focused on carbon mitigation, energy transition, adaptation and resilience,
serving as an exemplar to other Land Grant institutions.

« Transformed “who” is doing climate research, actively promoting and elevating
Black, Indigenous, People of Color (BIPOC) communities and prioritizing anti-
racism, diversity, equity, and inclusion in all activities.

* Informed public policy and community empowerment around climate change
solutions as a leading scientific and cultural voice

* Pioneered innovative partnerships and financial models and secured external
funding for net carbon negative emissions in our operations, research, education
and outreach and inspire carbon solutions in partner communities.

 Recognized as an international powerhouse of climate research and scholarship.



Activity 1:
Publicize
and
Coordinate
Climate
Change
Activities

-

Launch webpage and strategic communications
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Host conference to convene scientists, public,
and decision-makers

)

A
>

Convene research clusters on targeted
challenges

AN

Strategic development and fundraising

A
/

(&

Identify and institutionalize partnerships with
businesses, NGOs, agencies, municipalities, etc.

VAN




Activity 2:
Promote
Excellence in
Climate
Change
Research




~Activity 3:
Empower Community Resilience

Co-design & transdisciplinary solutions

How?

 Community Hubs focused on place-
based solutions
* Hire NTL community liason

* Lower bar for faculty engagement (time,
reward structure, facilitation of
partnerships)

* Interactive Threat Assessment (cross-
sector, Climate Impacts) Portal




(1) (2)

Design as a process for finding robust
solutions, through cooperative,
iterative, and facilitated teamwork

Design as sustainable landscape
patterns (solutions in the physical
world)

Stakeholder 3)

engagement
from project
inception

“Co-design”
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Jamestown
.

PennState

One Penn State

2025

Working together to create a seamless,
diverse, and interdisciplinary learning
experience.

2021 Symposium Videos >

Frequently Asked Questions >

® Frederick

One Penn State 2021 Symposium FAQs




Pennsylvania Climate Change Impacts

Assessment Update

April 2020

Prepared for:

pennsylvania

" DEPARTMENT OF ENVIRONMENTAL
PROTECTION

Prepared by:

CNRI

ENVIRONMENT & NATURAL RESOURCES INSTITUTE

Statistically downscaled
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Annual mean temperature ¢
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Annual mean total precipitation char

MARISA Climate Data Portal

Map Outlooks About
a service of the NOAA Mid-Atlantic RISA team

Community Climate Outlooks

Community Climate Outlooks are a new, experimental outreach product highlighting climate change and its
associated impacts for selected coastal communities (counties and cities) in the Commonwealth of Virginia.

Outlooks for additional localities in Maryland and Virginia are currently under development.
/ L iy
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View the Outlook for a specific locality by clicking a shaded region on the map above or by selecting from one
of the dropdown lists below:

Cross-sector impact/solutions

mapping and forecasting




Activity 4;
Provide National
and Global
Leadership in
Climate-Energy
Transitions and
Climate Policy

Policy teams

Engagement in
COP/UNFCCC
activities




Activity 5:
Inspire
Excellence In
Climate
Education
and
Professional
Development

e Environmentors

e Climate Science REU

e Drawdown Scholars REU
e Climate Crossover

e Dual-Title Graduate Degree Program in
Climate Science




Next Steps

N
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Institutes of Energy and the Environment

Solving the world's critical energy and environmental challenges



“Organizational Chart”
Climate Consortium

DRAFT

Consortium
Director

Partnerships & Engagement

. Portal Community Hubs
6 Faculty co-hires: Data
Climate Justice Vizualization Community Liaison
Climate & Health Climate Model Shared 30% with Center

Initiative for Climate
Technology Solutions (COE)

Climate Policy
Climate Resilience
Climate Modeling
Climate Solutions

Colleges

Data Scientist

Sustainability

Institute; Director
of Operations and

Industry

Shred with OSVPR/COE?

Remote Sensing

Partnerships;
Sustainable
Communities
Collaborative

MARISA EESI
Climate Centers and

Data Portal Faculty Center for the Business of Invent

PennState

Sustainability (Smeal)

Center for Earth Systems
Modeling, Analysis, and Data

(ESMAD

Education

PASDA
RISE/ICDS

Dual Title
Drawdown REU “story-telling”
Graduate RAs Center Initiative 4 J

Environmentors Public Participation

Climate Science

for Climate Communication

Technology
Solutions (COE

Yellow = IEE leadership/staff; Blue = Tenure Line Faculty;

CSSl, SSRI, Rock Ethics,
A&A, Humanities,
Bellasario, Center for

Immersive Experiences,
McCourtney Center for
Democracy

Associate
Director

Advisory Groups & Constituents

Policy Teams

Rotating Faculty
Fellows

Graduate RAs

External-Advisory.Board

Faculty Climate Council

Center for Energy, Law and

Related Centers,
Programs, Initiatives

Policy, SAFES, Penn State Law,
School for Public Policy

Climate Action/Sustainability Institute

PSU CaN; Penn State Climate

Action; Council of Sustainable
Leaders, Climate Crossover, ....

; White = TBD, related or supporting



Faculty co-hires (proposed/sketched/TBD)

e Climate Science
e TL - Climate Modeling

* Climate Risk and Resilience

* Threat Assessment/Climate Impacts Portal
e TL Assistant Professor in Climate Adaptation and Decision-Making
* NTL Assistant Professor in Decision Analysis

e Community Hubs for Transdisciplinary Climate Science
* NTL Assistant Research Professor in Transdisciplinary Climate Science
* NTL Assistant Research Professor in Data Science or Web Design
* NTL Assistant Research Professor in Remote Sensing of Climate Impacts

e Convergence for Climate Solutions
e TL Assistant Professor in Climate Justice
* TL Assistant Professor in Climate Health
* TL Assistant Professor in Climate Policy
* TL Associate Professor in Climate-smart infrastructure/technology



Alignment with Strategic Planning

 Thematic Priorities

e Stewarding Our Planet’s Resources
Driving Digital Innovation
Enhancing Health
Advancing Arts & Humanities,
(and more)

* Foundations
* Ensuring a Sustainable Future
* Engaging Our Students
e Advancing Inclusion, Equity & Diversity
* Enhancing Global Engagement
e (and more)



Cementing Consortium Partnerships

LG e AN pennsylvania eSS EoREE
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SUSTAINABILITY

Pennsylvania Environmental Resource Consortium, UN =

. . . . m@’abng the integration of sustainability
Economic Commission for Europe, Sustainable m?_u,sm.efs_
Development Solutions Network Foe [

@ INTERNATIONAL

UNIVERSITIES
°CLIMATE ALLIANCE

Energy University

Forum #3
Energy Outreach
Thursday, April 29 | 1-2:30 p.nr

@ PennState




Joe Biden to reveal US emissions pledge
in key climate crisis moment

President will also call on major economies to join him in bold
action at virtual summit of 40 world leaders

So what has the rest of the world promised to do about climate
change?

Cut emissions in half by 20307




Happy Earth
Day!



“Six pillars” for Net-Zero

use energy efficiency and electrification
Clean electricity: wind & solar generation, transmission, firm power
9 Bioenergy and other zero-carbon fuels and feedstocks

e CO, capture, utilization, and storage

@ Reduced non-CO, emissions

@ Enhanced land sinks

Net-Zero America: Potential Pathways, Infrastructure, and Impacts, Princeton University



73% of Penn State undergraduates see climate change as a threat to humanity

Only 10% think that Penn State is preparing them for their climate future

1584 students surveyed, 2019

49



