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Short Round the Room Introductions
Name, Company, Where you sit in the value chain
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Discussion Topic:

Who's Leading the Clean Energy Evolution—and What In the spirit of co-opetition, the

That Means for U.S. Industry Industry Roundtable aims to build
community and establish a shared

Roundtable Prompts understanding of challenges,

opportunities, gaps, and needs for
a commercially viable clean
hydrogen economy in the

CENTER FOR AN Southwest and related means to
ARIZONA CARBON- : .
NEUTRAL ECONOMY achieve deep decarbonization
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DISCUSSION TOPIC

Who'’s Leading the Clean

Energy Evolution—and What - -
That Means fOl' U.S. Industry In the spirit ofco-ope.tltlon,th.e

Industry Roundtable aims to build
community and establish a shared
understanding of challenges,
opportunities, gaps, and needs for a
commercially viable clean hydrogen

CENTER FOR AN economy in the Southwest and related
z a ARIZONA CARBON- hi d q bonizati
e means to achieve deep decarbonization
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A N E | CENTERFORAN Annual change in renewable energy generation, 2023
ARIZONA CARBON-

z a NEUTRAL ECONOMY Change in renewable energy generation relative to the previous year, measured in terawatt-hours* and using

the substitution method?. It includes energy from hydropower, solar, wind, geothermal, wave and tidal, and

bioenergy.

Global Momentum
in Clean Energy

Increase in Renewable Energy
Capacity: Significant<global
Increase in renewable energy
capacity, led by countries
committed to sustainable energy

. No data -50TWh -20TWh -10TWh OTWh 10TWh 20TWh 50TWh 100 TWh
p ra Ct| ces. 272 | | i | —
. . Data source: Energy Institute - Statistical Review of World Energy (2024) OurWorldinData.org/energy | CC BY
Statistical Growth: Robust
growth over the last decade, Annual change in renewable
marking a shift towards more energy generation, 2023
9 From Our World in Data

sustainable energy solutions.
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| CENTER FOR AN
z a ARIZONA CARBON- Large-scale solar farms
NEUTRAL ECONOMY that feed into the grid
Onshore

Utility Scale Wind

Clean Energy T
Investment A
CLEAN

From BloombergNEF: $1.8T in 2023 was | ENERG 'ﬁf‘f,vsil:;’;e |

invested in low-carbon energy INVESTMENT BY TYPE J SR
2022-2030 M
To meet an aggressive goal of carbon Lt
. : Energy
neutral by 2050: Global estimate of $4.8T Solar Storage

. 74B
annually from 2024 to 2030 — Nearly $30T el - \g

Scale and Speed: These figures highlight

Small-scale solar

both the scale of current investments but also eyicms nstaled at the
the substantial increase necessary iéaﬂéﬁ?éi‘tﬁ?f
Includes, renewable energy, electric A
\lilehlzlesl, hy(:roglen., cahrbon clzspture, etc. The Visual Capitalist
eed a fot of tools In the toolbox Decarbonization Channel
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Global sales of combustion
. engine cars peaked in 2018
-?'!gr?glsveh ICIe Sales B Electric cars Non-electric cars

80 M T
* 2018 peak, signaling the start of a long-term structural  cars I

| |
shift in the auto market. [ . I I

* Total global vehicle sales (including EVs) declined in
2019 and 2020, driven by supply chain issues, COVID- 60 M
19, and slowing demand in key markets.

* Since 2021, sales are gradually recovering, but overall
volumes remain below the 2018 peak. 40 M

« Battery electric vehicle (BEV) sales surging, reaching
record levels in 2023 —driven by policy, technology
advances, and consumer interest.

* BEVs accounted for nearly 1in 5 cars sold globally in
2023, according to the IEA.

* The combination of declining ICE sales and rising EV

market share suggests a clear pivot in long-term
transportation trendS. 2010 2012 2014 2016 2018 2020 2023

* This shift has major implications for charging Data source: International Energy Agency. Global EV Outlook 2024.
infrastructure, power demand, critical minerals, and OurWorldinData.org/energy | CC BY

industrial strategy.
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Top Global BEV Market ~ MarketSharcini02s

Shares in 2023

* Tesla maintained its lead in the global battery electric
vehicle (BEV) market in 2023 with a 19.9% market
share, delivering approximately 1.8 million vehicles.

* BYD closely followed, achieving a 17.1% market share
by selling around 1.55 million BEVs. This reflects BYD's
strong performance in China and its expanding
international presence.

* The combined market share of Tesla and BYD 4.60 W) Volkswagen
accounted for 37% of global BEV sales in 2023, 'i-w o
underscoring the significant influence of these two 3.6% 2_6%

manufacturers in the electric vehicle industry. @
* Projections for 2024 indicate that BYD may surpass e Tons

Tesla in BEV sales, driven by its rapid growth and

strategic market expansions.

— S. Korea —— ———  Germany

BEV = Battery Electric Vehicle 7y =ieciric) Source: TrendForce, Feb 2024

MARCH 2025 CENTER FOR AN ARIZONA CARBON-N?EUTRAL ECONOMY CLEAN HYDROGEN INDUSTRY ECOSYSTEM ROUNDTABLE 7



CENTER FOR AN
z a ARIZONA CARBON-
NEUTRAL ECOMNOMY

A Turning Point In
Global EV Leadership

* Tesla led global BEV sales from 2018 through 2023,
steadily growing from around 250,000 vehicles in
2018 to over 1.8 million in 2023.

* BYD’s BEV sales grew more rapidly, starting well
behind Tesla in 2018 but closing the gap year by year
due to aggressive domestic expansion and rising
global exports.

* In 2024, BYD surpassed Tesla in total BEV sales,
marking a symbolic shift in global electric vehicle
leadership from the U.S. to China.

* This trend reflects China’s growing dominance in EV
manufacturing, supported by strong industrial policy,
robust domestic demand, and vertical integration
across the battery supply chain.

BYD Pulls Ahead of Tesla to
Become Largest EV Maker

Annual battery electric passenger vehicle production
of Tesla and BYD"

B Tesla W BYD

2.0M
a;i'r=~

1.5M
T=S5LA

1.0M

0.5M

0.0M

2018 2019 2020 2021 2022 2023 2024

* BYD figures for 2018 and 2019 are sales, as the companies didn't report production volume back then.
Sources: Tesla, BYD

statista %a
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Geographic Distribution of

Clean Energy Supply Chains

China dominates global manufacturing capacity for
many key clean energy technologies—including solar
panels, batteries, wind turbines, and critical minerals
processing.

China’s leadership stems from early investment, scale,
supply chain integration, and strong domestic
demand—all supported by national industrial policy.

The U.S. and EU trail significantly, but are attempting to
rebuild capacity through industrial strategies like the
Inflation Reduction Act (IRA), EU Green Deal Industrial
Plan, and now Tariffs

This imbalance raises strategic concerns about supply
chain security, economic competitiveness, and the
resilience of the energy evolution in other regions.

WHERE ARE CLEAN-ENERGY TECHNOLOGIES

MANUFACTURED?

As the market for low-emission solutions expands, . ) e
China dominates the production of clean-energy China @ Asia Pacific Europe
technologies and their components.

@ North America @ other

Shares of manufacturing capacity by region, 2027 --® average: 65% Global
= = Capacity

Tower CTI China 53% i % Europe 41%

e Nacelle 73% : 26%
= :

oz
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The Clean Energy

to 2030

Clean Energy Job Gains
and Losses by 2030 —

The global clean energy evolution is expected to create a net M el
increase in energy jobs by 2030, with millions of new roles in  [EECREARIEIN &

renewables, EVs, grids, and energy efficiency. announced climate pledges as of 2021.
10

Jobs gained ® Jobs lost

Solar and wind lead job growth, followed by battery
manufacturing, EV supply chains, and transmission
infrastructure.

4

Critical Innovative End-use
minerals technologies renewables

Power

generation Efficiency

Coal Oil and gas Bioenergy Grids Cars

The estimated jobs lost are
concentrated in fossil fuels
as demand decreases.

Some regions and sectors—especially coal mining and 5 —

traditional fossil fuel refining—will face job declines,
emphasizing the importance of planning. -0.6M

Most of the jobs gained are estimated to

Reskilling and workforce development will be critical to

ensure displaced workers can access emerging opportunities ' Zv‘;i'Sf%iiIZﬁiT;‘;E‘:Z:I‘;‘:L‘LFﬁ,”JLLEan @ %&?ﬁ:ﬂiﬂﬁi’%ﬁ;&%‘2!52?{33?.?;
. . . estimated net total of +22.7 million jobs. e new sources of energy).

in clean energy industries.

These job shifts represent not only an environmental

imperative but also a major industrial and workforce - bl i

Opportunity |f managEd WE” E ELEMENTS.VISUALCAPITALIST.COM
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Clean Energy Jobs Surpass
Fossil Fuel Jobs Globally

MARCH 2025

Global employment in clean energy surpassed fossil fuel
jobs between 2022 and 2023, marking a significant
milestone in the energy evolution.

Clean energy jobs have grown steadily since 2019, led by
solar, wind, EV manufacturing, and grid modernization.

Meanwhile, fossil fuel employment has remained flat or
declined, particularly in coal and oil extraction, as
investment shifts toward low-carbon technologies.

This trend reflects a rebalancing of the energy workforce,
highlighting the growing economic footprint of clean
technologies.

Policy stability, supply chain resilience, and equitable
labor practices will shape whether clean energy jobs
remain high-quality and widely accessible.

Since the pandemic, job growth in clean
energy has outpaced fossil fuels

Global energy employment by sector, 2019 - 2023e

—
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% _®
< 36 -
4 ;.54.1 >
34 ’
32 .
20 @ ‘
28
0
: 2020 2021 2022 2023e

e = estimate

CENTER FOR AN ARIZONA CARBON-N?EUTRAL ECONOMY CLEAN HYDROGEN INDUSTRY ECOSYSTEM ROUNDTABLE

International

Energy Agency

11



CENTER FOR AN
z a ARIZONA CARBON-
NEUTRAL ECOMNOMY

U.S. Policy Leadership — and Uncertainty

* |IRA & IlJA triggered over $S300 billion in private-sector clean energy commitments
* Implementation delays, political challenges, and regulatory uncertainty threaten momentum

* Risk: Losing competitiveness in clean tech, jobs, and industrial resilience

Prompts

 What is one signal that you are watching today that could shape the clean economy future?
* How do U.S. industries stay competitive if federal momentum slows?

 What role do regional economies like Arizona play in leading clean energy growth?

* How can industry drive investment, infrastructure, and innovation in uncertain times?
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Thank you for your participation
Contact Information
Ellen B. Stechel
Executive Director, Center for an Arizona Carbon-Neutral Economy

Ellen.Stechel@asu.edu
cell: 505-400-4299

Connie Gardiola
Senior Project Manager, Center for an Arizona Carbon-Neutral Economy
Connie.Gardiola@asu.edu
480-965-0183
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