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CHARTING DISRUPTION: OUTLOOK FOR 2024 AND BEYOND

Our future constantly develops and changes right in front of us. Yet much of the potential disruption seems unimaginable  until it
happens.
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the interplay between innovation and emerging technological as well as behavioral trends that can shape financial markets and their
performance.
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come. The advances in just the last 25 years alone prove momentous and the momentum of this trend of innovation continues.
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To explore the depth of changes like these, we partnered with handpicked experts in fields such as Artificial Intelligence, Digital Assets,
CleanTech, Autonomous Vehicles, Genomics & Biotech, Battery Technology, and Food Innovation.

In what follows, we present unique forecasts, datasets, and analyses that reveal what we expect to disrupt our world in 2024 and
beyond.
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Zooming Out for a Comprehensive View of Disruption

We may often underestimate how much the world can change within a lifetime. Recognizing past dramatic shifts can
help us envision a vastly different world in the years or decades ahead.
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Sources: Our World in Data. (2019, July 27). Share of United States Households Using Specific Technologies.
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Things That Didndot Exi st 25 Year

Rf pmsefmsr k_picr awajcqg* gll mt _r gml
e-commerce ®was unimaginable to our ancestors a few generations ago.
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Source: Bloomberg, L.P. (n.d.). [S&P 500 Index] [Data set]. Retrieved on October 13, 2023 from Global X ETFs Bloomberg terminal.
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The Unimaginable Today Will Be Familiar Tomorrow

Anticipate a future marked by groundbreaking technologies, greener solutions to global issues, pioneering medical

advances, as well as remarkable growth and innovation in digital assets.
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EARLY MAJORITY

Early Majority, we reach the part of the
Adoption S-curve where the slope is the
steepest, and hence the rate of adoption
is at its fastest. In this phase, sales tends

INNOVATORS

Adoption starts slowly, as only a small
group of Innovators take a chance on
a new technology before it is proven
or widely accepted.

PHASES OF ADOPTION
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EARLY ADOPTERS

Early Adopters accelerate

and evangelize via word-of-
mouth. This is often the tipping
point, as Early Adopters

GPUs
Industrial Robotics

laaS

SaaS

Cybersecurity

Internet of Things
Omnichannel Commerce
Digital Wallets
Streaming

Video Games
Nuclear Energy
U.S. Infrastructure

34%
LATE MAJORITY
Adoption continues growing at a solid
pace as the Late Majority are convinced
to participate, and the technology appears
seemingly everywhere.

I 16%
LAGGARDS
Finally, holdouts, begrudgingly acquiesce and accept/adopt
a technology.

convince others that a particular to explode.

technology is worthwhile.

Displayed for illustrative purposes. Curve shape not indicative of mathematical transformation.
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Infrastructure, Reimagined

A New Era for the U.S. Economy

American infrastructure is top of mind, as recent legislation works to rebuild

deteriorating assets and positions the United States for a return to industrial
growth. These bills combine to produce a generational investment in U.S. l

infrastructure and could add momentum to trends such as the manufacturing
boom and long-standing need to overhaul the grid.
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Mobilization of the Infrastructure Investment and Jobs Act (I1JA) Continues Across the Country

Rollout of the IIJA remains in its early stages, yet nearly $400 billion in funding has been announced at the state
level that will be directed toward over 40,000 IIJA-related projects.!

Golden Gate Bridge Number of Announced 11JA Projects by State*

$400 million awarded from
competitive Bridge Investment
Program to renovate and retrofit
the bridge and boost resilience
against earthquakes.?

Soo Locks

$650 million through various
IIJA programs will help repair
and expand this critical connection

between Lake Superior and the
lower Great Lakes.*

i\ Hudson River Tunnel

@l $6.9 billion in federal funding,
the most ever secured for a
mass-transit project, is for an
effort to expand and renovate
the Northeast Corridor rail line
in New Jersey and New York.®

Port of Houston ) )
A Orlando International Airport

$143 million provided by
the Army Corps of
Engineers from the IIJA to
help expand a segment of
the Houston Ship Channel.?

$69 million will go towards two
terminal expansion projects,
including construction of new
gates and expansion of a
connector bridge.b
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Inflation Reduction Act (IRA) and CHIPS Act Are Already Driving Investment in Disruptive Tech

By incentivizing the buildout of domestic supply chains for disruptive technologies, the IRA and CHIPS Act are driving
private investment and boosting outlooks for construction companies that could make these projects a reality.

The IRA and CHIPS Act are designed to boost U.S. competitiveness
in disruptive technologies like renewable energy, EV batteries, and
semiconductors. Since passage of the bills in August 2022, private
commitment in these areas total $577 billion.*

The U.S. gigafactory project pipeline exceeded Europe's for the first
time in May 2023.2 To put this in context, in August 2022,Cs p mn c 2 q

ngncjglc a_n_agrw u_g pmsefjw 3.

This major shift is Iarge_ly attributable to the IRA.

Private Investments Made Since August 2022
in the United States*

EV & Battery

Top States:
1. Georgia: $24B
2. Michigan: $19B
3. Tennessee: $16B

mEV & Battery

® Semiconductor

Semiconductor $577B o & Electronics
& Electronics
Top States: = Clean Power

1. Arizona: $61B
2. Texas: $52B

3. New York: $41B m Clean Energy

Manufacturing

*As of November 2023
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Cumulative Private EV & Battery Tech Investments
in the United States

IRA Passes: August 2022
About 56% of all-time cumulative EV investments have
maasppchb gl rfc /0 kmlrfaq

I1JA Passes: November 2021

2016 2017 2018 2019 2020 2021 2022 2023

Sources: Text: 1. The White House, 2023; 2. Benchmark Mineral Intelligence, 2023; 3. Ibid.; Charts: Left: The White House, 2023; Right: Environmental Defense Fund, 2023.
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Inflation Reduction Act and CHIPS Act Project Highlights

The IRA and CHIPS Act changed the equation for U.S. CleanTech and semiconductor projects, ushering in a wave of
new investment. Projects at various stages of construction are racing ahead to take advantage of the new incentives.

In Manufacturing Spending Fueled Growth in Construction Starts
response to the CHIPS Act, semiconductor giant
TSMC announced a second chip factory in Arizona, Percent Change in U.S. Construction Starts Since January 2019
upping total investments in the state to $40 billion.t -
200%
Honda
and LG Energy Solution committed $3.5 billion 150%
toward a joint venture EV battery plant in Ohio.? LG 100%
Energy Solution is also working on major factories in
Arizona and Georgia. 50% S
Korean 50%
solar company Hanwha Qcells plans to invest $2.5
- . . -100%
billion to build a cell and panel manufacturing 2 S o N @
o o o o o

complex in Georgia and increase capacity in the
region to 60,000 panels per day.?

Total

Manufacturing
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Recent Legislation Is Likely to Build More Momentum for U.S. Infrastructure

Management guidance from U.S. infrastructure companies continues to indicate that the benefits from the I1JA, IRA,
and CHIPS Act are likely to begin in earnest in late 2023 and early 2024.

Mentions of Infrastructure Bills Rising on Earnings Calls Legislation Already Boosting Manufacturing Construction
Total Mentions of Recent Legislation in Total U.S. Construction Spending
U.S. Infrastructure Development Company Filings Related to Manufacturing
900 $225B
800 $200B
700 $175B
600 $150B
IRA & CHIPS Act P d
500 $125B Clt Passe
400 IIJA Passed
$100B
300
$75B
200
$50B
100
o 5258
0
Q42021 Q12022 Q22022 Q32022 Q42022 Q12023 Q22023 Q32023 $0B
o — N o™ < Lo © N~ (e0] (o] o — N ™
m [[JA Mentions  ®IRA Mentions CHIPS Act Mentions S S S S S S S S S S S S S S
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Onshoring Trend Tied to U.S. |l ndustri al Productiono

After years of stagnation, a new era of U.S. industrial production growth is materializing, spurred by deglobalization and
historic investments. Domestic reshoring is a multi-year trend that could boost demand for infrastructure development.

U.S. spending on manufacturing construction is elevated compared
to history and has outpaced growth in other segments since the
beginning of the COVID-19 pandemic. U.S. construction spending
on manufacturing reached a record $108 billion in 2022.1

For 80 years, rapid industrial production growth defined the U.S.
economy. Starting in the early 2000s, though, the U.S. industrial
production machine began a two-decade stagnation. This dynamic
could change if deglobalization continues to gain momentum.
Cumulative Percentage Change in U.S. Construction
Spending Levels by Category Since December 2019

U.S. Industrial Production: Total Index

120
100%

100
80%

60% 80

100

40%

60
20%

Index 2017

O%%
-20% 20
O O O O O O O H dA «HA «d «d «Hd N N N N N N O M M ™
d N § & 8§ § & o o o o o o o o o8 N &N o o4 o N
O O O O O © O 6 O O © O O O OO 6 o o 6 o © o o
N N & & ] § NN NN AN S
O Q9 =5 € O B O 9 = c o v O 9 = c o B O 9 = c O
mw%::Smm%::é’mw&’-::é’mw%:: 0
o uw < o uw D < o uw < o w D < O M N~ AW OO MN~NHIL O OMOINN LW O O~ AW O MK~ 10 O M
AN N MMM S WD O ONNNKNOGDO®OD OO O O A A oA N
. . ) . o R B B B B B e B B B e B B B B B B B B B B = B = B = =D = I =)
Manufacturing == Highway and Street Healthcare == Office Education e I B B B T B B B B B B A B R B I B BN VA S VA SV SUARR U

Sources: Text: 1. The Wall Street Journal, 2023; Charts: Left: U.S. Census Bureau, 2023-Sep; Right: U.S. Census Bureau, 2023-Sep
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U.S. Charging Network Buildout Creates Opportunities for Infrastructure Companies

The United States boasts one of the largest EV charging systems in the world, but many more chargers are needed for
full-scale adoption. Progress on a national network could benefit companies that offer relevant equipment and services.

Charging deployment could boost demand for companies like Eaton
Corp or Hubbell that offer charging-aligned equipment. Construction
and engineering firms also stand to benefit. In June 2022, AECOM

The I1JA directs $7.5 billion toward public EV charging infrastructure
through the National Electric Infrastructure Formula (NEVI) Program
and the Charging and Fueling Grant Program.? Both initiatives cover

umil amlrp_ar rm cvcasrc ?plgxml ] upto80% of project costs.?
U.S. Public EV Charging U.S. Public EV Charging Ports vs. IIJA EV Charging Funding by
Infrastructure Projected Need Fiscal Year
60 160 1.2M $1.8B
50 140 11M $1.6B
$1.4B
0 120 @ 0.9
3 100 E oo $1.2B
c .
g 30 80 % $1.0B
3 s S 0.6M $0.8B
e 20 -
= 40 0.5M $0.6B
10 20 0.3M $0.4B
0 0 090 $0.2B
T EEEREEEEEEEERER ] $0.08
SRIJIIKKIRIKK|RIRIRKSR 0.0M 2022 2023 2024* 2025+ 2026*
— . . 2023* 2030** ®m Charging and Fueling Infrastructure Grant Program
EV Ports (RHS) Station Locations (LHS) *As of Q1 2023. **NREL projected need for 33 million EVs. m National Electric Vehicle Infrastructure (NEVI) Formula Program

Sources: Text: 1. AECOM, 2022; 2. Bipartisan Policy Center, 2022; 3. Ibid.; Charts: Left: Alternative Fuels Data Center, 2023; Middle: Alternative Fuels Data Center, 2023; National Renewable Energy Laboratory, 2023; Right:

Bipartisan Policy Center, 2022
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Transmission Infrastructure Is Required for Grid Modernization

The U.S. grid needs an upgrade, given the energy transition and the fact that over 70% of transmission lines are at
least 25 years old.! In coming decades, structurally high demand for grid expansion and improvement is possible.

Transmission infrastructure is key for a healthy grid that can support U.S. Grid Investments Are on an Upward Trajectory
fluctuations in electricity from renewable energy and EVs. The DOE
estimates that 47,300 GW-miles of new transmission are needed by Historical U.S. Grid Investments
2035 to meet clean technology goals, a 57% addition against 2023.2 $100B

Total Transmission Capacity in Contiguous United $90B

States Under Different Growth Scenarios 5308
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140 $708B
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< 110
" 100 P ® $40B
s
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80
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$0B
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2040
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Infrastructure, Reimagined: S -Shaped Curve of Adoption

A total overhaul of U.S. infrastructure is many years and trillions of dollars away. Compared to
the opportunity, the theme remains in the early stages of adoption.

Adoption

U.S. Infrastructure
Development

Adoption Early Adopters Early Majority Late Majority Laggards

Note: For illustrative purposes only.
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Paradigm -Shifting Technologies
Artificial Intelligence

Generative Al 6s Transformati v
Large Language Models (LLMs) mark a revolutionary change in artificial
glrcjjgeclac2q &?7G2qg" bctcjmnkclr* —q rfcw Kk B ?2G
integrable, and widely distributable. While early proof of concepts present only a

fglr md uf _r2q nmggg jc ugrf eclcp_rgtc ?2G* r
cusp of a new paradigm where consumer experiences and enterprise
applications are intelligent and interactive by design. We expect this shift to
create new markets amid a multi-trillion-dollar explosion of economic value.

CWgajc _pjw gfmu rf _r
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Al Already Outperforms Humans in Numerous Categories

?7G29g ncpdmpk | ac gsncpgmpgrw gq ctgbclr dmp r _gqiqg jgic pc
of its development for more novel tasks is accelerating. However, Artificial General Intelligence (AGI) is still years away.

Al Is Likely to Surpass Humans in All Performance Benchmarks by the End of This Decade

Al Performance on Benchmarks, Relative to Human Performance

120%
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Advancements in Transformer Models Can Propel Increased Adoption Andrew Carr

LLMs based on the attention mechanism come with high computational costs. Emerging model paradigms will focus on
improving model accuracy and increasing context sizes while keeping costs and hallucinations at a minimum.

Large Language Model Context Sizes OpenAl Internal Accuracy Evaluation by Category
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Generative Al to Deliver Another Major Technological Paradigm Shift

Technological paradigm shifts rely on the convergence of three elements: compute, data/infrastructure, and interface.
Companies that met the demand of their respective categories in previous shifts have become market winners.

Compute Layers | Compute Eras Personal Computers (PCs) Internet Mobile/Cloud Al
Compute Intel Intel, Cisco Samsung, Qualcomm, TSMC Nvidia, ARM
Data / Infrastructure / Device Hewlett-Packard (HP) Cisco, Oracle AWS, iOS, Android AWS, Azure, GCP
Interface Microsoft Google, Amazon Meta, Apple, Google, Samsung OpenAl, TBD
o 1,000,000 PC Era - 1,000,000 Internet Era o 100,000 Mobile/Cloud Era
] s} )
5 = 5 43,352%
®) @) O )
o 100,000 2 100,000 30.887% : 10,000
o
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Sources: Charts: Top: The Deload, 2023; Bottom: FactSet, n.d.
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Al 6s Rapid Advancement Could Add $16 Trtillion to

Initial growth will primarily stem from productivity gains before gradually shifting to an expansion driven by increased
consumer demand.

Generative Al Will Enhance Labor Productivity and Could Drive Higher Consumer Demand Through Improved Product Quality

t

Global GDP Increase

$18T ~60% of all Al-related
$16T GDP gains in 2030 will
come from increased
$14T consumer consumption
® vs. ~40% in 2022
8 $12T
o
(&)
£ $10T
o
)
O 3$8T
T
o0
o $6T
o
$4T
$1.7T $1.7T
$2T $0.6T
$1.8T $2.0T $2.2T
$0T

2020 2021 2022 2023* 2024* 2025* 2026* 2027* 2028* 2029* 2030*

m Labor Productivity ®mConsumer Demand
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Revamp of Al Processing Infrastructure Presents New Opportunities for Chipmakers

As data center systems transition to computational infrastructure that can handle Al-first workloads, we expect new
opportunities to emerge for disruptive chipmakers.

Al Computational Stack

Client Interfaces & Endpoints
(Font end apps, Assistants, APIs)

Middleware & Data Infrastructure
(Databases, Pipelines, Abstracted compute, APls,
Integrations, Containers, VMs, OS, and more)

Al Hardware and Servers

(Accelerators, CPUs, Interconnect, Memory, Middleware)
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The Al Chipset Market Could Be Worth More Than $200 Billion by the End of the Decade

The graphics processing unit (GPU) market is projected to exceed $247 billion by 2028, and the broader Al accelerator

market is expected to approach $162 billion.12

Al accelerators are specialized hardware components designed to perform the
complex computations required by Al and machine learning (ML) algorithms more

efficiently than general-purpose central processing units (CPUSs). In addition to GPUS,

other accelerators include field-programmable gate arrays (FPGAS), application-
specific integrated circuits (ASICs), and Tensor Processing Units (TPUS).

Nvidia currently owns a more than 70% share in datacenter acceleration, but vendors
like AMD are making strides.® AMD is moving fast to build a foothold and meet surging
Al demand, including by bringing its new MI300 accelerator chip to the market.

Al Accelerator Spending Jc _bgle Npmtgbcpqgq?2 B_r A
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$200B $162 Cecseseses 40% $45B $41.2
$180B $1‘f’9. cenrettt 35% $40B /!
. -c ,
$160B $112 . 30% & ¥ $35B /
$140B & 2 /
o $30B U4
2 $120B 25% g 3 ’
= — [0] - an =® WD n wn en wn @« - V4
c $100B 20% 3 =TT aeaee- ~
() (O] -
& $80B g £ $208 ~<’ $15.9
n $50 .ot 15% © @ / ~———o
$60B 2 g $15B R
% B -
SI0B o 820, o2 8 s108 T $6.5
- - e a» o
$ZOB ,..-" 5% $SB -——’—_¢- --__—‘____--—
$OB - O% $OB ::: ----- - an a» a» a» e an = =
2022 2023*  2024*  2025*  2026* 2027* 2028* 2029* 2030* 2018 2019 2020 2021 2022 2023*
mmmmm Al Accelerator Spending ~ seseee % of Data Center Spend * Forecast ===AMD === Nvida === Intel
* Forecast Note: NVDA figures have been standardized to match fiscal timeline of INTC and AMD
Sources: Text: 1. Precedence Research, 2023; 2 Bloomberg, 2023; 3. Visual Capitalist, 2023; Charts: Left: Precedence Research, 2023; Bloomberg, 2023; Statista, 2022; Right: FactSet, 2023
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Open-Source Models Al l ow for Robust Al | nnov aAndremCau t

The open-source community is gaining momentum with industry giants such as Meta Platforms releasing models. This
community also excels in curating small datasets that the public can use to fine-tune these models.

Closed Source

Li 161 (= Restricted Proprietary Limited
ICensing rees Access Content Collaboration

Open Source

Free A Community T Continuous
ree Access Collaboration ransparency Improvement

Alphabet Amazon Microsoft/OpenAl Meta Platforms Nvidia Stability Al Additional Contributors
Text/Language o BERT, ' AlexaTM, Titan LLM GPT;\;LT_CIJI‘E‘&GPT’ LLaMA, OPT-175B MT-NLG Claude, C;[‘ggmfmig -1, Dolly,
Code Code Whisperer Cog!g;é(é%(rx, Code LLaMA Replit, Polycoder , Code T5
Image Parti, DreamBooth , gi:LEﬁu\fv(an(;.Smti Dinov2, SPADE Stable Diffusion Midjourney , Waifu Diffusion
Speech & Music , Whisper , Jukebox Dance Diffusion WaveGAN
Video ’ NUWA-Infinity CogVideo
3D , Point -E Get3D, Motion Diffusion Model

W Proprietary H Open Source Private
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Al Implementation Benefits Cloud Infrastructure Providers and Data Solutions Suppliers

Al services will largely be distributed and consumed through the public cloud. Data management solutions and apps are
essential for enterprises looking to extract insights from the explosion of data and enhance their offerings.

Data Explosion Increases Demand for Cloud Resources Data Management Spend Expected to Grow at 18% CAGR

~ $400B ey
Better
Product More Users 3508 CAGR $346B

lobal Spending

$239B $251B
$250B 59268
$200B $191B $188B
s $164B
150B
Better More 3 $1508 $1368
Al Cloud s11051168
Usage $1008 .o sa0a 018
$64B
\ $508 I

$0B
More Data 2020 2021 2022 2023* 2024* 2025* 2026* 2027*
Data Management ®laaS
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Emerging Model Architectures Benefit from Synthetic Data

Trillions of data points go into training the best of these models. What happens when we run out of data?

Andrew Carr

How do we train the next generation of models? Synthetic data is a potential answer.

Synthetic Data: Manufactured, Not Based on Real

-World Events

Real Data vs. Synthetic Data in Al Models

Future Al

Todayods Al

Data Used for Al

Synthetic Data

Real Data

2020 2021 2022 2023 2024* 2025* 2026* 2027* 2028* 2029* 2030*
Time
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Atrtificially
generated data

- from simple

rules, statistical
modeling,
simulation, etc.

Synthetic Data Benefits

b @

Cost Savings Accuracy

Overcome the data gap and Create highly accurate,
reduce the overall expense of generative Al models by
obtaining and annotating data training with data including

needed to train Al models. rare, crucial corner cases
otherwise impossible to collect.

o o0

Privacy Scalable

Tackle privacy concerns and Generate data that scales with
reduce bias by creating varied your use case across
datasets that mirror the real manufacturing, automotive,
world. robotics, and more.



PARADIGM-SHIFTING TECHNOLOGIES: ARTIFICIAL INTELLIGENCE

History Suggests Interface Layer Will Capture Maximum Value from the Al Platform Shift

The interface layer is how consumers experience paradigm shifts. Like Microsoft did for PCs and Apple did for
smartphones, the apps that integrate generative Al models into user-facing products can accrue incredible value.

Services Providers and Platforms, Created by a New Tech Cycle, Reap Better Profits Than Chipmakers Powering the Cycle

Software & Services vs. Chipmakers Cohort Operating Profits, 2010-2022

e» «» o Chipmakers == a» e Software + Services

$160B Software + LS
Services: Meta, \\
$140B Google, Amazon, S
Salesforce, Netflix \\ $1228

2 $120B S
=
o
E $100B
@
2 $80B
(e}
2 $60B
©
g’ $44B
(@] = &= -'\a» a»
2’ $40B - -

$21B

- a» & @D &b a» e - a» a» a»
13B
$0B ¢
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Sources: FactSet, n.d.
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Multimodal LLMs Can Bring Al Closer to Widespread Consumer Application

Editability and flexibility are keys to advancing LLMs. Multimodal LLMs, which combine text with other data, like images,

videos, or animation, can address the limitations of text-only models and unlock new applications and uses.

Generative Al Capabilities by Different Modalities
e=sPre 2020 e===2023 2030

Text

Gaming / 3D Code

Video Image
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Leading Al Players Race Towards Multi -Modal LLMs

Google Gemini

Emmejc2q glfmsgc ?2G epmsn* BccnKgl b*
multimodal LLM that enables users to generate content based on various

inputs, write software code, summarize content, as well as draft emails and
song lyrics.

As the impact of Al broadens and new use cases emerge, large data-rich tech
players, like Google, intend on being the engine of creativity while creating
new business models by supplying multi-modal systems.

OpenAl GPT-Vision and Gobi

OpenAl is developing a new multi-modal Al model called Gobi, which will learn
dpmk r fc a mkbasedsystergandihidgrate multi-modal capabilities.

Open Al has also recently launched GPT-Vision, a multimodal feature that
equips GPT-4 with image comprehension abilities, broadening the range of
applications it offers its users.

This enhancement enables new image-based applications for GPT-4, such as
generating text that matches images.

Andrew Carr

ugj



New Al-Embedded SaaS Applications Will Continue to Emerge Through the Decade

Vertical automation is the future. SaaS providers are in a unique position to leverage data assets at their disposal to
train foundational models and bring them to market to automate industry-specific systems.

Software Moving from Custom -Built to Verticalized Intelligence _—_

Auto-generates sales, marketing, content, targeting,

Salesforce Einstein GPT . o
messaging, and personalization across channels.

Vertical Industry Vertical Automation

Custom Applications
Software (current) (future)

(legacy)

Generates images, fill, text effects, and recolor from
A I\ Adobe Firefly text prompts. Can also create content and edit video

! with text prompts.

Access to unique, function-

specific, local data assets Meta Al Sandbox Tools that enable businesses to create Al-based
adds and better predict performance.
Vertical Software Market Spend Generates tasks, word-processing documents,
$450B $402B Microsoft 365 Copilot presentations, spreadsheets, emails, and Microsoft
it > office updates via text prompts.
$4008 ! 13% CAGR
$350B ! Generates drafts, replies, and proofs in Gmail and
= $300B : Google Workspace Bard Google Docs; images, audio and video in Slides;
% $250B i and notes/audio in Meet.
c
© $200B : . . Generates drafts, outlines, lists, and captions from
o ) ’ ’
9 $1508 $123B Canva Magic Write text prompts.
$100B .
Conversation bot that automates all customer
$508 HubSpot ChatSpot relationship managment tasks.
$0B
2022 2032* Generates writing and revisions relevant to tone,
* Forecast Grammarly GrammarlyGo clarity, length, and tasks via text prompts across

various forums.

Sources: Charts: Left: Future Market Insights Inc., 2022; Right: Quesenberry, 2023
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Al to Emerge as a Co -Pilot to Human Intelligence

?7G 9gq _jpc_bw bp_k_rga_jjw glapc_qgle il mujcbec umpicpaq?
and training costs are expected to decline, promoting even greater adoption and productivity.

Cost of Training a GPT -3 Level LLM Declined by About 90% from 2020 -2022, Which Could Reignite Productivity Growth

Training Costs and Productivity Gains, 2020-2030

$5M 2.0%

2 $4,600,000
S We estimate-Al =
2 based work 5
£ $4M _ 1.5% &
s automation to enable 1.5%
5 incremental labor e £
Q productivity growth of 1106 eesestt =
g %M 0.1-0.6% annually e :
8 over the decade. et 1.0% >
NG e 3
5 $2M 0.7% _ .uee® g
> 0o’ °
QNG et e
2N et a
& 0.4% _ eeese"" 05% 5
o $IMo N e ®
© $450,000 S
$50,000 )
$6,500 $500 $75 )

$0M 0.0%
2020 2022 2024* 2026* 2028* 2030*
Training Cost eeeeee U.S. Labor Productivity Incremental Growth, YoY %
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Generative Al -Based Technology Could Account for $1.3 Trillion in Spending By 2032 1

Generative Al growth will be largely driven by training infrastructure in the near term before gradually shifting to
specialized software and services over the longer term.

Gen Al to Comprise ~10% of Tech Spending by 2030

Hardware $37,973  $223,615 $641,737 33%
Generative Al Revenue Forecast, 2020-2032 Devices (Inference) $4.128  $82,965  $168,233 45%
$1,400B 14% Computer Vision Al Products $1,032 $22,124 $60,564 50%
1,304B
Conversational Al Products $3,096 $60,841 $107,669 43%
$1,200B 12%
° Data Center/Infrastructure (Training) $33,845  $140,650 $473,505 30%
]
$1,000B 10% (%— Al Server + Storage $31,588 $82,735 $226,459 22%
897B : :
q; ? Generative Al Infrastructure as a Service $2,256 $57,915 $247,046 60%
o B % o
3 %800 8% § Software $1,493  $58,826  $279,899 69%
()
> [} . : )
¢ $600B $5 488 6% > Specialized Generative Al Assistants $447 $20,864 $89,035 70%
% Coding, DevOps, and Gen Al Workflows $213 $12,617 $50,430 73%
$4008 . 4% % Gen Al Workload Infrastructure Software $439 $13,468 $71,465 66%
=X Gen Al Drug Discovery Software $14 $4,042 $28,343 113%
$200B $137B 2%
veesseesc®”’ Gen Al Based Cybersecurity Spending $9 $3,165 $13,946 109%
14B $40B
gop  ~SL4B.  we— 0% Gen Al Education Spending $370 $4,669 $26,500 53%
2020 2022 2024* 2026* 2028* 2030* 2032*
) ) Other Software Spending $368 $116,904 $381,915 100%
mmmmm Generative Al Revenue seesee Generative Al as a % of Total Technology Spend
* Forecast Total $39,834  $399,345  $1,303,551 42%
* Forecast
Notes: CAGR = 2022-2032E; Other Software Spending includes Gen Al Gaming spend, Gen Al Ad spend,
Sources: Text: 1. Bloomberg, 2023; Charts: Bloomberg, 2023 Gen Al IT spend, Gen Al Business Service spend.
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Artificial Intelligence: S -Shaped Curve of Adoption

Generative Al generated revenues of roughly $40 billion in 2022. That figure is expected to top $1.3 trillion by 2032,
representing a 40%+ compound annual growth rate (CAGR).?

Artificial Intelligence

Adoption

Adoption Early Adopters Early Majority Late Majority Laggards

Note: For illustrative purposes only.
Sources: Text: 1 Bloomberg, 2023
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Paradigm -Shifting Technologies
Robotics

The Rise of Smart Machines

Industrial robotic installations are at record highs and we anticipate that robots
in the service industry, particularly those used in delivery and healthcare, will
continue to expand their market share due to advancements in technologies
like generative artificial intelligence (Al). Concurrently, the reshoring trend in
manufacturing and industrial operations necessitates substantial investments in
infrastructure and technology. Robotics systems will be instrumental in these
transitions, being poised to enhance quality, lower costs, and enable
businesses to maintain global competitiveness.
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Reshoring of Manufacturing Is Not Possible Without Adoption of Automation

As automation becomes more widely available, offshoring manufacturing operations overseas may no longer be more
affordable. Automation will play a key role in allowing U.S. businesses to stay competitive on the global stage.

Top Five Markets with the Highest Robot Densities in 2022: South Korea, Singapore, Japan, Germany, and the United States

Robots per 10,000 Employees in Manufacturing
© 2021 ©2022 ®2023*

1,200
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Tesla Case Study: Robotic -Heavy Auto Manufacturers Outperform Traditional OEMs in Efficiency

By strategically investing in robotics and Al over human capital, manufacturers can achieve significant productivity
e gl q, Rcq) 29 gknjckclr _r gml md rfcqgc rcafl mj megcqg cl

Tesl ads Fremont

: CA Factory Tesl ab6bs Labor Hours Drop

Average Weekly Output by Year and Factory Tesla Fremont

e——Tesla, CA e==Toyota, TX Honda, OH  em===GM, TX Ford, Ml e OQUIPUL =] abor Hours
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~ 15,000 12,000
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; 10,000 / N
—— ee—
2 5,000 7( ———
@
© 0
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0.28
e Output =] abor Hours
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3 . i . ><
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Lower Costs and Higher Precision Drive Adoption of Robotic Systems Across Industries

As industrial robots become more affordable and technologically sophisticated, their adoption will increase across

various industries, especially as companies look for ways to improve efficiency and productivity.

Manufacturing Wages vs. Average Cost of Industrial Robots

$45
$40 $68,659
$35
$30

$25

$20

Wages per Hour

$15

$10

$5

$0
2005 2010

* Forecast = $ \Wages per Hour

Sources: U.S. Bureau of Labor Statistics, 2023; Munich Personal RePEc Archive, 2021
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Novel Patents and Innovations Generating Cross  -Industry Adoption

Robotics and Al innovation is being prioritized across diversified key segments spanning e-commerce, healthcare, and
agriculture, further evidenced by patent activity.!

Amazon Rapidly Increased Production of the Robots It Uses in Its Warehouses

Amazon's Total Mobile Robots Field Testing

800

200 :750’000 Proteus & Cardinal
. i Amazon is testing the joint operation of its Proteus and Cardinal robotics systems. The
g 500 i Cardinal system loads packages bound for the same zip code into designated carts.
< i Proteus robots then bring the carts to delivery trucks, smoothly navigating the outbound
3 ' dock area while working alongside human staff.
E 500 Data to
% October 2023 Sparrow
S 400 Sparrow selects and categorizes numerous customer orders, effectively testing its
% ability to manage highly repetitive tasks. Recent progress in computer vision, machine
5 300 learning, and Al facilitates achievements that were not possible just a short time ago.
o)
é’ 200 Containerized Storage

?k_xml2qg Il cu Amlr _glcpgxch Qr mp_ec Qwqr cku__g
100 employee safety and efficiency. It determines the right container, its location, and i
guides its retrieval and pick-up by employees.
10,000 O]
0 ———
2013 2015 2017 2019 2021 2023
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Service Industry Robotics Positioned to Receive a Boost from Generative Al

Al can revolutionize the robotics industry through personalization, with generative Al being key. Synthetic scenarios can
facilitate reinforcement learning in simulations, allowing robots to acquire novel behaviors.

Progress in Al, Advancements in Systems Engineering, and High Labor Costs Are Boosting the Service Robotics Market

$35B . . .
Market Size of Service Robots Deployed Worldwide
$308 i on EXAMPLES
ABB
$25B $4.2B ?2@@ g Pm  mrga Grck
uses generative Al to place items in a
GE) $3.7B bin without human oversight. It can
5 $20B ' pick up to 1,400 items per hour.!
S
o $3.2B Nadine
8 $15B Humanoid social robot Nadine, which
« $1.4B was upgraded with Al model GPT-3, is
$2.6B : one example of a future potential
$10B caretaker for the elderly.
$1.3B e
' Intuitive Surgical
$5B $3.58 Intuitive's AI/ML analysis on da Vinci
$5.8B systems enables surgeons to enhance
$4.2B ! their robotic expertise by learning from
$0B complex cases.
2018 2019 2020 2021 2022

m Medical mDomestic Tasks Logistics  mAgriculture Entertainment and Leisure Others
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PARADIGM-SHIFTING TECHNOLOGIES: ROBOTICS

Over 50 projects totaling $210 billion in semiconductor manufacturing investment commitments have been announced
across 20 states since May 2020.1

R&D Spending from U.S. Semiconductor Companies Remains High, Irrespective of Fluctuations in Sales Trends

U.S. Semiconductor Industry R&D Expenditures

2020
$60B Demand exceeds supply due to ;
production blips caused by the 0 $
COVID-19 pandemic, causing a w w
worldwide global chip shortage ' '

$50B and prompting government
: act‘ion.4 ;
- $40B ; : : o
% ‘ Authorization of CHIPS Act ‘
(%- 2018 ensures investments in '
a $30B DoD partners with industry, domestic semiconductor ;
o3 academia on $1.5+ billion manufacturing.and research. 2622
o o :
e '"'“ﬁ?"’tesf i | CHIPS Act of 2022 allocates $53
$20B anpy e og|es}. \ billion towards American
! ! semiconductor research.5
2019
Semiconductor market facesits ~ Micron, Texas Instruments, and
$108B largest YoY decline since 2001, Intel announce plans to invest
U.S. R&D investments still trend billions to build U.S.
up.2 , semiconduyctor facilities.®
$0B ‘
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 AONES) 2016 2017 2018 2019 2020 2021 2022
Sources: Text: 1. Semiconductor Industry Association, 2023; 2. Semiconductor Industry Association, 2021; 3. Electronic Specifier* 0. / 79 2, Qckgaml bsar mp Gl bsgrpw ?2ggmag_r gml *

Hardware, 2022; Chart: Semiconductor Industry Association, 2023
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Automation and Digitization of Operational Technology on Track to Boost IoT Adoption

In the rapidly evolving landscape of technology and connectivity, the proliferation of Internet of Things (IoT) devices is
poised to reach unprecedented heights.

Global 10T Devices Are Expected to Top 15.7 Billion in 2023 and More Than Double from There by 2028

Global Connected Device Mix and 10T Installed Base
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3 30B
'S 80%
& g
T 70% 258 %
5 60% 93
= 208 3
o
O 50% m?
o =
o 40% - 158 'S
g g
< o
@ 30% 10B +
@ 10.8B
o 20% 8.9B
e 7.2B 5B
10% _ :
0% 0B
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023* 2024* 2025* 2026* 2027* 2028*
Fixed phones = |Vobile phones PC/Laptop/Tablet mmmm Short-Range loT mmmm \\/ide-Area 10T Total IoT Devices
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Autonomous Vehicles (AVs) Are Expanding Their Commercial Footprints

While AVs are not available for purchase yet, driverless commercial vehicles are operational. Robo-taxis are witnessing
a phased, geo-fenced launch nationwide, while major investments continue to fund autonomous trucking.

Robo -Taxi Offerings Already Hitting the Road Fully Driverless Truck Deliveries on the Way

Fully
. L E Wher I
Driverless Where is it i xpecte(_j | e_ebCou d
Offering Available? - _— =y Company Commercia it be
Release* ’ Launch* Available?
Metro Phoenix, San :
Emmej c? . L Kodiak Texas, Oklahoma, and
‘ ’ Waymo! “October 2020 Franci::]sig\, 223 eréLrgthi)rI]ng up e Robotics® 2024 other Southern States
Silicon Valley, Shenzhen, 3
Q U I'O\;_ AutoX? January 2021 Shanghai, Guangzhou, and ,*Iurorc\ Aurora® 2024 Texas
Beijing
@_gbs?2q ? | o Beijing, Wuhan Chonggqing, : . . .
Qm"o Go3 "May 2021 Shanghai, and Shenzhen slmple TuSimple 2025 Arizona

San Francisco, Austin,
CruISC EK=®q Ap s Nogember 2021 Phoenix, and Houston
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Autonomous Trucks: Plug -and-Play Technology to Accelerate Adoption Don Burnette

AVs use advanced sensor technologies such as LIDAR, radar, and cameras, along with powerful computing systems
bpgt cl "w ?G, SensutPgds p é¢mj jaccqgrrpsai g kgppmpg ugrf  amkn _

Kodi akds Trucks Use

as well as Four Radar and LiDAR Units

Cameras: Antennas
1. Cost-effective and widely available.
2. High-resolution imaging for detailed
visual perception.
3. Efficient in identifying and
interpreting traffic signs, signals,
and road markings. .

) ) ) ) Ay i
LiDAR (Light Detection and Ranging): ! Mirror-replacing SensorPods '

(
1
1
1
1. Precise 3D mapping and spatial >—i
i
1

awareness. Compute & Network ;‘
2. Effective in low-light conditions and % 4 HMI & Steering
at night. \
3. Accurate depth perception and '
object recognition.
o Power

Radar: - Air & Braking
1. Excellent in detecting the speed

and distance of objects.

2. Works well in adverse weather
conditions.

3. Robust in identifying and tracking
moving objects.

- —

Safety Compute
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Aut onomous Trucksd6 Mar ket Opportunity Don Burnette

The global economy relies on trucks. For example, in the United States, trucks accounts for 4% of GDP.1 In addition,
AVs have the potential to increase truck utilization, revenue, and margins, while effectively addressing driver shortages.

Global Trucking Total Addressable Market Truckload Carrier's Revenue and Expenses per Mile
$2.00
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$1.60 expenses
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$1.00 $0.17) NN ____
$0.80
Trillion oo
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Robotics: S -Shaped Curve of Adoption

The global robotics market is expected to expand to about $250 billion by 2030, a 22.8%
compound annual growth rate (CAGR).?!

Artificial Intelligence

Robotics

Adoption

Internet of
Things
Autonomous Vehicles

Adoption Early Adopters Early Majority Late Majority Laggards

Note: For illustrative purposes only.
Sources: Text: 1.Market Research Future, 2023
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An Electric Future

— ==
Earthodos Evol uti on N

Greener Transportation & Battery Tech Innovations
Cjcarpga tcfgajcg &CTqg' _pc rfc umpjb2aqg Kk c djd c cC r mmi (m _af
emissions from the road. Fortunately, a paradigm shift in the automotive 5
industry is already underway as legislators, automakers, and consumers align 1
toward this shift to electrified mobility options. The continued adoption of EVs ﬂuhu
also presents important ramifications for supply chains, from materials sourcing =I_/_|—

to battery recycling.
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The Electric Vehicle (EV) Revolution Is Reaching an Inflection Point

Factors such as accommodative government policy, technological improvement, traditional automaker commitments,
and increasing buy-in from consumers are combining to support rapidly increasing rates of adoption for EVs.

A true turning point for the EV industry Starting from a base of about 10 million Market share for EVs in light-duty vehicle
came in 2021 when global sales doubled units in 2022, global EV sales could grow at segment could grow from 13% in 2022 to
year over year. Global EV sales increased a CAGR of 15.5% to approach 70 million more than 60% in 2035.3 EV sales could
another 58% between 2021 and 2022.1 units by 2035.2 cross the 50% threshold as soon as 2032.4
Global EV Sales Global EV Sales Forecast Market Penetration by Vehicle Type
14M 70M 100%
12M 60M 80%
$ 10M 2 50M
£ % 60%
2 8M > 40M
o o
£ oM & 30m 0%
= 5
4M Z 20M 20%
2M 10M 0%
.. I N - -
oM oM LT 8 8§ 8§ &8 &8 &8 & 88 8 8 8 8
2 S = N & Sh s hobikboasgodahin T T
8 2 2 2 Q A 2898898898988 8388888283 m |ICE Vehicle Share of Sales ®mEV Share of Sales (BEV & PHEV)
N N AN AN NN NN NN N N N N N N
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EARTH'S EVOLUTION: AN ELECTRIC FUTURE

Fleet Electrification Is a Global Trend

Adoption of electric vehicles has sharply increased across all classes in recent years. Despite an uncertain macro
backdrop and contraction in the broader automobile industry, EV penetration is expected to increase in 2023.

Region 2023* 2024* 2030* Sales Penetration Rate

O) 2 (O) »

88%

. EV (BEV & PHEV)

ICE

United States &
Canada

More than 60% of vehicles

(N> (Y nsumeascn
2030.1

£ .

: (S >

*Forecast.
Notes: Internal Combustion Engine Vehicle (ICE). Data includes BEVs, PHEVs, and all classes of EVs.
Sources: Text: 1.Rho Motion, 2023; Charts: Rho Motion, 2023
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The Transition to EVs Could Magnify Demand for Disruptive Materials

An EV requires six times more disruptive materials than a traditional ICE vehicle.! As a result, EVs are expected to
become a significant driver of demand for several minerals, including graphite and lithium.

EVs Require More Minerals Than Conventional Cars 2 Mineral Demand from EVs Could Be 4x Higher by 2030 3

Mineral Use in EVs vs. Traditional ICE Vehicles Mineral Demand from EVs

14,000
12,000 S
Conventional Car
- - O M m
.
8,000
6,000 B
Electric Car
4,000
2,000
0 30 60 90 120 150 180 210 | -
kg/vehicle o e
2022 2025* 2030* 2035* 2040* 2045* 2050*
m Copper mLithium mNickel mManganese m Cobalt = Graphite mZinc mRare Earth Elements m Others E Copper mNickel mGraphite mLithium ®=Cobalt = Manganese B Neodymium ®Dysprosium
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Lithium -lon Batteries Will Power the EV Revolution

Lithium-ion chemistries vary widely, and battery makers continue to experiment with different combinations. Lithium is a
shared input across the two most common cathode architectures, lithium iron phosphate (LFP) and nickel-based.

NCM811

LFPs and Nickel -Based Cathodes Dominate the EV Market Nickel -Based (NCMs & NCAs)

_ Nickel-based batteries support
Cathode Chemistry Market Share higher range and acceleration at
100% a premium. Various iterations of _ M Lithium
90% - nickel, cobalt, manganese *:% B cobar
B00. S (NCM) batteries are on the 2
’ o market, with NCM811 being the ~ © W o
70% o) most advanced.
Q Manganese
60% s
50% = LEP Phosphorus
Jov ~ Iron -Based Phosphates (LFPs) B Graohice
0% IS LFPs are a class of legacy . _
E’U battery tech that has reclaimed g B Nickel
20% & market share in recent years due B [] oxygen
10% o to lower costs and longer

0% lifespans. Charging station
2018 2019 2020 2021 2022 2023 2024 buildout has made lower-range
tech more viable.

ELFP ®mNCM811 =mNCM622 mNCM523 NCA NCM712 NCM111 =LMO
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Sodium -lon Could Have a Niche Role in Future Battery Mixes
Sodium-ion (Na-ion) batteries grabbed headlines in 2023 as a potential low-cost substitute to lithium-ion. The chemistry

can help electrify various segments, but likely as a niche complement to lithium-based architectures.
Na-ion could eventually result in substantial cost savings, but

Forecasts place Na-ion manufacturing capacity at around 150
gigawatt-hours by the end of 2030.1 In contrast, global lithium-ion

production is expected to pass 1 terawatt-hours in 2023, more than

it sacrifices energy density. Energy density, which determines the
range and power available to an EV, is likely to limit Na-ion adoption

for energy storage, electric equipment, and lower-end EVs.

Approximate Maximum Gravimetric Energy Density
Across Battery Types

six times the entire Na-ion pipeline through the end of 2030.2
2040 Cathode Market Share Forecast
450
400
mLFP 350
o 300
m Nickel-Based =
= 250
C O
B Sodium-lon 200
150 -
k
100
2023 2025*
* Forecast =@=—=|FP =@=NCM =8=Sodium-lon
Benchmark Mineral Intelligence, 2023-Feb; Charts: Left: Rho Motion, 2023-Sep; Right: Electrive, 2022; InsideEVs. 2022; Rho Motion, 2023-Jun
CHARTING DISRUPTION 2024

Sources: Text: 1. Benchmark Mineral Intelligence, 2023-May; 2.
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Lithium Is Key to Current and Next -Generation Battery Tech

The race is on to develop solid-state battery technology, the often-heralded next generation of EV battery technology.
Nearly every solid-state prototype leverages legacy cathode technology and expands usage of lithium to the anode.

Solid-state battery tech could bring more range and faster charging QuantumsScape is developing a battery that may support a 400-mile

at a lower cost. Broad commercialization is likely years away, range and 15-minute charge.!Rf ¢ b c gagosldlessy g wf cpc
although several key developers are already working on semi-solid- lithium deposits during charging. Other solid-state designs have

state prototypes (see table). permanent anodes, often a blend of lithium metal and graphite.
QuantumScape NCM, LFP Lithium, Copper OB Charging

prototypes by 2025

- Commercial
Samsung SDI NCM, NCA Lithium, Steel production by 2027
Lithium Metal Anode
_ . In production as of
Ganfeng NCM, LFP, LCO Lithium, Graphite May 2023
. . o®
SES NCM Lithium, Copper Expected in vehicles e = Lithium lon
by 2025 .
Nickel -based or
. Lithium, Silicon, Expected in vehicles LFP Cathode
Solid Power NCM Copper by 2028
ithi ili i Cathode Electrical Contact
ProLogium NCM811 Lithium, Silicon, Commercial athode Electrical Contac

Graphite, Copper production by 2026
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Elevated Lithium Pricing Could Be Here to Stay

The inelastic nature of lithium supply combined with growth in EV demand supports structurally high lithium prices.
Even as more mining capacity comes online, we expect lithium pricing to remain elevated.

Tight Lithium Markets Are Likely to Persist Through the End of the Decade, Potentially Supporting Elevated Pricing

Global Battery Grade Lithium Supply Balance Projection

3.5M
3.0M
2.5M

2.0M
1.5M
1.0M
=
I e

0.0M
-0.5M
-1.0M

Tons Lithium Carbonate Equivalent

2023*
2024*
2025*
2026*
2027*
2028*
2029*
2030*

m Battery Grade Supply Battery Grade Demand  m Net Supply

Approximate Production Ramp Timelines for Components of the Lithium Supply Chain

e, IR Chemical Processing: === Battery Assembly:
/3._ MG SE2s HerlE & 3@®b Years iﬂi 2@®@B Years
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Lithium Production Does Not Align with Resource Distribution

Lithium is an abundant resource found all over the world. However, lithium production is concentrated in only a handful
of countries. This concentration is part of the challenge and opportunity in bringing lithium to market.

Australia and Chile Lead in Lithium Production Whil

Lithium Production by Country Hard rock and brine are the two main Identified Lithium Resources
types of lithium deposits. Hard rock

deposits can be found in Australia and
Canada and are extracted in a process

_ . .. .. m Bolivia
m Australia akin to traditional mining.
= Chile m Argentina
Brine deposits are metallic solutions
China rf r _pc kmgr _ " slb_|r 1 rfc «J Kk United States
Rpg |l ejc- md ?peclrgl _* @mjgtg_*
m Argentina Chile. Brine deposits are pumped to the 7% m Chile
Brazi surface where evaporation gradually 98 MT
yields a lithium concentrate. ® Australia
Zimbabwe
m Portugal Lithium brine resource viability varies. china
Bolivia has the largest reserves, but Oother

m Canada also lower evaporation rates and more
rainfall than Chile. Regulations also
determine if a resource is developed.
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Circular Battery Economics Could Secure Supplies for Key Materials

Limited EV battery recycling capacity exists today, but this is set to change in the coming decades as vehicles start to
age out of use. Recycling efforts are likely to help bridge the gap between raw material supply and battery demand.

Spent EV Battery Capacity Is Likely to Grow Substantially Recycling Could Help Supply Key Battery Inputs

Global End-of-Life EV Battery Yearly Capacity Additions Share of Global Supply from Recycling
40%
3,000
35%
2,500
30%
2,000 25%
§ 1,500 20%
)
15%
1,000
10%
500
5%
.7
0 0% o
2023* 2030* 2035* 2040* 2045* 2050* 2023* 2025* 2030* 2035* 2040*
m Available for Reuse m Available for Recycling =@=—/_ithium ==@==Nickel Cobalt
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Batteries Contain Recoverable Value Mi ke OO6KTr

EV batteries contain valuable metals such as lithium and nickel. Elevated lithium prices in recent years improved the
value proposition for battery recycling and could contribute to industry growth alongside EV adoption.

Nearly Half the Weight of a Battery Pack Is Valuable Material Lithium and Nickel Represent the Majority of Recoverable Value

Average 100 KWh Battery Pack Weight Breakdown Average 100 KWh Battery Pack Value Breakdown

Other m Lithium

m Nickel Nickel
m Nicke

53% _
m Graphite

m Graphite
H Lithium

Cobalt
m Copper

Cobalt = Copper
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Processes Exist to Recycle EV Batteries

Mi ke OOKT

Better recycling economics and greater spent battery volumes are drawing automakers, battery producers, and startups

to the space. Several techniques are already in use and we expect major innovation as capacity expands.

Hydro -to-Cathode (Ascend Elements)

Shredding Leaching Impurity Removal + Cathode Battery
Precursor Synthesis Production Manufacturing

Shredding Leaching Impurity Cobalt, Nickel, and Lithium Precursor
Removal Extraction Synthesis

Pyrometallurgy

Mixed Alloy Leaching Impurity

Disassembly Smelting
and Slag Removal

GI.OBAIL XA

by Mirae Asset

Cobalt, Nickel, and Lithium
Extraction

?gacl b CjHgdkoetd-Cathdde technology improves upon
traditional hydrometallurgy techniques and aims to produce a
customizable cathode input. This technology contrasts with
traditional recycling techniques that produce usable metal content

by refining black mass.

Hydrometallurgy uses
aqueous solutions and
pyrometallurgy uses high
temperatures to extract metals
from batteries.

Cathode Battery
Production Manufacturing

27 28 3 . 71 o
Co N[ Li =
55.933 58.693 6.941 A

Precursor Cathode Battery
Synthesis Production Manufacturing




Direct Lithium Extraction Could Usher in a New Era of Lithium Mining

Direct lithium extraction (DLE) pulls lithium directly from metallic brines without the need for evaporation. If developed at
scale, this technology could provide a host of environmental and operational benefits.

Potential DLE Benefits DLE Could Enable Projects with Lower Lithium Concentrations

Average Lithium Concentrations in Existing Brine Resources

Full DLE systems could dramatically vs. Proposed DLE Projects

reduce land, energy, and water use. Current evaporation techniques use

as much as 200 cubic meters of water to produce 1 tonne of lithium 2,000
: | : : L :
' concentrations of 200®1,400 mg/L,
1,400 although higher concentrations are
? " pglc pcgmspac?qg %@ _° rw ggqg possible in the most favorable South
partially dictated by the lithium concentration, which naturally varies by 2 1,000 American deposits.
region. DLE pilot projects achieved lithium yields of 70@90%, and as high 800
as 99%, compared to a typical recovery rate of 50% for traditional 600
evaporation projects.34 400 .
200
Currently, an evaporation pond ’ Salar de Salar de Olaroz, Salar de Uyuni, Vulcan Energy Standard E3 Metals Corp,
normally takes 18®24 months to produce commercial products, Atacama, Chile Argentina Bolivia Resources, Lithium, United Canada
depending on weather conditions.® Pilot tests of DLE condensed this Vnited States sates
m Existing Brine Resource Proposed DLE Project and Company

process into a matter of days.
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EVs Produce Fewer Lifetime Emissions Than Gasoline -Powered Vehicles

Even with higher mineral demand, EVs can produce fewer lifetime greenhouse gas emissions than comparable ICE
vehicles.! Cleaner power grids as well as improved production and recycling methods could yield further emissions cuts.

Manufacturing an EV often produces more carbon emissions than a similarly- Considering emissions produced during manufacturing and while in use, the
sized ICE vehicle due to energy-intensive raw materials and manufacturing Hyundai Kona Electric is estimated to break even with the most efficient Kona
processes.? However, EVs produce significantly lower average annual GAC kmbcj) _r _pmslb 0.*3.. kgjcg* ctcl
emissions, even on fossil fuel-dominant energy grids like the United States.3 100,000 miles, the EV produces an estimated 41% fewer lifetime emissions.
Average U.S. Annual Emissions per Vehicle Estimated Total Emissions for 2023 Hyundai Kona, ICE vs. EV Models
14,000 40
12,000 35
5 30
%;é 10,000 &
s 5 % _
1 8,000 o 20
3 g
2 6,000 € 15
0 S
k=] 10
S 4,000
2 5
2,000 0
O O O O O O O O O O O O O O O O O O O O o o o o o
0 888888888888888838838338388388838
Battery Electric Vehicle Plug-in Hybrid Gasoline TP o350 QRJH5ITLIBHB83IRTIBIIIG

Total Miles Driven Over Life of Vehicle
2023 Hyundai Kona Electric — 2023 Hyundai Kona FWD (ICE Model)

H Electric Emissions  ® Gasoline Emissions
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An Electric Future: S -Shaped Curve of Adoption

EVs are the primary pathway for decarbonizing the mobility segment. EVs are forecast to
account for 43% of global vehicle sales by 2030, up from 16% in 2023.1

Adoption

Electric Vehicles

Adoption Early Adopters Early Majority Late Majority Laggards

Note: For illustrative purposes only.
Source: Text: 1. Rho Motion, September 2023.
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CleanTech & Beyond

The Push for Net Zero Emissions

The average temperature of the Earth is rising, resulting in a range of negative
environmental and societal impacts. While there is still time to limit the effects of
climate change, it requires rapid, deep, and sustained greenhouse gas
emissions reductions. Fortunately, technology-driven solutions already exist that
can push the world closer towards net zero emissions, including renewable
energy, energy storage, low-carbon hydrogen, carbon capture utilization and
storage, as well as plant-based meat.
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Earthoés Gl obal Surface Temper at KrDee ttHlHumanlActicites 4 sed Mo

The rapid rise in human-n pmbsacb epcclfmsqc e g ckgqggmlg gg a_sqggl e s
Since 1970, the global surface temperature has increased at a faster rate than any other 50-year period in 2000+ years.?

Atmospheric CO, Concentration

+50%

' 1850-2022
o 450 | | . . .
S ! ! increase in the atmospheric
= = 400 CO, concentration from the
S 3 350 5 ; 1750@1800 average to 2022.
e 300 Concentrations increased from
& | an average of 279ppm to
250 ! ! nearly 419ppm.34
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Year

Annual Temperature Change Relative to 1950@1981 Mean
14 1.1°C
1.2 .

o.é increase in global surface
0.6 temperature from the pre-
204 “ I“ “ ““ “ “ industrial period of 185081900

0 to 2010@2020. Only +/-0.1°C
ol Il II I Il IlI I | could be from natural drivers
06 like solar activity.®
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Year

Sources: Text: 1. Intergovernmental Panel on Climate Change (IPCC), 2023; 2. Carbon Brief, 2023; 3. Etheridge, et al, 1998; 4. National Oceanic and Atmospheric Association (NOAA), n.d.; 5. IPCC, March 2023; Charts: Top:
Etheridge, et al, 1998; NOAA, n.d.; Bottom: Berkley Earth, n.d.
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Current Levels of Warming Already Having Negative Effects

Notable shifts in the physical environment are evident at current levels of temperature change. 2023 is on track to be
the warmest year ever recorded as the effects of a strong El Nifio event are being compounded by climate change.?!

Record-breaking sea surface temperatures (SST) have been recorded around the In 2023, Antarctic sea ice reached its lowest levels since official records began
world in 2023. In July, the Mediterranean Sea hit a record 28.7°C and the North over 40 years ago.3 In July, sea ice extent represented a nearly six-sigma event,
Atlanticwas atarecord24.9°C, U _rcpq mdd Dj mpgb 2 g a m] whichequates toaonce-in-7.5-million-yearevent*Egt cl rfc ?parga?
38.3°C.2 state, scientists believe that human-induced climate change is the cause.®
Daily Average Sea Surface Temperature Between 60°N & 60°S, Daily Standard Deviation for Antarctic Sea Ice Extent, 1989&2023
1989@2023 (Compared to 1991@2020 Mean)
4
215
2 3
S,
kS
21 =
20
el
205 = =
O > -"gu -1
° i 8 -2
20 B3 5 -3
o
5 -4
19.5 2 5
>
Z -6
19 -
1 3161 91 121 181 181 211 241 271 301 331 361 1 31 61 91 121 151 181 211 241 271 301 331 361

Day of the Year Day of the Year

Sources: Text: 1. Carbon Brief, 2023; 2. Phys.org, 2023-Jul; 3. National Aeronautics and Space Administration (NASA) Earth Observatory, 2023; 4. Phys.org. 2023-Aug; 5. Ibid.; Charts: Left: Climate Reanalyzer, n.d.; NOAA,
n.d.; Right: Vishop. n.d.
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Concerns About Climate Change Rise with More Extreme Weather Events

Climate change is affecting the strength and likelihood of extreme weather events, including drought conditions in the
Western United States and extreme heat events globally ® impacting levels of concern over climate change.

Climate change has been linked to magnifying
the intensity and/or likelihood of many recent
extreme weather events throughout the
world.!

A Western Mediterranean heat wave in April 2023:
Occurrence at least 100x more likely due to climate
change.?

AArgentinads record heat

In the United States, 81% of respondents to a
recent Global X ETFs survey are concerned
about climate change, with the Northeast and
West regions showing the highest levels.®

Q: How concerned are you about climate change?

52%
| am very. concerned 49%
wave I n De 38% IR

35%

Occurrence at least 60x more likely due to climate 1%
3 c
change. 2 lamconcerned
<
Awest Africaés severe rainfaall and 022
Occurrence at least 80x more likely due to climate ha %‘;//0
Y— 0 aa
change.? 5 G bmla DA% m Northeast
X 9% m South

A Northern Hemisphere droughts in 2022 (United

States, Europe, China): Occurrence at least 20x more

likely due to climate change.®

7% B Midwest

0,
| am not concerned 18% m \West

15%
10%

0% 20% 40% 60%

Note: Number of respondents = 1,065.

Among those concerned about climate
change, recent extreme weather events played
a significant role in increased levels of
concern.

Q: How has your level of concern been impacted by
new extreme weather events?

39%

A}

Very significantly 36%
22%
a8
2z Significantly
c
[}
@
& 7%
x N 11%
5 G bml 129 e m Northeast
S 10%
m South
5% .
Not siani I 7% = Midwest
ot significantly
g 5gcy B West
0
0% 20% 40% 60%

Note: Number of respondents = 856. Only answered by individuals
ufm pcgnmlbcb «G _Kk
previous question.

Sources: Text: 1. Carbon Brief, 2022-Aug; 2. Carbon Brief, 2023-May; 3. Carbon Brief, 2022-Dec; 4. Carbon Brief, 2022-Nov; 5. Carbon Brief, 2022-Oct; 6. De, 2023; Charts: De, 2023
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Every Fraction of Warming Can Rapidly Escalate the Impacts on People and Ecosystems

Global consensus is that the world must limit warming to 1.5@2°C to avoid the worst impacts. However, the world is on
track for as much as 3°C by 2100.! The difference in potential impacts at these levels is sizeable.

Projections Show Heightened Risks for Extreme Weather, Sea Level Rise, and Biodiversity Loss as Temperatures Rise

Floods \ Biodiversity Loss ~ ~

Percent increase in 24% 30% ‘ Maximum percent of 14% 18% 29%
global population terrestrial species at

exposed to flooding high risk of extinction

Fires - Coral Reefs

Percent increase in 40- 62- 96- Projected further ( 70- 99%

burnt area across 4% 87% 187% percent decline in 90%

Mediterranean Europe [ coral reefs

Extreme Heat Drought

Increase in number of 451058 52 1o 68 66 to 87 Dryland pop. exposed 0.95B 1.15B 1.29B
days per year with max Days Days Days to water/heat stress as People People People
temperature of 35°C+ well as desertification

Food Security Sea Level Rise

Costs for adaptation $638 $8OB $128B Global mean sea level 0.28m to 0.33m to 0.44m to
and residual damage rise by 2100 (meters) 0.55m 0.61m 0.76m

to major crops globally
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Deep, Rapid, and Sustained Emissions Cuts Can Limit Warming, but More Investment Needed

Global investment across all energy transition technologies must total an estimated $150 trillion from 20232050 to limit
warming to 1.5°C, or about $5 trillion annually.! CleanTech investment is projected to reach $1.7 trillion in 2023.2

Rapid Decline in Emissions Is Needed to Limit Warming CleanTech Investment Needs to Accelerate to Stay on Track

Projected CO2 Emissions in 1.5°C and 2°C Mitigation Pathways Annual Historic and Projected CleanTech Investments
2019 emissions $5.0T
m Energy Conservation and

6o  O1GtCOL $4.5T Efficiency
’&? ® Renewable Energy - Power
) $4.0T Generation
O 50 . o
3 $3.5T m Power Grids and Flexibility
= . )

4
% 0 $3.0T Electric Vehicles (EVs) and EV
2 Infrastructure
> $2.5T Heat Pumps
w 30 ’
8 $2.0T m Renewable Energy - End Uses
S 20 and District Heat
ac"B $1.5T Hydrogen and its Derivatives
e
2 1.0T
‘g 10 $1.0 m Carbon Removal and
3 $0.5T Infrastructure

' ] :
0 m Cicular Economy Measures
Historic 1.5°C Scenario

m2°C m1.5°C
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EARTH'S EVOLUTION: CLEANTECH & BEYOND

Widespread Adoption of Renewables Can Decarbonize the Power Sector

The global clean energy transition is well underway. Non-hydropower renewable electricity generation is forecast to
increase 3.2x between 2023 and 2033.1 By 2033, non-hydro renewables could account for 38% of generation.?

Global Non -Hydropower Renewable Capacity Is Forecast to Increase from 2,508 Gigawatts (GW) in 2023 to 9,475 GW in 2033.

Share of Forecasted Net Capacity
Additions from 2023&2033 (%)

Global Solar Power Capacity

6,400 CAGR 17.0%

2%

3% 4,800

1%
1% 3,200

1,600

0
2023* 2024* 2025* 2026* 2027* 2028* 2029* 2030* 2031* 2032* 2033*
* Forecast

Global Wind Power Capacity

3000 CAGR 10.9%

2250

=
& 1500

m Solar ®Wind 750
m Other Renewables Nuclear

m Fossil Fuels m Hydropower 0

2023* 2024* 2025* 2026* 2027* 2028* 2029* 2030* 2031* 2032* 2033*
* Forecast

Key Drivers of Renewables Growth

Favorable Policy Environments : Over 150 countries have
economy-wide net zero emissions targets, with governments
using measures such as tax credits and project tenders to
encourage renewables growth.# The U.S. Inflation Reduction
Act (IRA) and the European S| g miRePayerEU plan are
prime examples of policies that can boost growth.

Corporate Sustainability Efforts : Many corporations are
becoming increasingly interested in using renewable energy
to reduce operational emissions.

Technology Improvements : Advancements in wind and
solar power components, such as solar modules and wind
turbines, can improve system performance and efficiency
while further cutting costs.

Increased Cost Competitiveness : Onshore wind and solar
photovoltaic (PV) power costs declined 68% and 88%,
respectively, between 2010 and 2021.5 While costs have
been elevated in recent years, tech advancements and
addressing supply issues can yield further price declines.

Sources: Text: 1. Global X forecast based on information derived from several sources ® see Appendix: CleanTech & Beyond: Sources; 2. |bid; 3. Ibid; 4. Net Zero Tracker, n.d.; 5. IRENA, 2022.

CHARTING DISRUPTION 2024
© Global X Management Company LLC

GILOBAIL. A



Many Governments Continue to Support Nuclear Power for a Clean Energy Future

Nuclear energy is one of the cleanest, most reliable ways to make electricity, as plants can operate at full capacity 90%
of the time.! Nuclear power can help governments improve energy security and mitigate climate change.

Next-generation small modular reactor (SMR) technologies offer a safer, more Egtcl | sajc_p nmucp?2q " clcdgrq dmp cl cp

modular, and less expensive alternative to traditional nuclear power g rfc gl bs q rpw2dqg epmurf nmrclrg_j* cvn
plants.2 The recent nuclear fusion breakthrough is a decades-long scientific a5|gn|f|cant 60% year-over-year in 2022.4 For example, the U.S. Department of

accomplishment that has the potential to advance clean power.2 Energy started to support a strategic domestic uranium reserve.

Nuclear Reactors Under Development, by Stage and Country Uranium Reserves Worldwide
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Sources: Text: 1. Energy Industry Association (EIA), 2022; 2. International Atomic Energy Agency, 2023; 3. Reuters, 2023; 4. IEA, 2023; Charts: Left: World Nuclear Association, 2023a; Right: World Nuclear Association, 2023b
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Policy Highlight: The IRA Has Spurred Significant Clean Energy Investment Katherine Hamilton

Over $270 billion in investments across the wind, solar, and battery value chains is attributable to the Inflation
Reduction Act (IRA). In the IRA's first year, 80+ new or expanded clean energy production facilities were announced.

New or Expanded Facility Announcements Since the Announced Locations of New or Expanded CleanTech
IRA's Enactment Manufacturing Facilities
% 90
o 75
§ 60 °
3 45 .
£
: 11
S 15
o, ] . . . 4 o
4 8 12 16 20 24 28 32 36 40 44 48 52 [ o °
- : ° ° ° ® » .
Weeks Since Enactment of the IRA in August 2022 ‘ ° ® [ ]
mSolar mWind ®Battery .. ° ® °
. L .. ®
U.S. Renewables Supply Chain Led by Solar [} ® o ‘
. . . . & o« ®
The supply chain is crucial to the deployment of renewables, especially given the o
domestic content mandate built into tax credits and ongoing tariff discussions in the o
U.S. solar industry. Solar companies announced 50+ new or expanded ® ° -
manufacturing facilitesinr f ¢ GP?2q dgpgr wc_p, Amk gl « e oo
more than 70GW of solar power equipment manufacturing capacity. Canadian
Solar, Enphase, First Solar, Meyer Burger, Jinko Solar, JA Solar, and Polar _
Racking are among the companies that made announcements. © GeoNames, MIE&ToEdT:rn?;IE
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The IRA Takes an Inclusive Approach to the Clean Energy Transition

By ensuring that a wider range of communities can benefit, the IRA greatly
expands the potential growth opportunities for the U.S. solar power sector. The
stacking of economic incentives aims to help renewables reach areas in most
need of well-paying jobs, economic growth, and clean air. With these tax credits, it
can become more cost-effective to build solar in communities that have previously

not had much access.

Highlighted Tax : : Maximum
Credit Incentive R ULEIEES o7 (el Credit %

Wage and Developers pay laborers prevailing wages and employ
Apprenticeship apprentices for a set number of hours, as determined by  24%
Requirements Credit the U.S. Department of Labor.2
Domestic Content Developers surpass required amount of domestically o

) . A 10%
Credit produced project components of steel or iron.
Siting in Ener Project is built in an Energy Community, which can be

g In Energy defined as an area that has disproportionally suffered 10%
Community Credit . . A

from the impact of fossil fuels.

Siting in Low-Income Project is under 5SMW in total size and built in Up to 20%

Community Credit

designated low-income community.®

_p%q

qa_j _

gj grw

I b amqgr

Potential Investment Tax Credit Amounts

80%

70%

60%

50% Domestic
Content
Minimum
40% Wage and 10%
Apprentice
Requirements
30% 2
20%
Base
10% Tax Credit
6%

0%

bt

Total Maximum

Maximum
Low-income
Siting Benefit

20%

Siting in
Energy
Community
10%

Potential
Credit
Amount

70%

Expected
Typical
Investment

Tax
Credit
(30%)

Sources: Text: 1. Center for’/American-Progress (CAP), 2023; 2.Internal Revenue Service (IRS), n.d.; 3. Bond, Davis, Rodgers, & Saccomanno; 2023; 4. U.S. Department of the Treasury, 2023; 5.'U.S. Department of Energy

(DOE), n.d.; Charts: CAP, 2023.
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Rapid Growth in Energy Storage Is a Positive Sign for the Energy Transition
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energy and balance greener power grids. Supportive policies are likely to make ESS more cost-effective over time.

Strong ESS Growth Forecast for 2023

Annual Global Battery ESS Installations

22.2

2020

epmur f

+80%
138.1
+96%
76.5
l389 I
2021 2022 2023*

gl c |

cpew gr mp_ec

ESS Costs Expected to Decline Rapidly

Battery Cost Projections for 4-Hour

Lithium-lon Systems
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Policy Highlights

Aunited States: The IRA creates a standalone tax
credit for energy storage systems.! Additionally, the
Infrastructure Investment and Jobs Act includes
potential financing support for long-duration storage
technologies and ESS manufacturing facilities.?

Achina: Policies that require renewables projects to
be paired with ESS could help energy storage
capacity grow to over 50GW by 2025.3

AEuropean Union: In March 2023, the European
Commission published an analysis that outlines best
practices and financing frameworks that can help
boost ESS deployment in the region.*

Alndia: In August 2023, India's government published
its National Electricity ~ Plan, which targets
74GW/411GWh of energy storage by 2032.5 The
government is planning to expand measures to
encourage ESS growth over the coming years.

Policies Support Positive ESS Outlooks



Distributed Energy Resources (DERs) Can Further Increase Grid Resilience

Katherine Hamilton

DERs - such as microgrids with residential solar power systems, electric vehicle (EVs), heat pumps, and energy
storage - are crucial to balancing power systems and ensuring that grids can absorb 100% clean energy.

DERSs Included in Microgrids Can Boost Capacity on Utility Grids

Q

P

Utility Grid

Microgrid

Commercial &

Industrial Systems / /

?rf

Advanced
Control Systems
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Grids Expected to Become More Reliable with Uptake of DERS

Status of DER Integration in the United States

# High utilization Stage.s
of DERs, better Very high level of

grid performance Efelfé;ef;ﬁ\ga;b\lle

and resilience integration an

utilization

FERC Order 2222

Stage 2
Moderate level of

DER/EV integration
and utilization

Current U.S.
adoption level

Stage 1

Low level of
DER/EV integration

Transmission and Distribution
System Performance

>

2015 2025 2035

Order 2222 : The U.S. Federal Energy Regulatory Commission (FERC) calls for the
integration of DERs into wholesale energy markets by 2025. This order poses
challenges, but it can also boost grid capacity and provide other benefits.



Nascent Yet Growing Technologies Can Reach the Hardest  -to-Abate Sectors Katherine Hamilton

We envision a fully decarbonized world with solutions such as low-carbon hydrogen and carbon capture giving
industries like steel, cement, and petrochemicals clear pathways to decarbonize.

Hydrogen (H) Can Clean Up Many Sectors 500+ Clean H Projects Are in Development Policies Encourage a New Global Industry

Hydrogen Use Cases Low-Carbon Hydrogen Project Pipeline, Policy Highlights
Top 10 Countries

.@ AAustralia : Helped by its $2 billion Hydrogen
K 70 Headstart Program, which will provide financial
| — support to large-scale projects, Australia aims to be
— _ — 60 a major global exporter of clean hydrogen by 2030.1
o 20 Aunited States: The IRA includes a Clean Hydrogen
Transport Industry Chemicals 2 4 B Production Tax Credit that is expected to bring low-
f{ carbon hydrogen prices closer to cost parity with
I_o__B “” A Steel A Fertilizers 5 30 I L traditional grey hydrogen.2 This credit can create
A Cement A A Fuel * 0 political will and incentivize the production and use of
@g ﬁ 58708 ﬁl':aper Alslef'n.'ng low-carbon hydrogen.
ood astics 10
i AEuropean Union: Among the European S| gml 2 q
- 0 many hydrogen-related objectives, the region aims to
Power Buildings Products o > c = 4 K% = X o = o . o
g S = S £\ 5.5 & £ g produce 10 million tonnes and import 10 million
o n A power A Steel § E g 2 E L g « tonnes of low-carbon hydrogen by 2030.2
% plants EHE A Commercial E A Glass e £ % g AChiIe: The Chilean government intends to provide
4 & Energy Hril:l A Residential Eﬁ“"em””rgy g7 $1 billion for green hydrogen projects to help the
storage Food 2 country become a top exporter and produce the
Green Hydrogen — mBlue Hydrogen lowest-cost hydrogen over the next decade.*
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Carbon Capture Technologies Playing a Key Role in Net Zero Pursuit

Favorable policies are incentivizing companies to invest in carbon capture technologies, such as carbon capture,
utilization, and storage (CCUS) and direct air capture (DAC) systems.

Oil and gas companies are investing in CCUS systems
as well as related mergers and acquisitions, given their
synergies. In July 2023, Exxon Mobil acquired carbon
solutions provider Denbury Inc. for $4.9 billion.*
Chevron has committed $10 billion for CCUS.?

Lc_pjw 5. # md rmb_w?q
systems are used for natural gas processing.® By 2030,
these systems are expected to be used in applications
for power and heat, direct air capture, as well as
hydrogen and ammonia production.

mncp _

While CCUS systems are placed at specific sites like
smokestacks, DAC systems pull carbon directly from
the atmosphere. 130+ facilities are in development,
which could remove 70 MTCO,/year by 2030.4 This
carbon can then be stored or used as feedstock.

Big Oil Investment and Commitments to
CCUS Projects

$25B
$20B
$15B
$10B

- I

$0B |

Exxon Mobil Chevron Occidental Shell
m M&A Activity ~ mCommitment to CCUS Funding

Carbon Capture Capacity by Application

Share of Capacity

® Natural Gas Processing
m Biofuels
Power and Heat
m ron and Steel
m Direct Air Capture

® Hydrogen and Ammonia

m Other Fuel Transformation
Cement

® Other Industry

Sources: Text: 1. Exxon, 2022; 2. Chevron, 2022; 3. IEA, 2023; 4. Ibid
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Carbon Capture by DAC Technologies
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m Advanced Development
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.; Charts: Left: Exxon Mobil, 2022; Reuters,2023-Jul; Chevron, 2022; Reuters, 2023-Aug; Shell, 2022; Middle: IEA, 2023b; Right: IEA, 2023a
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Regional and National Emissions Trading Schemes (ETS) Continue to Expand Globally

Carbon allowance ETS are another decarbonization tactic, and they could create additional growth opportunities for
CCUS. New ETS are increasingly prevalent, and price activity for existing schemes is at record highs.

Status of Global Compliance Carbon Markets

vl v 3
w
w \
* \‘;f‘_f‘-'—!,

[ | Implemented
Scheduled

B under Consideration
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Notable ETS Developments Over the Past Year

A European Union: In April 2023, the EU ETS increased its ambition as part of the

Cspmnec _| Sl gml2q Dgr dmp 33 gl 0. 1.

n_

ai

carbon emissions from ETS sectors by 62% by 2030 compared to 2005 levels. It also
phases out free allowances to companies from 2026 until 2034 and creates a second

ETS for additional sectors, including road transport and buildings.!

AChina:AfgI_aq pcj _rgtcjw I cu CRQ qrgj]j
Af gl _

as building materials, domestic aviation, and petrochemicals.?

A United Kingdom: The UK ETS Authority published results of its consultations on

reforms and proposed a new cap of 936 million allowances from 2021®&2030, more
than a 30% reduction from the prior 1.3 billion allowances. The supply cut is a bullish

indicator for UK Allowances (UKA) prices.?

ml|j w

a jg exji2€lad to expand to seven more carbon-intensive industries, such

A California: The California Air Resources Board (CARB) approved the 2022 Scoping
gl rf

26 #
npgmp

pcbsar gml
r_pecr u_q

Nj | *
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uf gaf
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Higher Prices for Carbon Allowances Can Help Reduce Polluting Activities

Increased political net zero ambitions, constricted supply, and the lack of cost-effective carbon abatement technologies
continue to drive positive price movements for carbon allowances. Companies that reduce emissions stand to benefit.

5120 Carbon Pricing from Select Emissions Trading Schemes

835100
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e=—FJ ETS ==@=California =—0=RGG| ==@=UK NZ China ==South Korea
Global ETS Timeline
1997 2005

2008 2013 2015

2021

The Kyoto Protocol
establishes the first
international carbon
market system.!

The EU ETS launches as
rfc umpjb?dq
international emissions
trading scheme.2

A _ | g d mp dargl-tréde
program launches. It is

now the largest scheme in
North America.®

dherParis Agreement
becomes a landmark
international treaty on
climate change.®

dgpaqr
The New Zealand
ETS launches.*

Post-Brexit, the
UK ETS
launches.8

The U.S. Regional
Greenhouse Gas Initiative
(RGGI) is formed as a
consortium of Northeast
states.3

The South Korea ETS
launches, the first
ETSin East Asia.”

Jan-2020
Jul-2020
Jan-2021
Jul-2021
Jan-2022
Jul-2022
Jan-2023

2022 2023

Af gl _2qg CRQ |j|_3apaaé&noognces the
and becomes the launch of its ETS as
umpj b2 qg j _pec|qpartafthpGCXml

market.® Promotion Act.13

California, the EU, and the
UK make legislative progress
to reduce the supply of
allowances and increase net
zero ambitions.10.11.12

Sources: Text: 1. United Nations Framework Convention on Climate Change (UNFCC), n.d.b; 2. European Commission, n.d.; 3. Center for Climate and Energy Solutions (CCES), n.d.a; 4. Motu, 2016; 5. CCES, n.d.b; 6. UNFCC,
n.d.a; 7. Asia Society Policy Institute, n.d.; 8. Reuters, 2023; 9. Forbes, 2022; 10. European Parliament, 2023; 11. CARB, 2022; 12. Reuters, 2023; 13. International Carbon Action Partnership (ICAP), 2023; Charts: ICAP, 2023
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Significant Opportunities Are Forming for Materials at the Center of the Clean Energy Transition

Companies involved in the mining and processing of minerals such as lithium, nickel, graphite, copper, manganese, and
rare earth elements (REEs) are well positioned in the clean energy transition.

Mineral Demand Could Be 2x to 5x Higher by 2040 1 Supply Shortage Risks Exist for In  -Demand Minerals

Mineral Demand by Clean Energy Technology Medium-Term Mineral Criticality Matrix (2025&2035)
A
25 000 Announced Pledges Scenario Net Zero Emissions Scenario
' 5.3x S Lithium
= O
— T| 4 : Nickel
Uranium
20,000 40y 4.5x .
s g Cobalt .Dysprosium

T Copper Graphite _

15,000 “CJ 3 ® Neodymium
] . Plati Praseodymium

kv 2.6X 8 SliEan @platinum ’Terbium

10,000 =)
©
ol 2 @

5,000 g BTG NES @ critical
H B — - e
0 - ; @ Not Critical
2022 2030* 2040* 2022 2030* 2040* 3 1
m Solar Power m \Wind Power 1 2 3
Electric Vehicles B Grid-Scale Energy Storage 4 >
Hydrogen Technologies Low Supply Risk High
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Copper Industry Critical to the Energy Transition, but Supply Risks Loom

Amnncp?g amlbsargtc npmncpr gctgchrologies asgenewabte greefgy systems andnelegtsca f
vehicles. This conductivity is forecast to result in significant demand for the eternal metal and strain supply.

Primary Copper Supply Could Fall Further Behind Demand Over the Coming Decades as the Energy Transition Gains Traction

A By 2050, copper consumption is forecast to increase to 46 million
metric tonnes, up from 26 million in 2022. Power grids and
transport will likely be the biggest consumers as part of the energy 50
transition.?

A Wind power systems are among the applications that will require

Growing Copper Supply Shortage

more copper. By mid-century, offshore wind farms are expected to — 40

use 2.9 tonnes of copper per kilowatt, up from 2.5 tonnes =

currently.2 2 30 —
A In 2022, the primary copper supply was 4 million tonnes short. If E

current reserves are not replaced by new geological discoveries =

and initiatives, this gap is forecast to rise eightfold to 32 million = 20

tonnes by 2050.3 é

A Because opening new mines is difficult, industry consolidation is a
growing trend. Copper continues to be one of the main targets of
M&A transactions.

A Increases in investment and exploration spending is attributable to 2022 2030* 2040* 2050*
strong cash flows and the momentum behind energy transitions.*

[EEN
o

mmmm Energy transition demand = Other demand Primary supply capacity
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Recycling Can | mprove Renewablesd Circularity and

Aging solar and wind power systems may create tens of millions of tons of waste by the 2040s. Improved recycling
measures can help minimize environmental impacts and boost supplies of key minerals, such as silicon and copper.

Solar panels generally last 25@80 years.! Few solar systems have reached their Wind turbines typically last 20@25 years.? Waste from EOL wind turbine blades
end-of-life (EOL), but more will in coming years. Total waste from EOL solar could total more than 14 million tons by the early 2040s.4 However, in February
panels could exceed 61 million tons by 2045.2 Panels contain key metals, such as 2023, leading wind turbine producer Vestas announced a chemical recycling
copper and silicon. technique that could be a potential breakthrough for the industry.®
Estimated Cumulative Number of Solar Panels Installed Globally Estimated Cumulative Number of Wind Turbines Installed Globally
3.2B 450,000
2.4B
300,000
1.6B
150,000
0.8B I I I
™ < [To] © N~ (e} (2] o — N ™ < 1o} © N~ [c@] (@] o — N ™ < Lo © N~ (e} (o2} o — [qV} ™ < Lo © N~ [c@] (] o — N
o o o o o o o — - - — - — - - — - N N N o o o o o o o - - - — — - - — — - N N N
(@] o o o o o o (@] o o o o o o o (=] o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
Note: Numbers are estimates Note: Numbers are estimates

Sources: Text: 1. Forbes Home, 2023; 2. Global X ETFs analysis of: EIA, n.d.; Energy Sage, 2023; Greentech Media, 2019; NSK Global, n.d.; Solar Energy World, 2023; DOE, 2023; 4. Global X ETFs analysis of: EIA, n.d.;
Energy Sage, 2023; Greentech Media, 2019; NSK Global, n.d.; Solar Energy World, 2023; DOE, 2023; 5. Energy Monitor, 2023; Charts: Left: EIA, n.d.; Energy Sage, 2023; Greentech Media, 2019; NSK Global, n.d.; Solar
Energy World, 2023; DOE, 2023; Right: EIA, n.d.; Energy Sage, 2023; Greentech Media, 2019; NSK Global, n.d.; Solar Energy World, 2023; DOE, 2023
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Shifting Food Consumption Habits Can Yield Significant Climate Benefits

Peter McGuinness

Increased consumption of plant-based meat over beef, chicken, sausage, and pork from animals can substantially lower
water usage, reduce land use, and reduce greenhouse gas emissions produced within the food chain.

Plant -Based Foods Can Provide Several Environmental Benefits Plant -Based Alternatives to Beef Are Produced More Efficiently

Impossible Beef

Impossible
Sausage

Impossible Pork

Impossible
Chicken
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281.7 Ibs of CO2

52.2 Ibs of CO2

56.1 Ibs of CO2

12.4 Ibs of CO2

2,906 square feet

119.6 square feet

190.4 sq ft

120.5 square feet

Resource Comparison, Impossible vs. Beef Burger

Global Warming Potential Land Occupation Water Consumption
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Nascent Plant -Based Segment Can Capture Greater Market Share Peter McGuinness

Plant-based foods are becoming more accessible and affordable as companies diversify and scale products. They have
a growing opportunity to capture greater market share in segments like the $1 trillion+ global meat industry.

Plant-Based Milks and Meat Are Top Sales Categories in the U.S. Plant -Based Meat Sales Remain Promising Amid Headwinds
Total U.S. Plant-Based Foods Market 17.5% 62.5%
HRIE CAGR 9.8% U.S. household penetration rate of plant- repeat purchasing rate of U.S. plant-
s gk based meat products in 2022. based meat consumers in 2022.
$78 A Plant-based meats have been around for less than a decade. While U.S.
- household awareness of plant-based meats is low at under 20%, the segment

is in a hyper growth stage, and the repeat purchasing rate is highly positive.
$5B These dynamics give Impossible Foods and other companies in the industry
significant room for growth.

$4B

A continuous product innovation, education, and consumer adoption could lead
s plant-based meats to follow a similar market-share trajectory as plant-based
$2B milks. Today, plant-based milks account for 15% of total U.S. milk sales.
$1B A Global sales of plant-based meats increased 8% YoY to $6.1 billion in 2022,

despite inflation leading to higher food prices and more price-conscious
$0B consumer spending habits in key markets, such as the United States.
m Plant-Based Meat Sales  ® Plant-Based Milk Sales Other Plant-Based Food Sales
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CleanTech & Beyond: S -Shaped Curve of Adoption

Technologies such as renewable energy are essential for mitigating climate change. Through
2050, an estimated $150 trillion in CleanTech investments is needed to limit warming to 1.5°C.!

Adoption

CleanTech
Wind
Plant-Based Food Solar 5o ver .
Innovation Power !
Hydrogen :
|

Early Adopters Early Majority Late Majority Laggards

Note: For illustrative purposes only.
Sources: Text: 1. IRENA, 2023
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Paradigm -Shifting Technologies

.

Navigating New Realms \/
Cloud computing is central to modern information technology (IT), and now the

default way to build, deploy, and manage computing resources. In the last 24

kmlrfqgqg* GR2q rp_| ggr gpimizatiaonphaseas aj msb cl r cQchb

macroeconomic conditions shifted. However, we still expect the cloud market to
grow through this decade, driven by the broad data explosion and the adoption
of emerging technologies like artificial intelligence (Al). Cybersecurity

challenges will also present opportunities for growth. [ —
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PARADIGM-SHIFTING TECHNOLOGIES: CLOUD COMPUTING

Emerging Platforms and Shifting Economic Conditions

Computing evolved through multiple cycles, going from a decentralized on-premise model to a much more efficient
centralized hyperscale model over the past 30 years, driving a jump tripling IT spending.

300 T M Global IT Spending (Indexed to 100) ™ Economic Slowdowns @ Technology Cycles
Cloud &
Intelligence Era
Mobile Device &
Data Era
200 1 PC &

Information Era

Early Internet &
Local Networks

100

Global Annual IT Spending (Indexed to Base of 100)

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Sources: Gartner, 2022; Gartner, 2023; Weatherly Asset Management, 2022
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Modern Computing Continues to Evolve with Cloud and Hyperscaling at Its Core

Cloud achieved parabolic scale due to the data explosion, need for ubiquitous access to information, and resultant
productivity gains. Cloud revenue in 2025 could equal the cumulative revenue of the 20 years before COVID-19.

$722 Billion
Evolution of Public Cloud Spending with Historical Milestones in revenues for 2024*

$700B )
COVID-19 drives

spending on cloud
$600B up 35% YoY

. 1 o
Microsoft launches 1 ] J
Office 365 ! Cloud tops $500B
$500B subscription . in sales for 2022,
o bundle ! up +20% YoY
£ . A\ Azure ! _ ;
§_ $400B X Microsoft Azure laaS Salesforce acquires
g I;I' spend d_ecline_sI ! blaunchIeS, (;Jff(;rlnsi ba{e- Big Tech outlays Tableau for $15.7B
2 SCA) d_ue t?]-'rmgruz : ones cloud infrastructure big capex for data
O $300B - nsis, while Llou center build outs
-‘:.ﬁghazon grows 50%+ X X AWS breaks out
web services 1 1 revenue; tops $3B |
b ;
I X | inannual sales | !
$200B Salesforce launches Amazon launches 1 X :
AWS Cloud Services : Salesforce sales 1 1 1
X | ! top $1B annually | | ! !
1
$100B y | 2000 dot-com crash i | Salesforce goes public ! | | :
1 | 1 1
! ! | L
$O0B 0! ' ! By R T T e R s

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 '2019 2020 2021 2022 2023* 2024*
* Forecast

Sources: Gartner, 2023; International Data Corporation (IDC), 2023; Weatherly Asset Management, 2022
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Cloud Computing Entered an Optimization Phase in 2022 12023

Rising interest rates and an IT slowdown forced cloud giants to be resourceful and improve fundamentals. Bottom-line
efficiency achieved in the recent past will help deliver an outsized boost to profitability in 2024 and beyond.

As cost of capital increased over the past 24 months, cloud Hyperscalers® k pegl qrpsarspcqg gl bga_r
computing companies focused on improving bottom-line produce steady margins and profits at scale. Market leader Amazon
performance. SaaS companies improved free cash flows (FCFs), Web Services totaled over $80 billion in operating profits over the
with an average of 350bp improvement in the last 12 months.! past 10 years.?
Top Public SaaS Companies Show FCF Improvements Amazon Shows Consistency in Revenue and Profits
m2023 m2022 —@-—Revenue ==@=Operating Income
35.0% $90B
30.0% $80B
25.0% $70B
= 20.0% $60B
S 15.0% $508
f._) 10.0% I $408
T 500 l $30B
0.0% |- - $208B ‘_/'/./0/.
-5.0% l $10B
$0B e
-10.0%  crM-US  SHOP-US SNOW-US PLTR-US CRWD-US MDB-US  NET-US 2014 2015 2016 2017 2018 2019 2020 2021 2022

Note: Left Chart: 2023 = August 31, 2022 ®August 31, 2023; 2022 = August 31, 2021 ®August 31, 2022
Sources: Text: 1. Factset Research Systems, n.d.; 2. Amazon Investor Relations, 2023; Charts: Left: FactSet Research Systems, 2023; Right: Amazon Investor Relations, 2023; FactSet Research Systems, 2023
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Higher Interest Rates Pushed Cloud Computing Valuation Multiples to Historic Lows

Rising interest rates disfavored high-growth software stocks, despite cloud adoption humming along through 2022.
Lower multiples present an interesting entry point, as fundamental improvements continue unabated.

Rising Rates Dropped Multiples for Cloud Computing Companies to Historic Lows, Despite Fundamental Improvements

Enterprise Value (EV) to Trailing-Twelve-Months (TTM) Sales Ratio for Cloud Computing SaaS Stocks
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More Cloud Resources Needed as Data Continues to Explode

The proliferation of Al is likely to shift data creation dynamics, perhaps permanently. By 2030, Al could drive more than
half of all online data creation.?!

2.0B

1.8B

1.6B

1.4B

1.2B

1.0B

0.8B

0.6B

0.4B

0.2B

0.0B

Growth in Websites vs. Al Agents A

No. of Live Internet Websites Est. Al Agents

zettabytes
exabytes
Growth of Al petabytes
agents projected |
using simple
moving average. terabytes

-——

2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 1990

Years Since Launch of the First

Note: For left chart, Est. Al Agents trajectory is projected using 5-year moving average.
Sources: Text: 1. Gartner, 2021; Charts: Left: Internet Live Stats, n.d.; Gartner, 2021; Right: Exploding Topics, 2023; TechJury, 2023
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Growth in Data Assets by Category

Machine
& 10T
Data

Social Data

Human Files

Transactional Data
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PARADIGM-SHIFTING TECHNOLOGIES: CLOUD COMPUTING

Investments in Al Primed to Accelerate On -Premise to Cloud Transition

In the current economic climate where cost savings are highly valued, the flexibility and turnkey nature of the cloud
model is increasingly important. Spending on Al-related technology is likely to boost cloud's share of IT spend.

m Cloud Spending Share ® Non-Cloud IT Spending Share

X
X
=
o
=
o
o Cloud
& Spend by
= 2030*
©
g $0.6T
O Cloud
Spend by
2023*
2018 2019 2020 2021 2022 2023* 2024* 2025* 2026* 2027* 2028* 2029* 2030*
* Forecast

Sources: Gartner, 2022; Gartner, 2023
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Mounting Cybersecurity Challenges Benefit Cloud -Native Solution Providers

Security teams continue to struggle with rising cyber threats and inefficient operations. Industry demands
standardization, and spending on security software will continue to favor cloud-native solutions.

Government priority: Cybersecurity now Cyber skill gap: There are 3.6 million Growing attacks: Ransomware attacks
attracts billions of dollars in spending at the unfilled cybersecurity jobs worldwide.! This increased 37% in 2023.2 Loosely digitized
national, state, and local levels. Stricter skill deficit affects incident response times during the pandemic, healthcare and
regulations is also a major focus. and increases vulnerability. education institutions were primary targets.
Government Security Spending Cybersecurity Open Jobs Ransomware Attacks

m Cyber R&D mCyber Ops Cybersecurity 4.0M 700M

$14B 3.5M 3.6M 600M
3.5M
$12B 3.0M 500M
$10B 2.5M ,
400M
$8B 2.0M 2.3M
2.0M 300M
$6B 1.5M
$4B 1.0M 200M
$2B 0.5M 100M
0.0M oM

$0B
2019 2020 2021 2022 2023* 2017 2018 2019 2020 2021 2022 2023*
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Industry Fragmentation Favors Cloud -Native Solutions and Large Security Vendors

Cybersecurity markets display extreme fragmentation with nearly 50% of all security spending going to custom and
inefficient security services.! This dynamic creates opportunities for leading cloud platforms.

Cybersecurity Total Addressable Market Projected to Be Nearly 10x the Total Current Spending on Cybersecurity Solutions

Sy Segment Total Addressable Current Estimated
Market Penetration
B MSSP/Outsourcing $400-500B 5-10%
B Security and Operations Management $400-500B 1-5%
m  Application Security $100-200B 1-5%
B End Point Security $100-200B 5-10%
lOX ®  |OT/OT $100-200B 1-5%
®  Web Security $100-200B 5-10%
®  Security Consulting $100-200B 15-20%
Identity and Access Management $50-100B 20-25%
Network Security $50-100B 15-20%
B Cloud Security $50-100B 1-5%
Email Security & Awareness $50-100B 10-15%
~$188 Billion B Governance, Risk, Compliance $50-100B 30-35%
B Data Protection $50-100B 30-35%
Annual Serviced Market Total Addressable Market
2023 2023
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Cybersecurity Is Stickier and Offers a Better Growth Profile Than Broader Cloud Software

The critical nature of software coupled with consumption-based business models results in strong recurring growth for
cybersecurity companies, beating broader cloud software standards.

Average Sales Growth and Net Retention for Cybersecurity Companies Is Higher Than the Broader SaaS Cohort

m Annual Recurring Revenue (ARR) YoY Growth @ Net Retention Rate

45.0% 135%
40.0%
2 2 130%
- =
I 35.0% --
! r's 125% |
I <= 30.0% 2 :
I = <
(@] e I
30% : & 25.0% 120% ¢ |
YoY Growth _—— 3 ><5 = L A\;fé\a;gsuliet
Average 0 L :
’ : ; 200% 115% 2 : Retention
I
VS. | < 15.0% %’ I .
~21% 1 110% 1
for Broader SaaS 1 9 ’ I ~105%
._ _ 10.0% 1 for Broader SaaS
105% ==~
5.0%
0.0% 100%

CRWD CYBR ET OKTA FORG ZS TENB PLTR QLYS
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Software Solutions Forecast to Help Cybersecurity Spending Grow 2.5x to $450 Billion by 2030 1

Cloud-native security solutions allow a broad range of enterprises to phase out custom security solutions and adopt
best-of-breed software.

Cloud Software Spending for Cybersecurity Expected to Outpace Spending for Security Services

B Cybersecurity Software ~ m Cybersecurity Services

$500B
$450B g
$400B 13% CAGR
$350B
$300B

$250B

$200B
$150B
$100B
-mmEg

$0B
2016 2017 2018 2019 2020 2021 2022 2023* 2024* 2025* 2026* 2027* 2028* 2029* 2030*

Spending
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Cloud Computing: S -Shaped Curve of Adoption

Cloud computing is expected to generate revenues of $600 billion in 2023, up 21% YoY.!

Cloud Computing

Cybersecurity

Adoption

Adoption Early Adopters Early Majority Late Majority Laggards

Note: For illustrative purposes only.
Sources: Text: 1 Gartner, 2023
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Medical Breakthroughs
Digitizing Medicine

Al, Surgical Robots & More

The only thing more complex than human biology may be the systems used to
facilitate patient care. Friction and inefficiencies abound. Against this backdrop,
digital health is primed as a solution. By leveraging digital health

technologies, such as artificial intelligence (Al) and wearable sensors, we
expect improved patient outcomes and greater access to life-saving genomic
treatments. With healthcare spending now an estimated 11% of global GDP, we
believe there are considerable opportunities in the digital health space to render
longstanding inefficiencies in healthcare a thing of the past.!
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MEDICAL BREAKTHROUGHS: DIGITIZING MEDICINE

Digital Health: Growing Market Driven by Inefficiencies in Patient Care

The digital health market is still in its infancy, and we expect continued industry consolidation as well as interoperability

of digital health segments to help increase ease of use and accelerate patient and physician adoption.

A New Technological Toolkit Digital Health Market Opportunity: Ample Room to Grow

Administrative Digitization:
. Software to streamline and
automate medical processes.

Healthcare Analytics: Platforms
. for statistical and computational
analysis of medical data.

Telemedicine: Healthcare that
remotely connects patients with
medical professionals.

Wearable Sensors: Devices that
. automatically transmit data to
patients and their physicians.

10%
CAGR

37%
CAGR

15%
CAGR

11%
CAGR

$500B

$400B

$300B

$200B

$100B

$0B

* Forecast

2022 2023*

2024* 2025* 2026* 2027* 2028* 2029* 2030*

Sources: Data Bridge Market Research, 2023; Evaluate Pharma, n.d.a; Evaluate Pharma, n.d.b; Evaluate Pharma, n.d.c; Insight Partners, 2023; Precedence Research, 2022-Aug; Precedence Research, 2022-Oct; Precedence

Research, 2023; Statista Market Insights, 2023
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MEDICAL BREAKTHROUGHS: DIGITIZING MEDICINE

Al i n Healthcare Promises to Enhance the I ndustryos

Al has the potential to save the United States as much as 10% of annual healthcare spending.?

DATA SOURCES OuUTPUT IMPACT AT MATURITY

Genomic Sequencing

Drug Discovery & Drug Design $70 billion global annual

. _ Development Clinical Trial Operations savings. 23
Clinical Trials

Prescriptions
Medical Diagnosis
. Artificial Patient Care Treatment Guidance 30-40% improvement to
Insurance Claims . : . : P
Intelligence Guidance Health Monitoring & Wearables medical outcomes.

Al-Assisted Surgical Robots

Pharmacies

Visit Documentation
Patient Education & Communication $900 billion global annual
Insurance Authorization savings. 5°

Medical Supply Chain

Electronic Medical Records

Health Operations

Apps & Wearables

Sources: Text: 1. National Bureau of Economic Research, 2023; 2. Evaluate Pharma, 2022; 3. Morgan Stanley, 2022; 4. Frost & Sullivan, 2016; 5. National Bureau of Economic Research, 2023; 6. WHO, n.d.
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Al in Healthcare Operations: The Missing Link to Transformative Digitization

Healthcare has made great strides in digitizing operations, but it lacks automation. Al can streamline processes, like
data input, into electronic databases and help the industry glean more insights from the data it generates.

Healthcare Needs Automation

R

=)
N &

An estimated 80% of U.S. healthcare documents are still sent via snail mail and
fax.! More documents are digital, but processes remain inefficient.

A recent study revealed that doctors spend 73% of their time on administrative
tasks and only 27% of their time actually with patients.?

Unsurprisingly, 78% of physicians report burnout and fatigue related to health IT
systems.3

Al Brings Cost Savings Potential to the Healthcare Ecosystem

Private insurance firms could save 7®% of costs, resulting in $80®110 billion
annual savings.*

Physician groups could save 3®8% of costs, resulting in $20®60 billion
savings.®

Hospitals could save 4®11% of costs, resulting in $60®120 billion
annual savings.®

GI.OBAIL X
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Al Implementation in Healthcare Operations

Billing
Medical Transcription Insurance Approval and Claims
Visit Documentation Prescription Management

Fraud Detection

Government Regulations

Medical Sales and Marketing HIPPA Compliance
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MEDICAL BREAKTHROUGHS: DIGITIZING MEDICINE

Al in Drug Discovery: Supercharging Decades of Computer -Aided Drug Design

Computer simulation software has been used to develop investigational drugs since the 1990s.! Rmb _ w-#nmpbletl G
models propose a new standard for drug discovery that offers improved drug efficacy and decreased costs.

Al Drug Discovery Software Market: The Tip of the Iceberg

M Oncology M Neurology Cardio Disorders [ Metabolic Diseases M Infectious Diseases W Other

$10B

Increased use of Al drug discovery is expected to lead to an
additional 50 novel therapies over a 10 -year period, which
$8B alone could translate to a more than $50  billion opportunity. 2

$6B

$4B

$2B

$0B

2022 2023* 2024* 2025* 2026* 2027* 2028* 2029* 2030* 2031* 2032*
* Forecast

Al Improves Unit Economics for Drug Development

Despite technological advancements, developing a new medicine still takes
10@15 years and cost an average of $1.3 billion.3 4 Complicating matters, 90%
of investigational drugs fail when tested in humans due to having no effect or
too many side effects.>

By running millions of scenarios, Al software could reduce the cost of
preclinical drug development by 20-40% as well as accelerate design and
validation of drug candidates by as much as 15 times.% 7

Benefits to Al -Enabled Drug Discovery

red
it
%

Better Molecule Construction: Al software predicts the 3D structure
of target proteins, drug-protein interactions, and activity in new
therapies.

Maximized Investigational Efforts: Al software helps design multi-
target drug molecules and predict drug repurposing to maximize a
rpc_rkclr2ag pc_af,

Enhanced Patient Identification: Al software predicts toxicity and
efficacy of the treatment via genomic profiling.

Sources: Text: 1. National Institute of Health 2009; 2. Morgan Stanley, 2022; 3. PhARMA 2021; 4. Journal of the American Medical Association, 2020; 5. National institute of Health, 2019; 6. Morgan Stanley, 2022; 7. Margaretta

Colangelo, 2019; Chart: Grand View Research, 2022; Precedence Research, 2022
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Al in Drug Development: Modernizing In

-Human Clinical Trials

Clinical trials are notoriously difficult to design and operate. Al offers a scalable solution for some of the biggest
stumbling blocks in the drug development process while reducing operating costs.

Where Current Trial Protocols Go Wrong and How Al Can Help

Poor Design

Ineffective
Recruitment

Insufficient
Data

GI.OBAIL X

by Mirae Asset

Impact

The causes of a negative trial outcome can be difficult
to discern. Unknown flaws in trial design or trial
execution can mask the true efficacy of a drug and
next steps for researchers.

An estimated 86% of trials miss their enrollment
deadlines, due in part to 85% of patients being
unaware that they could participate.* Nearly a third of
phase Il trials fail due to enrollment difficulties.?

A rubric is used to evaluate drug efficacy, but many
trials rely on surrogate endpoints, including most
cancer trials.? In these cases, the trial measures drug
effectiveness by using a specific data point that might
result in clinical improvement, though does not
guarantee it.

The Digital Twin Advantage

Al 6s Sol uti on Researchers can monitor patients in real-time while
simulating clinical outcomes in a randomized clinical
trials (RCT).

?27G a_ | gbclrgdw n_rrcplqg rf_r fsk_lqg a I|2r* fcjngle
determine if, for example, a drug is only a good fit for STANDARD 1:1 RCT
a specific subsect of patients. Digital twins can also .= .= : : : : 1
fcjn bclrgdw nmrclr ' dj u | ivi '
J g g g_] J_uq ¢ Acnve@rﬁ)u.pl.......
' ¥“ T R Y T N
Ret 0000000
Control Group coooooo
Al can proactively identify patients best suited for r% r% & & & & g
clinical trials, while digital twins can simulate dosing
regimens and patient progressions, reducing the
number of participating patients.
RTC W/ DIGITAL TWINS
[ N N N N N
Active @ AAAAaAan
ctive Group
Al-powered wearables can help measure drug : : : : : : :

efficacy and monitor patients during clinical trials. RCT
Increased integration with electronic patient-recorded

data and telemedicine are expected to make Al

models more powerful.

Control Group

be
be
be
be
be
be
be



Surgical Robots: Harnessing Innovative Hardware and Applying Al to Improve Patient Outcomes

Robot-assisted surgeries have a growing track record of success with patients. Key benefits include shorter hospital
stays, smaller surgical scars, lower risk of infection, and less pain during recovery.?

Surgical Robots: Ripe for Growth as Adoption Spikes < 5% of Surgeries Are Robot -Assisted T That 6s Changin

A Surgical robots have been around for over 20 years, but with new technology they
now help with more complex surgeries, including general, orthopedic, and spinal
procedures.

$29.2B

$25.18 A An estimated 78% of U.S. surgeons are interested in embracing surgical robots due

to their improved capabilities.?

» AT $21.58B )
< Gpﬁ“‘ A New sales models, such as equipment leasing contracts, are expected to help
g $18.4B accelerate adoption and stabilize revenue for robotic surgery firms.
(9]
S . .
s $15.88 Case Study: Surgical Robot Adoption Trends
& $13.5B _ . . : : :
= $11.68 A hospital study shows less-invasive procedures rise following surgical robot purchase.
o .
S
5 $9.9B . 100%
? $8.5B 8
g 80% _
5 Laparoscopic
T 60%
Q " o o o— — — °
£ 40% @ — e —— o-
% Open === —— ==
E.; 20%
]
2022 2023* 2024* 2025* 2026* 2027+ 2028* 2029* 2030* » 0%
2012 2013 2014 2015 2016 2017 2018
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Surgical Robots: An Evolving Category with a Growing Product Lineup

We expect firms to focus on adapting their existing robotic software and hardware to service a greater proportion of
procedures in the general surgery category rather than develop vertical-specific robots.

General Surgery Orthopedic Surgery Spinal Surgery Lung Biopsy
Ottava Velys Monarch
ExcelsiusGPS
Lmrcq8 Kcbrpmlga®q Fsem ggq amkkcpag_jjw _t_gj_"jc gl Cs p n2024* Legend: Commetcially Available, Im Developnient J s | af ol rfc Slgrchb
General surgery is the most mature category, with Intuitive Surgical a leading player. Over 1 3 mi | | i on procedures have been per f ogwhickechasovwer t h | 1

8,000 placements globally.? Launches in the next few years from Medtronic and Johnson & Johnson, as well as a next-generation da Vinci platform, are expected to increase robotic surgery
adoption.® Newer entrants, like Vicarious Surgical, want to raise the bar via augmented intelligence and more cost-effective manufacturing, which could lead to platforms with capital costs 5 7
10 times lower than existing robots.*

Recent developments in lung biopsy also point to increased conversion between diagnostic and surgical intervention, helping to engrain surgical robotics across the healthcare continuum.

Sources: Text: 1. Fierce Biotech, 2022; 2. Intuitive Surgical, 2023; 3. Intuitive Surgical, 2023; 4. Medtech Drive, 2021; Chart: Intuitive Surgical, 2023; Asensus Surgical, n.d.; Medtronic, n.d.a.; Medtronic, n.d.b.; Johnson &
Johnson, n.d.; Stryker, n.d.; Zimmer Biomet, n.d.; Globus Medical, n.d.; Vicarious Surgical, 2022
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Wearable Technology: Diabetes Devices Created the Blueprint for Other Health Categories

Given significant success in diabetic monitoring, the wearables industry now looks to bring this type of technology to
other health categories, notably cardiovascular care.

Monitoring Wearable Devices: Only Getting Started Cardiovascular Monitoring: Growing Patient Demand
Innovation in cardiovascular diagnosis and monitoring has accelerated in recent years given the
B Diabetes Devices B General Non-Invasive Devices B Cardiovascular Devices large patient population. Nearly half of U.S. adults, for example, have some type of cardiovascular
$40B disease.! To address this population, new devices have come to market for:

A Arrhythmia Diagnosis and Monitoring

A An estimated 11 million individuals in the United States have arrhythmias, and an

$30B average of 160,000 deaths each year are associated with atrial fibrillation (Afib).2
R‘:\?,"k A Wearables like iRhythrmRc af | mj megcqg?@ XGM a _| bcrcar 7
chG patches.? Incumbent devices only detect 47% of arrhythmias, on average.*
$20B A Blood Pressure Monitoring
A In the United States, approximately 120 million individuals have hypertension, yet
only 1 in 4 adults with high blood pressure have their condition under control.®
Caring for patients with hypertension costs the United States about $131 billion
$10B each year.b
A Continuous blood pressure (BP) monitors can measure BP levels as often as every
15 minutes, providing vital information for physicians to develop treatment plans.
$0B As the cardiovascular device segment continues to mature, we expect increased
2017 2018 2019 2020 2021 2022 2023* 2024* 2025* 2026* 2027* 2028* consolidation of monitoring Capabilities ina Single deVice, which should help accelerate

* Forecast adoption and drive reimbursement coverage.

Sources: Text: 1. American Heart Association, 2019; 2. iRhythm Technologies, 2023; 3. American Journal of Cardiology, 2013.; 4. Ibid; 5. Centers for Disease Control and Prevention, 2023; 6. Ibid. Chart: Evaluate Pharma,
n.d.a; Evaluate Pharma, n.d.b; Evaluate Pharma, n.d.c
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Wearable Technology: Neurology Devices Are the Next Frontier

Leveraging adoption of diabetes and cardiovascular devices, we expect neurological wearables to drive the next wave
of technological innovation in the healthcare industry.

Wearable Technology Bridges Gaps in Current Neurological Care Wearables Particularly Useful for Age -Related Diseases
Neurological disorders are notoriously difficult to diagnose, monitor, and treat. Wearable We view self-sustaining monitoring and therapeutic systems as the future of patient care,
sensors can have broad reaching potential across many conditions. though it is particularly beneficial for elderly patients. In a recent Global X ETFs survey, we

found that individuals are even more likely to encourage elderly loved ones to utilize wearable

technology where availaple.
md ~~ n_rgclr&aqg f mkec,

Would you utilize a wearable sensor for a chronic illness, if appropriate?

A Sleep: Wearable sleep trackers can help diagnose and monitor sleep disorders, like
gjccn _nlc_ _Ib glgmklg_* gl rfc amkdmpr

A Head Trauma: Sensors can detect impacts and measure the force and direction of
injuries, helping determine severity of the trauma and inform patient care.

A Epilepsy: Monitors can help identify seizure triggers, track the effectiveness of
medication, as well as warn patients and loved ones of impending seizures.

Cumulative FDA Approvals of Neurology Al -Enabled Devices % of Respondents
20
Would you encourage an elderly loved one to utilize a wearable sensor that could
15 automatically transmit health vitals to their physician and alert emergency services, if needed?
10
5
0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 % of Respondents
Note: 2023 Approvals as of October 19, 2023. Note: Number of respondents = 1,032.

Sources: Charts Left: Food and Drug Administration, 2022; Right: De, 2023
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Digitizing Medicine: S -Shaped Adoption Curve

We expect the digital health industry to reach $459 billion by 2030, representing 17%
compound annual growth.?!

Adoption

AI Drug Diabetes
Discovery _ Wearables
Surgical

Neurological CaitfovEsalar Robots

Wearables Wearables

Early Adopters Early Majority Late Majority Laggards

Note: For illustrative purposes only.
Sources: Text: 1, Data Bridge Market Research, 2023; Evaluate Pharma, n.d.a; Evaluate Pharma, n.d.b; Evaluate Pharma, n.d.c; Insight Partners, 2023; Precedence Research, 2022-Aug; Precedence Research, 2022-Oct;
Precedence Research, 2023; Statista Market Insights, 2023
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Medical Breakthroughs
Therapeutics

Shaping Personalized Medicine

Genomic technologies have opened the door for a new era of drug discovery.
Such advancements are revolutionizing disease management and iliness
prevention, resulting in superior patient outcomes. Newer genomic treatments,

like gene therapies and genomic editing, offer near-cures for highly O
cumbersome illnesses. ®
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Therapeutic Development: A New Era of Drug Discovery Is Underway

Validation and adoption of genomic technologies have accelerated development of highly targeted treatments and
regulatory approvals. New drug categories, such as cell and gene therapies, seek to further improve drug efficacy.

Increasingly Complex Treatments Offer New Efficacy Standards

Small Molecule Drugs consist of small, simple chemical structures
60 60K and are usually administered orally.

50 50K
Large Molecule Drugs (aka Biologics)  are made from living cells,
tissues, and viruses. They are administered via injections or infusions.

40 40K

30 30K Cell and Gene Therapies rely on living cells and genetic alterations to
repair, replace, or restore damaged tissue and treat illnesses. This is a
relatively new treatment category and is traditionally administered via

20 20K infusions.

10 10K

0 oK Historically, the medical community has been limited in how it can

address diseases. With an increased understanding of illnesses and

2 8§ 5 8 8 2 3 § 28 3 %8 g2 5 82 8 8§ 8§ . . . .
8 8 8 8 8 8 8 8 8 © © ©5 8 © °© & & 8 new therapeutic technologies, the medical community now has
additional opportunities for improved treatments across virtually all
Small Molecule Approval (LHS) . | arge Molecule Approval (LHS) disease categories.
mmmm Cell and Gene Therapy Approvals (LHS) e Clinical Trials (RHS)
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MEDICAL BREAKTHROUGHS: THERAPEUTICS

Therapeutic Innovation Evident Across a Wide Spectrum of llinesses

The prioritization of therapeutic development is influenced by unmet medical need, size of the patient population
affected, historical success in treating the illness, and the competitive landscape.

Higher Risk, Higher Return | Lower Risk, Higher Return

Size of Bubble: Market size, based

Higher Risk, Lower Return | Lower Risk, Lower Return ) ' e
on estimated worldwide 2028 sales. ~ $885M

$600M -
8
$550M Alzheimers @ é [ Medical Specialty
> Specific lliness
$500M £ @ schizophrenia W s
2 @ RSV Infections
@ $450M 1=
s Cystic Fibrosis Parkinson's Obesity
2 U . T2 Diabetes ’
©
& $350M Chronic Heart Failure ‘ NSCLC
=
'-g $300M Cardio
o) Neurology
= $250M 4 ‘ Musculoskeletal ‘ Blood Industry Median
$200M
$150M Head and Neck Cancers @
Oncology . ;
$100M Cervical Cancer
0% 5% 10% 15% 20% 25% 30% 35%

Median Expected Approval Rate

Source: Evaluate Pharma, n.d.
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Case Study: Non -Alcoholic Fatty Liver Disease (NAFLD)

NAFLD is a high-risk, high-return category for therapeutic development given the lack of available treatments and scale
of affected patients. The annual cost of managing NAFLD in the United States is $103 billion.1

NAFLD: Growing Market for Diabetes Drug Treatments Expected Market Winners for NAFLD and NASH

®m Madrigal's MGL-3196  mNovo Nordisk's Ozempic Other

$6B
$5B
$4B
$3B
$2B
NAFLD and NASH currently have no approved treatments. As cases continue to largely go
untreated, NASH prevalence is projected to increase 63% between 2015 and 2030.4
$1B
Given overlap in risk factors between diabetes and liver disease, diabetic treatment Ozempic
is expected to be the second highest grossing treatment for NAFLD and NASH by 2028.56 Up -
to 75% of people who are overweight and 90% of individuals with extreme obesity have $0B I—
NAFLD.” 2022 2023* 2024* 2025* 2026* 2027* 2028*
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