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Welcome to Climate 101

Goals for this session:
e Provide an intro to the Climate Landscape, laying groundwork for future learning

e Provide resources for additional learning

What this is not:

e A comprehensive course on all things Climate

We hope you leave today with:
e A more foundational understanding of climate and all that it entails

e Enthusiasm to keep learning as a BERC member
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Who are we?

Ask us about

Nikki Matz

All things agriculture
Microgrids

Food waste

Wind power

ESG

Forestry

Laura Sievert

climate finance

climate policy

climate risk disclosures
community solar
environmental justice
degrowth economics

BERC’

Justine Lippens

building decarbonization
workforce development
agricultural supply
chains/agroforestry
synthetic biology applied
to food (alt protein).
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Agenda:

Climate Basics

Why is this a problem? And how are we doing?
Top Emitting Sectors

Sector-specific Challenges

Break

Investment Priorities
U.S. Climate Policy

Just Transition
Communicating Climate
Climate Toolbox

Every Job is a Climate Job
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The Greenhouse Effect

Climate is the blanket that you wear at night. You want some layers to keep you insulated but we've been steadily
adding blanket after blanket. It's not enough to just stop adding on blankets because we are still stifling.
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How do we know? The Keeling Curve

OAtmospheric CO, at Mauna Loa Observatory
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Based on measurements taken at the Mauna Loa Observatory in Hawaii since 1958
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Global Warming Potential

IPCC Global Warming Potential (GWP) values relative to CO:

GWP values for 100-year time horizon

Common chemical name or Fourth Fifth Sixth
industrial designation

Chemical formula
Assessment Assessment Assessment

Report (AR5) Report (AR6)

Carbon dioxide CO: 1 1 1
Methane — non-fossil CH4 25 28 27.0
Methane — fossil CH4 N/A 30 29.8
Nitrous oxide N0 298 265 273

"Global Warming Potential" (GWP) is a measure of how much a greenhouse gas contributes to global warming
compared to carbon dioxide (C02)

Key Point: Emissions are often quoted in CO,equivalents regardless of

the actual gas being emitted
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Global Temperature Anomalies from 1880 to 2023

[

I I I [ [
1920 1940 1960 1980 2000 2020


http://drive.google.com/file/d/1_KJQMi3fGnRFZ6uIXkNlhpRaBIv_guOo/view
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Why is this a problem?
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Who’s at fault?

170 Years of CO, emissions B 20

Developed countries
Other countries

1850 1900 1950 2000 2020

Source: Global Carbon Project



What is being doing about it?
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What are we trying to accomplish?

The next decade is critical

Projected global CO, emissions,
billion metric tons of carbon dioxide (GtCOy) per year

Historical trends,
~5°C by 2100

Current trends,
~3.6°C

1.5°C
pathway

2010
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How are we doing?

Annual Global Temperature Anomalies, Compared with 1901-2000
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The global average for 2023 was 1.18 degrees C above the baseline
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How Much Hotter Is Your
Hometown Than When You Were
Born?



https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html
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We need to change the whole system




Quick vocab - Scope 1, 2, 3
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Emissions by Sector

Agriculture
10%

Residential
&
Commercial
13%



Energy

Issues

Fossil Fuels release
emissions when burned

About % of the world’s
energy comes from fossil
fuels

Solar and Wind are
intermittent & not
transportable

Our infrastructure is really
old

Solutions

Use transitional fuel like
natural gas

Expand renewables (solar
& wind)

Innovate transportable or
modular options like
hydrogen, nuclear

Update and expand
infrastructure &

transmission

Energy efficiency

BERC’



Transportation

Issues

Today, most cars, trucks,
planes, ships use carbon
derived fuels to operate

Relatively easy to
transition consumer
vehicles, but very difficult
to decarbonize long haul
transportation.

Car centric design has
made it expensive to build
transit - and dependent
on political will

Solutions

Electrification of cars and
trucking fleets

Investing in transit
alongside making cities
more bike friendly and
walkable

SAFE (sustainable aviation
fuel)

BERC'



Agriculture

Issues
Fertilizer releases nitrous
oxide emissions

Cows & rice emit a lot of
methane

Deforestation for
farming eliminates
carbon sinks

Biodiversity loss

Water resources are
becoming stressed and
farming is part of the
issue

Solutions
Precision Agriculture

Soil and feed
amendments to reduce

emissions

Global policy and scrutiny
on deforestation

Intercropping, rotational
grazing

Irrigation technology

BERC'



Industrial Decarb

Issues

® Industrial processes require
a lot of energy as well as
high temperatures which
fossil fuels have been
perfect for.

® These processes emit a lot
of CO2 as a byproduct of
their product (ex: cement)

® Alot of buildings and stuff is
made every year

® Considered one of the most
complex and expensive
sectors to decarbonize

Solutions

Technological solutions:
steel, cement, hydrogen,
new materials..

Electrification (still quite
hard)

Carbon Capture, Utilization,
and Storage (CCUS)

Energy efficiencies

Carbon pricing ? (ex: CBAM
in Europe)

BERC'



Buildings

Issues

Materials (aka embodied
carbon)

Energy Use (heating,
cooling, lighting). As the
planet get hotter - cooling
is more and more of a
problem.

Ressource inefficiencies
(water, energy)

Old building stock

Solutions

... electrification (surprise
surprise)

Energy efficiency
(weatherization =
insulation)

New materials

Circularity

Bringing back green to
our cities

BERC’



Time for a break




Marginal Abatement Curve

A marginal abatement cost (MAC) curve is a simple way to illustrate

a wide range of abatement levers

Abatement cost ($/t CO2e)
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Infrastructure
7

Air Pollution
35

Conservation
35

DIRECT

FUNDING
(~$1428B)

CONSERVATION

pr intaining

TAX
INCENTIVES

Climate
35 (~$227B)

INFRASTRUCTURE

n nm

IRA Climate Budget

in billions over 10 years (2022-2031)
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IRA contains $369B in new
spending & tax incentives for
climate solutions

Energy Supply &
Buildings funding’

Other funding $508
i ~$100B in programs that drive
! investments toward
i disadvantaged communities
Energy Supply & . L
Buildings Tax Credits? $1728
Other Tax Credits
5558 $548 - 3698+




Government & Private Markets

Indirect Carbon

Electricity Food, Ag & Land Use Industry Transport  Buildings Other Cuts Removal

~“21% ~20% ~22% 3% ~5% =5% 1 V4%

INFLATION REDUCTION ACT

3% 3%

VENTURE CAPITAL




Who bears the risk of new investments?

Private Equity .
MEDIUM Venture Capital

LOW . / HIGH

RISK

Banks
Government



Financing Landscape

Public Funding Philanthropy Traditional Private Green Banks /
Federal and state Grants and PRI Capital CDFlIs
rebates / rants Loans, lines of credit /
Federal and state revolver, etc.
bonds
Venture Capital Tax Incentives Utility Other
IRA, PACE On-bill financing, net Crowdfunding

metering



Just Transition

TRANSITION
INCOME SUPPORT




Richmond, CA
<10 miles from UC Berkeley

Richmond, CA
83% residents are people of color (as compared to 60% in broader county)
North Richmond, CA

97% POC

25% below national poverty line

350 toxic sites
25% asthma rates (13% national average)
2nd highest city asthma deaths in the country

Sources:

https://datausa.io/profile/geo/richmond-ca/
https://www.ehn.org/pollution-poverty-richmond2-2645571744.html
https://clear.ucsf.edu/reach
h'tps://aafa.org/wp-content/uploads/2023/09/aafa-2023-asthma-capitals-
report.pdf
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Water stress

Global physical and economic water scarcity

Little or no water scarcity
I Physical water scarcity

Approaching physical
water scarcity

M Economic water scarcity
Not estimated

Source: UN

AAT o
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https://www.un.org/waterforlifedecade/scarcity.shtml
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Air pollution threatens global health

Number of deaths by risk factor, World, 2017

Total annual number of deaths by risk factor, measured across all age groups and both sexes.

High blood pressure 10.44 million

e Air pollution is the o o Smaking
Air pollution (outdoor & indoor) I < .O million

i Obesity s ]
fO U rt h I ead I n g Qutdoor air poII:tsigx I 41 million -
Diet high in sodium IEEEG_——EE 3.2 million

Diet low in whole grains I 3.07 million
cause of death Alcohol use NEG_—_— 2.5 million
Diet low in fruits GG 2.42 million
Diet low in nuts and seeds N 2.06 million
g I 0 b al Iy Indoor air pollution I 1.64 million
Diet low in vegetables N 1.46 million
Diet low in seafood omega-3 fatty acids | 1.44 million
Low physical activity s 1.26 million
Unsafe water source i 1.23 million
Secondhand smoke 1.22 million
Low birth weight 1.1 million
Child wasting 1.08 million
Unsafe sex 1.03 million
Diet low in fiber 873,408
Poor sanitation 774,241
No access to handwashing facility 707,248
Drug use 585,348
Diet low in legumes 534,767
Low bone mineral density =~ 327,314
Vitamin-A deficiency 232,777
Child stunting 220,678
Diet low in calcium 184,760
Non-exclusive breastfeeding 160,983
Iron deficiency 59,882
Zinc deficiency 28,595
Diet high in red meat 24,833
Discontinued breastfeeding 10,012

7.1 million
6.53 million

0 2 million 4 million 6 million 8 million 10 million

Source: IHME, Global Burden of Disease (GBD), My World in

™ o
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“Indoor” air pollution

Indoor air pollution death rates vs. access to clean fuels for cooking, 2016 Our World

in Dat:
Indoor air pollution death rates, measured per 100,000 individuals versus the share of the population with access to e
clean fuels and technologies for cooking.
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Climate change and air pollution
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https://podcasts.google.com/feed/aHROcHM6LY9yc3MuYXJOMTKkuY29tL3RoZS1lbmVyZ3ktZ2FuZw/episode/Z2Ik0i8vY XJOMTktZX

B
B, pc29kZS1sb2NhdG9yL1YwL1ZuSINIMKNaMHZkcDB6TO9TVVJIRLVFrYXINQzIXUTdOWWxKeXI4N1ZRQ3c?hl=en&ved=2ahUKEw

1 86N6tyuHrAhUGJTQIHSVHBVKQieUEegQIDRAO&ep=6



https://podcasts.google.com/feed/aHR0cHM6Ly9yc3MuYXJ0MTkuY29tL3RoZS1lbmVyZ3ktZ2FuZw/episode/Z2lkOi8vYXJ0MTktZXBpc29kZS1sb2NhdG9yL1YwL1ZuSlN1MkNaMHZkcDB6T09TVVJRLVFrYXlNQzJxUTdOWWxKeXI4N1ZRQ3c?hl=en&ved=2ahUKEwi86N6tyuHrAhU6JTQIHSvHBvkQieUEegQIDRAO&ep=6
https://podcasts.google.com/feed/aHR0cHM6Ly9yc3MuYXJ0MTkuY29tL3RoZS1lbmVyZ3ktZ2FuZw/episode/Z2lkOi8vYXJ0MTktZXBpc29kZS1sb2NhdG9yL1YwL1ZuSlN1MkNaMHZkcDB6T09TVVJRLVFrYXlNQzJxUTdOWWxKeXI4N1ZRQ3c?hl=en&ved=2ahUKEwi86N6tyuHrAhU6JTQIHSvHBvkQieUEegQIDRAO&ep=6
https://podcasts.google.com/feed/aHR0cHM6Ly9yc3MuYXJ0MTkuY29tL3RoZS1lbmVyZ3ktZ2FuZw/episode/Z2lkOi8vYXJ0MTktZXBpc29kZS1sb2NhdG9yL1YwL1ZuSlN1MkNaMHZkcDB6T09TVVJRLVFrYXlNQzJxUTdOWWxKeXI4N1ZRQ3c?hl=en&ved=2ahUKEwi86N6tyuHrAhU6JTQIHSvHBvkQieUEegQIDRAO&ep=6

Communicating Climate
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Room for everyone

Crafting
Policy

POLICY

Simulating
Policy Impact



No silver bullet
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Tool Box
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Climate Grief / Cognitive Dissonance

es, got de: d.
in time we created a lot of value for shareholders.”




Notion Plug
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Join BERC

e Weekly Dispatch
https://berc.berkeley.edu/join- e Bimonthly Newsletter

form e Slack

Page: linkedin.com/company/berc
Group: linkedin.com/groups/57110

O twitter.com/UCBERC

facebook.com/UCBERC
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https://berc.berkeley.edu/join-form

Upcoming BERC Events

9/27 Symposium abstract due
Tour of Noya demo facility
(/AN BERC Resources Symposium

berc.berkeley.edu/calenda
r

BERC’

44



FALL SYMPOSIUM 2024

LAND USE
SOLUTIONS

The Berkeley Energy & Resources Collaborative Fall Symposium is
a dynamic one-day, student-run conference at UC Berkeley. This
year's theme is land use solutions. On October 11th, 2024, we will
convene to explore innovative strategies to respond to the urgent
land use challenges accompanying rapid decarbonization and
climate impacts. We hope you'll join us for an exchange of ideas
amidst this transformative era in the industry.

11 October 2024, 9am-5pm
Chou Hall (Spieker Forum)
Haas School of Business

BERKELEY LAB Ventures TotalEnergies

¢ Pacific Gas and = o * I
...I Electric Company ”"'}| H I.I Prellee ’ . l | )I (’( )\
SONSINI Pha ‘




Thank you

Q&A






