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Metaverse

The Virtual Dimension Starts to Take Shape

Consumer engagement with the metaverse is increasing. Nvidia’s Omniverse now has over 50,000
individual creators since its beta release in December 2020.1 Meta Platforms announced that it will open a
physical storefront in California where shoppers can try out and purchase hardware, such as the company’s
Quest 2 VR headset, video calling device Portal, and smart glasses. Also, new metaverse demographics
and sectors are emerging. For example, Epic Games is working with LEGO to create a metaverse for kids,
where they promise safety and wellbeing will be primary considerations.

Cybersecurity & U.S. Infrastructure
Cyber Threats on Critical Infrastructure Prompt Warnings

The Cybersecurity and Infrastructure Security Agency (CISA), Federal Bureau of Investigation (FBI), and the
National Security Agency (NSA), released a joint Cybersecurity Advisory highlighting Russia state-
sponsored and criminal cyber threats to U.S. infrastructure. The advisory recommends immediate
protections such as patching exploited vulnerability, multifactor authentication, monitor remote desktop
protocol, and end-user awareness with training. The Department of Energy (DOE) recently announced a
$12 million investment to enhance cybersecurity measures in U.S. energy systems. These measures are
essential to ensure grid resilience as we add renewable energy capacity. Updating the grid’s outdated
infrastructure for reliable renewable capacity is necessary to achieve President Biden’s goal of a 100%
clean electrical grid by 2035 and net-zero carbon emissions by 2050.2

Electric Vehicles
U.S. Electric Vehicle Sales at Record Levels in Q1

U.S. consumers bought roughly 208,000 electric vehicles (including plug-in hybrids) in Q1 2022, with
California consumers accounting for 40% of those sales.® Seventy-eight percent of the 67,118 battery
electric vehicles sold in California were from Tesla.* In Shanghai, COVID-19 restrictions are easing and
Tesla’s Shanghai Gigafactory, the largest EV production facility in the world, is back up to 80% of its output
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capacity as of April 19, 2022.5 Tesla released plans to double its production capacity in Shanghai by building
a new factory on the same site, adding a possible 450,000 vehicles to the plant’s output.® Along similar
lines, a collaboration between General Motors and LG Energy Solution, called Ultium Cells, plans to open at
least four new plants for the sole purpose of manufacturing EV batteries.” Production is expected to begin
as soon as August.

Genomics
Alzheimer’s Discovery Fast-Tracks New Medicine

A study of genetic risk for Alzheimer’s connected an additional 42 genes to the likelihood of developing the
disease.? Genetics account for 60—80% of the risk.® The study also found that the immune system is one of
the several suspected yet unconfirmed pathways for the disease to develop. These discoveries should help
scientists better understand Alzheimer’s and facilitate medicinal development. Eli Lilly is on track to launch
five new medicines within the next year and a half, including its Alzheimer’s prospect, Donanemab.
Donanemab is an antibody that targets a modified form of deposited amyloid-3 peptide—prevalent in
Alzheimer’s patients—to treat early onset Alzheimer’s.

AgTech & Food Innovation

Food Insecurity Fears Loom Amid Peak Fertilizer Prices

The war between Russia and Ukraine continues to drive fertilizer prices through the roof. Fertilizer prices
have more than tripled this year because of supply constraints, as Russia is one of the world’s largest
exporters.'® As a result, U.S. farmers are turning to alternative crop fertilizer techniques, such as harnessing
microbes or plant-based products to provide crops with necessary nutrients. In time, techniques like these
could potentially replace traditional fertilizers.

With food insecurity increasingly acute, in September, the Biden Administration will host the White House
Conference on Food, Nutrition, and Health. This conference, which was last held in 1969, could help direct
the United States’ food policy. The announcement of the conference comes as inflation and supply chain
issues drive food prices higher, which will likely exacerbate many of the country's pre-existing food and
nutrition issues.

Lithium & Battery Tech
The Future of Battery Production Finds Opportunity in Lithium

As part of the Bipartisan Infrastructure Law, the U.S. Department of Energy (DOE) directed $3.16 billion
towards the United States’ supply of lithium-ion batteries.!! These batteries are critical to the electric vehicle
industry’s development and the clean energy transition, as evident by the significant funding dedicated to
strengthening the battery supply chain in the infrastructure package.'? The law earmarks $7.5 billion for EV
chargers, $5 billion for electric transit buses, and $5 billion for clean and electric school buses.!3
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THE NUMBERS

The following charts examine returns and sales growth expectations by theme, based on
their corresponding ETFs.

THEMATIC SALES GROWTH
Source: Bloomberg, April 30, 2022, Global X ETFs.
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Note: Forward looking based on data and analysis from 4/30/2022.
1year annualized forward sales growth is the consensus analyst expectations for total sales growth in the next 12 months.
*Blockchain reflects figures according to BKCH ETF
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APRIL 2022 THEMATIC ETF RETURNS
Source: Bloomberg, April 30, 2022, Global X ETFs.
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Note: The performance data quoted represents past performance and does not guarantee future results.

Performance data quoted represents past performance and does not guarantee future results. Investment return and principal
value of an investment will fluctuate so that an investors’ shares, when sold or redeemed, may be worth more or less than their
original cost. Current performance may be higher or lower than the performance quoted. High short-term performance of the
fund is unusual and investors should not expect such performance to be repeated. For performance data current to the most
recent month end, please call 1-888-493-8631 or visit www.globalxetfs.com.
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R NAV | 1795% -B5M% | 6632% |-119% 13.97% 173% - 13.58%
Incention Date 9/12/2016 068% Markel Price| -I779% | -1970% | 6529% |-1232% 1354% 143% - 13.41%
Index | -17.98% | -1845% 6974% |-1033% 14.62% 1214% - 14.00%

Eitech NAV | 1642% -2058%| 8793% |2318% 6.89% 1596% - 1572%

. 068% MarketPrice -1661% -2131% | 87.08% |-2356% 6.80% 15.87% - 15.67%
L LI S el Index | -16.39% -2069% 94.36% |-22.88% 750% 16.67% - 16.41%
T NAV | -1217% | 1578% | 103.81% | 0.83% 22.89% 14.27% - 16.38%
Inception Date O/12i2016  068% Market Price| -1259% 16.58% | 102.28% | 026% 2273% WI5% - 16.32%
Index | 1214% | 1573% | 10765% | 122% 23.30% 14.66% - 16.76%

ST NAV | 187%  -16.97% | 3092% | -1312% - - - 14.27%
Inception Date 412/30t0  068% Markel Price| 11.96% | -05% | 3138% -1308% - - - 14.45%
Index | 1181%  16.86% 33.36% |-1258% - - - 14.94%

. . NAV | 1035% -22.25% | 163.57% -35.54% 1019% 11.89% 111% | 10.95%
Incepti’f‘[‘i’gt"gﬁ‘#fqlzoﬂ 0.65% Market Price| -10.40% -23.33% | 16151% |-36.31% 9.98% 1.67%  10.98%  10.87%
Index | 9.95%  -22.39%  17817% |-35.66% 10.58% 12.35% 11.62% |  1.47%

Artificial Intelligence NAV | -13.46% -18.35% | 58.84% |-4.37% 2031% - - 16.91%
& Technology 0.68% Market Price| -13.85% -1915% | 57.96% | -4.95% 20.27% - - 16.88%
Inception Date 5/11/2018 Index | -13.44%  -18.25% | 6130% | -3.88% 20.86% - - 17.35%
Autonomous & Electric Vehicles NAV | 12.48% -1416% | 69.25% | 4.81% 2879% - - 1810%
Incoption Dato 4132018 . O68% Markel Price| 1245% 1455% | 6883% | 419% 2854% - - 18.02%
Index | -12.37%  -14.20%  7050% | 5.09% 29.08% - - 18.27%
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Y NAV | 738% 192% | 9370% 2688% - - - 35.43%

Inception Date 10/25/2019  0.50% MarketPrice 732%  175% | o7t 2625% - - . 36.37%
Index  -736%  2.01% | 9547% |2708% - - - 35.92%

. NAV | 1450% -1792% | 2892% | -2111% - - - 18.39%
Ince;ﬂgnmggfeﬁ’ggg;wg 050% Market Price -13.80% | -1733% | 3063% |-2158% - | - - 18.63%
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P Index  -14.25% M.06% | -1730% |-2339% - - - 215%
China Biotech Innovation NAV  1448% 1649% | 3386% |-2765% - - - 15.54%
incoption Date o/2a/2020  065% Market Price 1430% -1179% | -3446% -2890% - - - 1615%
Index  14.49% | 16.37% | -33.21% |-2715% - - - 15.00%
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Data Center Reits NAY -5.00% | -413% 5.68% 6.57% - - - 7.75%
& Digital Infrastructure 0.50% Market Price -4.89% @ -413% 5.60% 6.03% - - - 7.61%
Inception Date 10/27/2020 Index  -500% -408% | 576% | 667% - . - 782%
Emerging Markets Internet NAV -6.89% | -24.66% | -50.64% |-5010% - - - -36.62%
& E-Commerce 0.65% Market Price. -735%  -2671% | -5139% |-5104% - : - -3709%
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Renewable Energy NAV | 776% 527% | 2774% | 350% 1073% 1082% - 4.87%
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o 07 Wi 3 | e men -
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i 0.50% | Market Pricel -8.07% | -10.65% -5.70% - - - - -
Inception Date 04/08/2021 Index 8.08% | 10.46% 5529 i i i i i

Agtech and Food NAV -9.54% | -0.66% -28.76% - - - R R

Innovation ETF 0.50% | Market Price, -9.82% @ -1.05% -28.84% - - - - -
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= I
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NAV -34.69% -30.88%  -52.63% - - - - -

- EI‘I))thChg'i'?QIZOH 0.50% Market Price -34.88% -3125%  -5273% - - - - -
ception Late Index  -3478% -30.99%  -52.91% ] ] ] ) ]
NAV  -1762% -975%  -2731% ; . . . -

Solar

Inception Date 09/08/2021 0.50% |Market Price -17.98% -11.99%  -27.76% - - - - -

Index -1760%  -963% -2707% - - - - -
NAV -12.30% -888%  -23.85% - - - - -
0.50% Market Price’ -12.87% -11.63%  -2466% - - - - -
Index 12.30% -8.78% -23.63% - - - - -
NAV -19.34%  -2.31% -476% - - - - -

Wind Energy
Inception Date 09/08/2021

et ) | o5 L R
Index 15.33%  -2.29% -4.66% - - - - -

Green Buildin e ) ; e i ; ; i ;
Inception Date 04/ty22 | O4%% T e A - - ' i
Metaverse NAY - - -0.58% - = = - =
Inception Date 04/26/22 0.50% - - 0.79% - - - - -

Index - - - - - - - -
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P/S AND EV/S
Source: Bloomberg, data is as of 4/30/22 and 3/31/22, Global X ETFs.

Ticker

4/30/2022

3/31/2022

4/30/2022

EV/S

3/31/2022

BUG Global X Cybersecurity ETF 8.94 972 8.55 9.36
CLou Global X Cloud Computing ETF 5.99 6.83 6.42 1.21
GNOM | Global X Genomics & Biotechnology ETF 565 6.68 493 6.00
HYDR  Global X Hydrogen ETF 502 6.18 4.68 5.83

VPN Global X Data Center REITs & Digital Infrastructure ETF 4.86 518 8.03 8.33

CHB Global X China Biotech Innovation ETF 459 5.66 435 5.52

VR Global X Metaverse ETF 41 - 4.00 -

FINX Global X FinTech ETF 3.82 4.48 4.55 5.24
AGNG  Global X Aging Population ETF 376 4.53 4.48 518
SOCL Global X Social Media ETF 3.63 3.86 3.39 3.66

KEJI Global X China Innovation ETF 3.57 3.95 2.82 3.08
HERO Global X Video Games & Esports ETF 347 3.87 3.21 3.63
RNRG Global X Renewable Energy Producers ETF 3.26 357 5.08 5.48
BOTZ Global X Robotics & Artifical Intelligence ETF 3.21 3.89 317 376
BKCH Global X Blockchain ETF 315 5.77 3.87 760
POTX Global X Cannabis ETF 295 3.38 3.33 8.09
EDOC | Global X Telemedicine & Digital Health ETF 2.92 3.46 3.24 3.81
AQWA | Global X Clean Water ETF 272 297 3.88 413

SPX S&P 500 Index 2.58 2.90 2.89 By

AlQ Global X Artificial Intelligence & Technology ETF 2.56 297 3.26 376
SNSR Global X Internet of Things ETF 2.51 2.91 2.85 3.21
GRNR Global X Green Building ETF 2.41 - 431
MILN Global X Millennial Consumer ETF 2.38 2.61 2.0 3.00
RAYS Global X Solar ETF 2.09 2.83 2.91 3.51
EWEB Global X Emerging Markets Internet & E-commerce ETF 2.00 21 1.88 20

LIT Global X Lithium and Battery Tech ETF 1.97 2.40 218 2.62

ACWI MSCI ACWI Index 1.88 207 214 2.34
DMAT Global X Disruptive Materials ETF 177 2.23 2.09 2.55
KROP  Global X AgTech & Food Innovation ETF 1.54 1.69 17 1.87
WNDY | Global X Wind Energy ETF 151 1.82 2.61 3.07
EDUT Glohal X Education ETF 1.47 173 118 153
PAVE Global X U.S. Infrastructure Development ETF 1.42 1.57 171 1.87
CTEC Global X Cleantech ETF 1.31 158 1.61 1.85

BFIT Global X Health & Wellness ETF 1.29 1.37 1.50 153

EBIZ Global X E-commerce ETF 117 1.33 112 1.27
DRIV Global X Autonomous & Electric Vehicles ETF 0.97 113 110 124

P/S and EV/S refer to price-to-sales and enterprise value-to-sales, respectively.
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by Mirae Asset

F12 MONTH SALES GROWTH, PSG, AND EVSG
Source: Bloomberg, data is as of 4/30/22 and 3/31/22, Global X ETFs.

F12M Sales (%) PSG EVSG

4/30/2022 | 3/31/22 4/30/2022 3/31/22 4/30/2022 3/31/22

POTX Global X Cannabis ETF 73.5% 93.4% 0.04 0.04 0.05 0.08
BKCH Global X Blockchain ETF 491% 51.0% 0.06 011 0.08 Q.15
LIT Global X Lithium and Battery Tech ETF 48.2% 46.7% 0.04 0.05 0.05 0.06
RAYS Global X Solar ETF 421% 65.7% 0.05 0.04 0.07 0.05
KEJI Global X China Innovation ETF 32.1% 33.4% on 012 0.09 0.09
CHB Global X China Biotech Innovation ETF 27.8% 43.7% 017 013 016 013
BUG Global X Cybersecurity ETF 26.2% 25.9% 0.34 0.37 0.33 0.36
EWEB Global X Emerging Markets Internet & E-commerce ETF 18.4% 22.2% on 0.09 010 0.09
EBIZ Global X E-commerce ETF 17.5% 21.3% 0.07 0.06 0.06 0.06
CLOU Global X Cloud Computing ETF 12.5% 15.8% 0.48 0.43 0.52 0.46
BOTZ Global X Robotics & Artificial Intelligence ETF 11.4% 12.4% 0.28 0.31 0.28 0.30
AlQ Global X Artificial Intelligence & Technology ETF 10.5% 13.7% 0.24 0.22 0.31 0.27
VPN Global X Data Center REITs & Digital Infrastructure ETF 10.4% 12.5% 0.47 0.4 0.77 0.67
VR Global X Metaverse ETF 10.3% - 0.40 - 0.39 -
MILN Global X Robotics & Artificial Intelligence ETF 10.0% 12.4% 0.24 0.31 0.27 0.30
PAVE Global X U.S. Infrastructure Development ETF 9.3% 10.3% 015 | 015 018 018
DRIV Global X Autonomous & Electric Vehicles ETF 9.3% 13.3% 010 0.08 012 0.09
GRNR Global X Green Building ETF 9.2% - 0.26 - 0.47 -
HERO Global X Video Games & Esports ETF 9.2% 10.3% 0.38 0.38 0.35 0.35
BFIT Global X Health & Wellness ETF 8.2% 1.2% 0.16 012 018 014
SNSR Global X Internet of Things ETF 8.0% 91% 0.31 0.32 0.36 0.35
SPX S&P 500 Index 76% 10.3% 0.34 0.28 0.38 0.31
ACWI MSCI ACWI Index 1.5% 9.9% 0.25 0.21 0.28 0.24
SOCL Global X Social Media ETF 1.5% 11.5% 0.48 0.34 0.45 0.32
AQWA  Global X Clean Water ETF 7.4% 8.0% 0.37 0.37 0.53 0.52
EDOC Global X Telemedicine & Digital Health ETF 6.8% 131% 0.43 0.26 0.48 0.29
DMAT Global X Disruptive Materials ETF 5.6% 1.3% 0.32 0.20 0.38 0.23
KROP Global X AgTech & Food Innovation ETF 51% 3.2% 0.30 0.53 0.34 0.58
HYDR Global X Hydrogen ETF 3.4% 71% 1.47 0.87 1.37 0.82
FINX Global X FinTech ETF 3.2% 37% 119 1.20 1.41 1.40
AGNG Global X Aging Population ETF 1.7% 4.4% 2.22 1.04 2.65 118
RNRG Global X Renewable Energy Producers ETF 11% 4.7% 3.01 076 470 116
EDUT Global X Education ETF 0.8% 3.0% 179 0.58 1.43 0.51
GNOM Global X Genomics & Biotechnology ETF 0.1% 0.7% 76.42 9.48 66.63 8.52
CTEC Global X Cleantech ETF -2.2% 3.6% -0.60 0.44 -0.74 0.51
WNDY  Global X Wind Energy ETF -9.0% -1.5% -017 -1.23 -0.29 -2.08

Note: F12 Sales Growth refers to the consensus analyst expectations for total sales growth in the next 12 months. PSG and EVSG refer to
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by Mirae Asset

INTRO TO THEMATIC INVESTING COURSE - ELIGIBLE FOR CE CREDIT

Global X has developed an interactive, self-guided Intro to Thematic Investing course, that is designed to
share the latest ideas and best practices for incorporating thematic investing into a portfolio.

This program has been accepted for 1.0 hour of CE credit towards the CFP®, CIMA®, CIMC®, CPWA® or
RMA certifications. To receive credit, course takers must submit accurate and complete information on the
requested forms, complete the entire course, and receive a 70% or higher on the Intro to Thematic Investing

Quiz.

For Canadian course takers: This program has been reviewed by FP Canada and qualifies for 1 FP
Canada-Approved CE Credit, in the category of Product Knowledge, towards the CFP® certification or
QAFP™ certification. To receive credit, course takers must submit accurate and complete information
(including Job Title) on the requested forms, complete the entire course, and receive a 70% or higher on the
Intro to Thematic Investing Quiz.

Questions on receiving CE credit may be sent to: Education@globalxetfs.com

KEEP UP WITH THE LATEST RESEARCH FROM GLOBAL X

To learn more about the disruptive themes changing our world, read the latest research from Global X,

including:
e Global X ETFs Survey: Beyond Baby Boomers
e Introducing VR: The Case for the Metaverse
e A Tag-Team Effort: Battery & Hydrogen Fuel Cell EVs Both Needed to Reduce Emissions
e AgTech Could Reinforce Strained Food Systems
e Introducing GRNR: The Case for Green Buildings

ETF HOLDINGS AND PERFORMANCE:

To see individual ETF holdings and current performance across the Global X Thematic Growth Suite, click
the below links:

e Disruptive Technology: Attificial Intelligence & Technology ETF (AIQ), Robotics & Atrtificial
Intelligence ETF (BOTZ), Cybersecurity ETF (BUG), Cloud Computing ETF (CLOU), Autonomous
& Electric Vehicles ETF (DRIV), FinTech ETF (FINX), Video Games & Esports ETF (HERO),
Lithium and Battery Tech ETF (LIT), Internet of Things ETF (SNSR), Social Media ETF (SOCL),
China Biotech Innovation ETF (CHB), Data Center REITs & Digital Infrastructure ETF (VPN),
Emerging Markets Internet & E-Commerce ETF (EWEB), AgTech & Food Innovation ETF (KROP),
Blockchain ETF (BKCH), Blockchain & Bitcoin Strategy ETF (BITS), Metaverse ETF (VR)

e People and Demographics: Cannabis ETF (POTX), Millennial Consumer ETF (MILN), Health &
Wellness ETF (BFIT), E-Commerce ETF (EBIZ), Genomics & Biotechnology ETF (GNOM), Aging
Population ETF (AGNG), Telemedicine & Digital Health ETF (EDOC), Education ETF (EDUT)

e Physical Environment: U.S. Infrastructure Development ETF (PAVE), CleanTech ETF (CTECQ),
Renewable Energy Producers (RNRG), Clean Water ETF (AQWA), Hydrogen ETF (HYDR), Solar
ETF (RAYS), Wind Energy ETF (WNDY), Disruptive Materials ETF (DMAT), Green Building ETF
(GRNR)

e  Multi-Theme: Thematic Growth ETF (GXTG), China Innovation ETF (KEJI)
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