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Introduction

This Thematic & Digital Assets Review is the latest in a series of periodic reviews published by HANetf. The purpose of this
review is to analyse the year so far, and to provide an outlook for the remainder of 2023.

In order to do this, we reached out to our expert fund partners to provide their commentaries on the state of ETF and ETC
investing and gain an insight into their expectations and projections for 2023:

Inkoo Kang, Director, ETFs, Grayscale Investments
Grayscale Future of Finance UCITS ETF

Inkoo Kang is the Director, ETFs, at Grayscale Investments—the world's largest digital
currency asset manager. Grayscale enables investors to access the digital economy
through a family of secure, regulated, and future-forward investment products.

Kalea Power, Vice President of Business Development, EMQQ Global
EMQQ Emerging Markets Internet & Ecommerce UCITS ETF

Kalea's career highlights include managing private sector development programs in emerging
markets at the Center for International Private Enterprise, managing communications and
government relations for the President of KIMEP University in Almaty, working at the U.S.
Embassy in Riga, and the Russian International Affairs Council in Moscow.

Tom Rodgers, Head of Research at ETC Group
ETC Group Physical Bitcoin

Before joining ETC Group Tom ran his own agency, writing on stock markets, fintech, and
investing for clients in the US, Australia, and Europe. He came across Bitcoin during a
cryptography lecture in Manchester in 2015 and since then has been obsessed with the
growth of decentralised innovations in business, cryptographically-secured global money
alternatives and secular internet protocol technologies like Ethereum.

Jacob White, ETF Product Manager, Sprott
Sprott Energy Transition Materials UCITS ETF

Jacobis the ETF Product Manager at Sprott Asset Management - a global leader in precious
metal and energy transition investments. He is responsible for managing Sprott's ETF
lineup, ETF product development, investment analysis, and thought leadership.

Mark Abssy, Head of Indexing at Tematica Research
Digital Infrastructure and Connectivity UCITS ETF

Mark Abssy has product development and management experience with indexes, ETFs,
ETNs, mutual funds, and listed derivatives. In his 25-year career he has held product
development and management positions at NYSE|ICE, ISE ETF Ventures, Morgan Stanley,
Fidelity Investments, and Loomis Sayles. He received a BSBA from Northeastern University
with a focus in Finance and International Business.

Bilal Ismail, Head of Sales, SparkChange
SparkChange Physical Carbon EUA ETC

Billal was previously Head of Specialist Equity Sales at HSBC, where he was responsible for
delivering investment recommendations to a diverse range of the world's largest
institutional investors and led the distribution of a number of successful IPOs. He also led
the expansion of HSBC's Alpha Capture product globally, in particular to Asia, to meet
investor demand for differentiated electronic trade idea signals covering emerging markets.
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A year of recovery?

Tom Bailey, Head of ETF Research | HANetf

The bulls are back in town in 2023. Markets have seen one of their best half-year performances on record. The Nasdaq
index gained around 30%, while the S&P 500 gained approximately 15% as of 30t" June. The latter is now up 20% from
its previous October 2022 lows.

The bearish cloud that hung over the start of the year appears to have cleared. Talk of the “polycrisis” has receded.
Investors appear to have shrugged off concerns about an impending global recession, rising interest rates and sticky
inflation.

So where do we go from here? In our latest survey of wealth managers across Europe (p.7), the vast majority of
respondents said they expected markets to continue their recovery for the remainder of 2023.

The rally, however, has been remarkably unequal. The returns of major indices were concentrated in just a handful of
names, supposedly driven by optimism around the promises of Al. Indeed, the outsized performance of several mega-cap
stocks has resulted in the Nasdaq 100 undergoing an emergency rebalance.

As such, tech had aresurgence this year and this was echoed by our survey results. 74% of wealth managers cited having
increased their allocation to tech and digital stocks since the start of the year, making it the most popular choice among
the themes listed.

Whether the rally will broaden out to include a wider segment of the market remains to be seen. But as Mark Abssy, Head
of Indexing at Tematica Research, notes (p.19), the Al revolution has the potential to set the stage for the advancement of
the Virtuous Circle.

Alongside the rally in tech stocks, we have seen Bitcoin and cryptocurrencies recover. The Crypto Winter, it would appear,
is over. However, argues Tom Rodgers, Head of Research for ETC Group (p.14), it would be a mistake to view Bitcoin and
the Nasdaq as correlated.

When it comes to emerging markets, the first half of 2023 has seen divergence between China and the rest. The reopening
of China has so far been disappointing, with the outlook for the country's economy softening. But will sentiment toward the
second-largest economy change? Over half of survey respondents certainly think so, identifying China as an EM market
they are bullish on.

But there's no denying the growing interest in other emerging markets. India, which recently took over China in terms of
population, has seen growing investor interest. Kalea Power from EMQQ gives her on-the-ground perspective of this
future economic superpower (p.12).

Yet for all the optimism, the survey results showed that investors are increasingly concerned about geopolitics. Almost
80% of those surveyed said that geopolitics has become more important for fund selection over the past year. These
same tensions are also leading to growing interest in investing in the defence sector. With geopolitical risk intensifying,
countries are facing increasing pressure to boost their spending on defence and cybersecurity (p.9).

Elsewhere in the review we explore investing in EU carbon allowances (p.22), critical energy materials (p.17), responsibly
sourced gold (p.24) and the potential DeFi applications of Ethereum (p.16).

Source of all performance data: Bloomberg / HANetf as of 30.06.2023. All performance figures are showing net data, Past
performance is not indicative of future performance and when you invest in ETFs and ETCs your capital is at risk.
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Performance review of themes

Index / Theme
Future of Finance
Blockchain

Metaverse

Tech Megatrends

Travel

Global Airline Industry
Cloud Technology

Digital Infrastructure & 5G
Emerging Markets ex-China
Decarbonisation

Carbon Credits

Uranium Miners
Healthcare Megatrends
Midstream Energy
Mexican Sovereign Bonds
Responsibly Sourced Gold
Solar Energy

Space Economy

ESG Gold Mining

Clean Energy

Energy Transition Materials

Emerging Markets

NASDAQ Composite

S&P 500

MSCI World

Fund
Ticker*

GFOF

YTD 1Y 2Y 3Y 4y 5Y

KOIN

METR
ITEK
TRYP
JETS
SKYY
DIGI

FMQQ

CLMA

Cco2

URNM
WELL
MMLP
MEXS
RMAU
TANN
YODA
ESGO
ZERO

SETM

EMQQ

CCMP
Index

SPX
Index

MXWO
Index

Source: Bloomberg 30.06.2023. Returns are measured in USD.
When you invest, your capital is at risk. Past performance is not an indication of future performance.

*All performance figures are showing net data from the underlying index for each of the listed funds.
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2023 so far — has the fog cleared?

There’s no denying that 2022 was a tough year for equity
markets. The S&P 500 returned around -20% over the
year, while the MSCI World index returned around -19%.
With inflation proving more persistent — and exacerbated
by rising commodity prices — central banks embarked
upon the path of aggressive monetary tightening,
squeezing valuations.

But in 2023, it would seem that the fog has cleared — at
least for now. It is difficult to speak of a full recovery for
financial markets, as it remains to be seen whether the
recent rally will last. Fears of arecession have not abated,
and while the Fed seems to be opting for a more dovish
stance, it would not be surprising to see further rate
hikes.

Our best performing theme so far this year has been
Future of Finance, which returned 74.27%. Tech saw a
strong rebound this year, with the digital assets space in
particular posting strong performance. This was echoed
by the performance of our Blockchain theme, which has
returned 69.66% YTD.

Much of the news so far in 2023 has been dominated by
virtual reality (VR), most notably with Apple's
announcement of their mixed reality Vision Pro headset
in June. Previously the realm of companies like Oculus
and HTC, Apple is hoping to make its mark on the rapidly
growing sector. The Metaverse theme has returned
40.43% YTD.

Beyond digital assets, our Tech Megatrends theme
returned a strong 33.19%, but underperformed the
Nasdaq as a result of the extreme narrow nature of
Nasdaqg's rally in the first half of 2023.

+2a..4a ©

Travel, meanwhile, is continuing its recovery from the
COVID-19 Pandemic and was boosted by China finally
reopening its borders to travel in March. In June, airline
and hotel bookings reached their highest levels since
before the pandemic, and the sector could recover fully
before the end of the year. The theme returned 28.15%
YTD.

Uranium Miners returned 6.97%, as the UsOs price
continues to feed through to miners in the space. The
nuclear growth theme continues to have legs, especially
given its increasing acceptance as a valid contributor to
the net-zero transition (as evidenced by our survey
results, on p.7).

Gold continues to be appealing as a store of value and
hedge against inflation. Its position outside of the central
banks has served gold well, given the crises faced by
banks throughout the first six months of the year. So far
this year, the spot price has increased 3.74%.

Clean Energy had a largely flat start to the year. Despite
considerable backing by the Biden administration in the
form of the Inflation Reduction Act, clean energy stocks
have been affected by the high interest rates and poor
economic outlook.

Source of all performance data: Bloomberg / HANetf as
of 30.06.2023. All performance figures are showing net
data. Past performance is not indicative of future
performance and when you investin ETFs and ETCs your
capital is at risk.
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ETF and ETC survey results

In June 2023, HANetf conducted a survey of 50 wealth managers from the UK, Italy, Germany, and Switzerland to get their
outlook for a range of investment themes.

Has it become more important to take in account geopolitics in your fund selection over the past year?

78% of professional investors say geopolitics has become
more important in fund selection over the past year.

. Become more important (78%)

. Stayed the same (20%)

. Become less important (2%)

Which of the following emerging market countries are you most bullish on?

S. Korea 60%
China 54%
Brazil 52%
Turkey N 46%
Taiwan I 42%
India I 30%
Indonesia | 16%
Should nuclear energy be considered “green” and a valid contributor to the net-zero transition?
98% of professional investors consider nuclear energy to
be “green” and a valid contributor to the net-zero

transition.
B ves (98%)
B No %)
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Over the next 2 years, how do you see the
level of investment in clean energy changing?

Stay the
same
44%

Increase

56%
Decrease
0%
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How important are the ESG and
sustainability credentials of gold ETCs?

Very
Important important
52% 48%

Unimportant
0%

How do you see exposure to gold from
institutional investors, wealth managers
and other professional investors changing
over the next 6 months?

Stay the
same
8%

Increase
92% Decrease
0%

Do you see markets continuing their
recovery for the remainder of 20237

\[o}
2%

Which investment theme have you
increased your allocation to since the start
of the year?

Clean energy

38%

Which investment themes have you
become more bearish on since the start of
the year?

Critical mate

Blockchain

20/,
22%
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Introducing the future of defence — an ETF for a less
stable world

Tom Bailey, Head of ETF Research | HANetf

“After a long period of the declining frequency of war, we
are likely to be fighting more wars in the coming years as
the post-Second World War consensus breaks down”,
writes Dr Mike Martin, a former British Army officer.

Currently we are amidst the largest land war in Europe in
almost 80 years, with four of the five main nuclear
powers involved to varying degrees. Meanwhile, tension
is rising over the South China Sea and Taiwan, and the
Middle East and Sahel region of Africa remain highly
volatile. As aresult, global military spending is on the rise.
In 2022, a record $2.2 trillion was spent on defence.

Itis within this context that HANetf decided to launch the
Future of Defence UCITS ETF (NATO). The objective of
the fund is to offer investors an opportunity to invest in
global companies that generate significant revenues
from defence spending by NATO and NATO+ countries.

The crucial distinguishing characteristic of this ETF is its
focus only on companies providing equipment or
services to NATO or NATO+ members. This is to ensure
exposure to only responsible geopolitical actors,
reflecting NATO's role as a defensive alliance with an aim
to safeguard freedom and democracy.

In light of recent geopolitical developments, NATO
members are projected to significantly ramp up their
military spending.

The post-Cold War spending slump experienced by
European NATO members, often referred to as the Peace
Dividend, was significantly disrupted following Russia's
invasion of Ukraine. In 2022 alone, Central and Western
European countries collectively spent a record-breaking
$345 billion on military expenses, marking the highest
spending level since the end of the Cold War.

Yet, more military expenditure is expected. Most
European NATO members still fall short of the alliance's
2% of GDP military spending target - a situation deemed
untenable considering the current geopolitical context.
Poland exemplifies this new stance, committing to spend
4% of their GDP on defence in an ambitious attempt to
create Europe's largest land army.

In addition to increasing military personnel, there is a
surge in demand for advanced weaponry. The US-made
HIMARS, a guided missile rocket launcher system that
played a pivotal role in Ukraine's defence against Russia,
is a prime example. Ukraine is currently equipped with
between 20-40 HIMARS - Poland is in the process of
procuring 500 of these systems. The defence ETF is
positioned to capitalise on the manufacturers of this
military equipment given the surge in demand.

But in the 21st century, national security is not just about
physical borders and military strength. Governments

hanetf
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must now consider safeguarding cyberspace, which has
become a new battleground.

After invading Ukraine in 2014, Russia carried out a
multitude of largescale cyberattacks on the country.
These attacks impacted government agencies, critical
infrastructures like railways or ATMs, and even
temporarily shut down the Chernobyl radiation monitors.

Since the full-scale invasion of Ukraine in 2022, state-
sponsored actors have targeted 128 governmental
organisations in 42 countries that support Ukraine.

Other nation-states such as China, North Korea, and Iran
have also carried out politically motivated cyberattacks
on government and private sector targets. Indeed,
cybersecurity attacks increase consistently with growing
geopolitical tensions, according to the European Union
Agency for Cybersecurity’s latest Threat Landscape
report.

Areas of defence

Cyber

A global domain within the information
environment consisting of information
technology infrastructures and resident data,
including the Internet, telecommunications
networks, computer systems, and embedded
processors and controllers.

AAn
|
@

[/

Space

The area above the altitude
where atmospheric effects on
airborne objects become
negligible.

Sea

= N
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The United States, being highly automated and
interconnected through the Internet of Things, is
potentially the most vulnerable nation to cyberattacks.
Their reliance on internet-enabled devices for
convenience and efficiency has inadvertently created the
world’s largest attack surface.

The defence ETF brings these two components of
modern defence together, capturing both growing
conventional military budgets and the rising need for
robust cybersecurity defence.

Using a passive, rules-based approach, companies must
derive more than 50% of their revenues from the
manufacture and development of military aircraft and/or
defence equipment or have business operations in cyber
security contracted with a NATO+ member country.

Future of Defence UCITS ETF (NATO) provides
exposure to the companies exposed to NATO and select
NATO+ ally defence and cyber defence spending.

Air

The atmosphere, beginning at the
Earth's surface, extending to the
altitude where its effects upon
operations become negligible.

&

[
R
axxn
®

Land

The area of the Earth's surface
ending at the high-water mark
and overlapping with the sea
domain in the landward
segment of the shoreline.

The oceans, seas, bays, estuaries, islands,

coastal areas, and the airspace above these,
including the areas adjacent to the shoreline.

Source: GAO analysis of Department of Defence Information
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Future of finance companies in 2023

Inkoo Kang | Grayscale Future of Finance UCITS ETF

As we enter the latter half of 2023, the Future of Finance
theme continues to stand out among thematic exposures
as one for investors to watch. While investment
outcomes such as income and quality have been topical
this year, investors continue to allocate assets towards
equity segments with long-term growth potential. We
strongly believe that nascent themes and emerging
industries that cut across traditional sector and industry
classifications can be compelling options.

The Future of Finance theme represents the intersection
of Finance, Technology, and Digital Assets
Infrastructures — companies that are driving innovation
and transformation towards a more modern financial
system to create the Digital Economy of tomorrow.
Future of Finance-related companies are those that are
steadily building the infrastructure that may, someday,
run and operate significant portions of the global
financial system. These companies span segments of the
Digital Economy, such as Payment Platforms,
Exchanges, Miners, Asset Managers, and Blockchain
Technology. Throughout the first half of the year, we have
seen companies that sit within these pillars focusing on
their core businesses, working towards profitability, and
introducing new products and solutions around banking,
payments, custody, settlement, and more.

Coinbase Global Inc. (“Coinbase”) — Going beyond
Access to Digital Assets

Looking beyond the regulatory backdrop for Digital Asset
Exchanges, companies like Coinbase (NASDAQ: COIN)
continue to build and invest in robust product roadmaps
that reflect new potential for what a future-forward
exchange can offer customers. The very idea of an
exchange is evolving, and Coinbase sits at the centre of
that transformation. Trading (the on and off ramp to
investing in Digital Assets) remains the significant driver
of revenues — 73.8% as of the end of 2022 - but revenue
growth is coming from other products and services, such
as custody and asset management. These are not typical
services for exchanges today but may be the type of
value-added services that set the standard for the
Exchanges of tomorrow.

In March 2023, Coinbase acquired One River Digital
Asset Management to unlock further opportunities for
institutions to participate in the Digital Economy. They
also announced the launch of Base — a proprietary
Ethereum Layer-2 blockchain — in February 2023. The
Company has been vocal throughout the first half of

2023 about projects for Wallets-as-a-Service and
constant developments in its Coinbase Prime service.
The role that exchanges will play in the Digital Economy
is an exciting proposition.

Iris Energy Limited (“Iris Energy”) — Digital Asset
Mining with Sustainability in Mind

Digital asset miners play an integral role in building the
Digital Economy, and Iris Energy (NASDAQ: IREN) is a
name worth noting. Iris Energy is an owner-operator of
proprietary Bitcoin mining data centres powered by
100% renewable energy. Iris Energy seeks to prioritize
sustainability to leverage long-term opportunities for
“green” mining, which not only plays a role in solving for
energy market challenges, but also comes with added
benefits of lower costs and expenses for greater
profitability opportunities.

From March to April 2023, IREN announced an 85%
increase in output from and increased its operating hash
rate by 118%.

Block, Inc. (“Block”) — Building an Ecosystem

While it may be less obvious how a company like Block
(NASDAQ: SQ) is involved in the Digital Economy, we
would highlight that the embrace of blockchain and
Digital Economy-related innovations from established
and respected brands is an important sign of progress.
Lastyear, Block executives explained that the company’s
future is to serve as an ecosystem of products and
services. CFO Amrita Ahuja said: “...calling Block a
payments company is like calling Amazon a bookseller,”
and Co-Founder and CEO Jack Dorsey has consistently
pointed out that the digital assets will play a crucial role
in the evolution of the company's ability to grow and
“...move faster globally."

Most recently, Block has announced that it is exploring
the development of proprietary digital asset mining
hardware, including custom ASICs (application specific
integrated circuits). Their progress seems to be moving
swiftly, as the prototypes are already entering
production.

Grayscale Future of Finance UCITS ETF (GFOF) offers
investors the opportunity to benefit from innovative
businesses that are integral in evolving the financial
system to build the digital economy.
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Digital India on the ground - there’s always room for
one more

Kalea Power | EMQQ Emerging Markets Internet and Ecommerce UCITS ETF

“Thisis India. Thisis the land of the heart... That's how we
keep this place together — with the heart. Two hundred
languages, and a billion people. India is the heart.” —
Gregory David Roberts, Shantaram

In March, our EMQQ GOES effort took us to the heart of
the Emerging Markets story: India. On the streets of
Mumbai, Bangalore, Delhi, and Amritsar, the inimitable,
chaotic world of Shantaram came to life. From watching
five people pack into a rickshaw built for two, to weaving
through the unimaginable density of trucks, motorbikes,
rickshaws, CNGs, and pedestrians on the roads... From
witnessing the religious and cultural diversity in the
temples and mosques that dot the same alleys... It's not
accurate to describe India as merely a “country.” More
aptly put by our guide, India is a union of states. How else
can you describe a land uniting 17 per cent of the world's
population (1.4 billion people), more than 2,000 ethnic
groups, six major religions and over 121 spoken
languages (22 of them official)?

Home to the third largest and fastest-growing economy,
a burgeoning population that surpassed China's this
year, mind-boggling density, staggering ethnic and
linguistic diversity, low smartphone/internet
penetration, and limited infrastructure, India’s unique
conditions could easily be impediments to development

in another country. Yet, India is conquering them head
on. In fact, these are the same conditions that are
enabling the country to Ileapfrog traditional
consumption/development stages and go straight to
digital, creating more efficient public and private services
than we in the US could ever imagine. Indeed, both the
IMF and Morgan Stanley have commended India’s
transformation in the last decade and the positive
implications for its economy and market.

How has India done this? The answer lies in “Digital India”
and the “India Stack,” a moniker for a set of open APIs
and digital public goods, “upon which third parties can
build software with access to government IDs, payment
networks and data” (FT). The goal behind India Stack is
not merely to digitise specific public services, a path
many countries have pursued, but rather build digital
public infrastructure that can be used by both
government and private sector players to “enable
society-wide transformation” (IMF). India's investment
in public tools to enable systemic innovation across the
entire ecosystem — urban and rural, private and public,
MNCs and SMEs — sets it apart from the rest.

Two key pillars of the India Stack that we saw in action
during our trip were the United Payments Interface (UPI)
and Open Network for Digital Commerce (ONDC).

hanetf
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When meeting with Paytm (NSE: PAYTM) in Mumbai, a
preeminent Indian fintech that helped build the tech
behind UPI, we gained insight into India’'s digital
payments revolution, kickstarted by Modi's 2016
demonetisation campaign. Launched in the same year,
UPI now accounts for 68 per cent of all payment
transactions by volume in India. On the global stage,
India leads in this arena by far, last year accounting for
40% of the world's real-time digital payments, while
Brazil and China made up for 24% and 21%, respectively.
Indeed, the UPI QR code is ubiquitous; operated by
Paytm, Phone Pe, Google Pay, etc., it can be found
in kirana stores  (neighbourhood provision shops),
individual ice cream sellers parked in tourist areas, and
even in chai stalls and fruit stands in the Dharavi slum,
featured in the 2008 film Slumdog Millionaire. When
purchasing tickets for the TajMahal or Humayun's Tomb,
you get a discount when paying with UPI or card, while
cash-paying customers pay full price.

In an economy that is 50 per cent driven by consumption
and where 90 per cent of that commerce happens
at kirana stores, simplifying transactions and reducing
payment transfer delays through UPI has a massive
rippling effect. Improving cash flow for sellers and buyers
alike encourages the establishment of new businesses
and drives consumption. In 2021 alone, UPI unlocked
USDI12.6 billion in cost savings and USD14.6 billion of
economic output in India. Outside India’s megacities, UPI
has started to find its footing in cash-dominant semi-
rural and rural stores; in 2022, UPI transactions saw a
650 per centincrease inthose regions. While urban areas
rapidly digitise, India’s efforts to promote digital financial
inclusion ensure the rural consumer doesn't get left
behind.

After digitising payments, India is now focused on
revolutionising e-commerce. In our meeting with Invest
India in Delhi, the national investment promotion and
facilitation agency, we learned about the ONDC initiative,
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which aims to make digital commerce available equitably
to all Indian citizens. Launched this spring, ONDC
supports a decentralised ecommerce network that all
players — from Flipkart, Amazon, Uber and Zomato, to
supermarkets, retailers and the 13 million kirana stores
operating in India — can plug into. With all players in food,
fashion, payment and travel accessible in one super-app,
ONDC enables any buyer to connect with any seller on
the open network. The super-app aims to increase
visibility of all merchants, including small/medium
sellers that are largely excluded from digital platforms,
expand choice, and improve pricing for consumers, and
drive healthy competition and a level playing field in an
industry dominated by giants in other markets (think
Amazon, Alibaba). And like UPI, a government-backed
interface which numerous startups (Paytm, Phone Pe)
have built upon, the business opportunity to build on and
innovate for ONDC is “massive” (Antler India in Forbes
India).

In a country as diverse and populous as India, the list of
potential obstacles to growth and development is long.
While Shantaram argues that it's the heart that keeps
India together, it is the India Stack and Modi's digital-first
policies that are moving the country forward — at great
speed. Enabled by a catalytic and proactive government,
a swelling consumer class, growing smartphone
penetration, and favourable demographics, India is
undeniably the future of Emerging Markets. If the last ten
years were transformational for India, one can only
imagine what the next ten years built upon this digitised
foundation will look like.

EMQQ Emerging Markets Internet & Ecommerce
UCITS ETF (EMQQ) seeks to provide exposure to the
growth of online consumption in the developing world as
middle classes expand and affordable smartphones
provide unprecedentedly large swaths of the population
with access to the internet for the first time.

FMQQ Next Frontier Internet & Ecommerce ESG-S
UCITS ETF (FMQQ) is designed to provide investors with
exposure to the Internet and Ecommerce sectors of the
developing world except for China
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Bitcoin after the Crypto Winter

Tom Rodgers | ETC Group

There is no doubt that Bitcoin has significantly altered the
investment landscape. Nor that it has become an
attractive means of helping investors to diversify their
portfolios.

But there remain several common misconceptions about
Bitcoin given its unusual creation story and its
technological complexity.

This primer gives an overview of the available supply of
Bitcoin, its market size and holder profiles, and the
composition of supply and demand that support
Bitcoin's investment credentials.

Fast facts

1 Publicly traded companies own between 0.9% and
1.0% of the total Bitcoin supply, worth over $4.5
billion.

1 The Bitcoin network settles more than $30 billion
each week.

1 At a market cap of $500bn, Bitcoin has captured
19% of the store of value market from gold. Goldman
Sachs suggests this share will increase as Bitcoin is
more widely adopted.

Supply

Bitcoin's supply — like gold — is inelastic, in that it cannot
be raised to meet increasing demand. But while gold
markets can only estimate the amount of their
commodity that has been mined over time, we can say
with exact certainty the same for Bitcoin.

19.4 million BTC worth $500 billion have been created
since the network came online in October 2008.

In 2023 to date, 160,000 BTC have been added to the
total supply. That means we are 92.38% of the way to
maximum supply, given that network rules state there
must be a hard supply cap of 21 million coins.

Importantly, Bitcoin is a scarce asset, and the available
stock of new BTC grows at an exponentially slower rate
over time. This is most clearly obvious through its ever-
reducing supply inflation, which today stands at 1.78%
annualised.
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This relative scarcity, combined with greater adoption
and higher demand, supports its long-term investment
appeal.

The supply available for creation is cut in half once every
four years in a process known as the Bitcoin halving. The
next halving is expected in April 2024.

Futures and derivatives

The size of the Bitcoin market also means that it can
absorb large purchases and sales from institutional
investors without resulting in price distortions.

In part this has been aided by the dramatic growth of the
derivatives market for Bitcoin.

The derivatives market for all cryptoassets, which
comprises futures and options contracts, is worth
around $2 trillion as of June 2023.

The addition of a sizeable futures market for Bitcoin has
engendered the creation of futures ETFs, most notably in
the United States, where dozens of applications for spot
physical Bitcoin products have been rejected by the
Securities and Exchange Commission.

But while some ETFs, most notably in the United States,
are based on Bitcoin futures contracts, this makes them
costly and inefficient ways to track the price of Bitcoin.

Bitcoin trades largely in contango. That is, futures
contracts tend to trade at a higher premium than spot
Bitcoin. This contango generally exists because of the
larger amount of capital willing to leverage long Bitcoin,
versus the smaller amount willing to leverage short
Bitcoin.

Because of the expense of rolling futures contracts, and
the technical sophistication necessary to trade them (for
position hedging, etc.), we can say that Bitcoin's futures
market is largely institutional in nature.

A decade of demand trends

Bitcoin's demand profile has changed significantly over
the last 10 years. Until the mid-2010s there was no
institutional way to access Bitcoin in serious size.

While Grayscale launched its GBTC Trust in 2013, the
instrument has largely failed to track the price of Bitcoin
with any degree of consistency and as of June 2023 the
shares trade 43.85% lower than the net asset value of the
fund.

The addition of exchange traded products such as ETC
Group's BTCE, which launched in June 2020, allows for
the creation and redemption of shares, which means the
ETP can track the price of the physical Bitcoin that it
holds much more accurately.

Who holds all the Bitcoin?
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Through a combination of blockchain forensics, public
filings, and other research methods we can track with a
reasonable degree of certainty the largest holders of
Bitcoin.

Centralised exchanges such as Coinbase currently hold
the largest proportion of BTC, followed by funds and
ETPs such as ETC Groups Physical Bitcoin (BTCE).

The largest known private holder of Bitcoin is blockchain
investment group Block.one, while the largest publicly-
traded holder of Bitcoin is the business software firm
MicroStrategy (NASDAQ:MSTR).

Publicly traded Bitcoin miners hold more than 32,000
BTC as of June 2023.

Around 3.79 million of the 21 million total supply of BTC
are lost or permanently inaccessible, according to the
latest data.

One major consistent trend over the last decade is the
continued distribution of BTC from larger holders to
smaller holders — a signal of Bitcoin's wider adoption.

. . L
BTC holdings by entity :]. etc arowp
Sources: BM Pro, Bytetree, ETC Group

Exchanges 2312628
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Governments - 254312
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MicroStrategy . 139,999

Public Miners 32,786

Data as of 13 June 2023

After peaking in February 2021, those entities with
balances of over 1,000 BTC have been gradually falling.
Those entities now hold a much smaller proportion of the
total supply compared to the holders with balances of 1
BTC or less.

And the number of purely retail holders of Bitcoin,
characterised by small holdings of >0.01 BTC ($260) or
less, has risen from 830,000 in 2013 to 12 million in 2023.
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Bitcoin is not just the Nasdaq

One common misconception of Bitcoin is that its long-
term correlation with tech equities is extremely high. The
data shows this view to be factually inaccurate.

In this table we track the Pearson Correlation Coefficient
of Bitcoin versus several common portfolio diversifiers.
They are the MSCI World Index, Bloomberg's Commodity
Index, the Nasdaq 100 and REXP, a synthetic index of 10-
year German government bonds.

Long-term Bitcoin correlations generally
much lower than perceived

MSCIWorld NASDAQ 100
1 0.41 0431 -0.006 0.068

0.4 1 0915 001 0.195
0.431 0.915 1 0.012 0.077
-0.006 0.012 0.012 1 -0.003
0.068 0.195 0.077 -0.003 1

Data source: Bloomberg. All values calculated in EUR.

3 year correlations: data covers period 31 March 2020 to 31 March 2023

Perfectly positively correlated assets (a score of 1) move
in exactly the same direction, perfectly negatively
correlated assets (a score of -1) move in exactly opposite
directions, while uncorrelated assets (a score of ) move
independently of one another.

Over three years, the correlation between Bitcoin and the
Nasdag 100 is 0.431. By contrast, MSCI World's
correlation to the Nasdag 100 is 0.915.

If investors succumb to the noise of the market, or take
non-specialists at face value, this could lead to inefficient
portfolio construction.

ETC Group Physical Bitcoin (BTCE) is an ETC, 100%
physically backed by Bitcoin. Investors can therefore
gain access to the coin, without the need for a crypto
wallet. Crypto exchanges are often unregulated, whereas
BTCE trades on mainstream European exchanges such
as Deutsche Bores XETRA.

Please remember that cryptocurrencies are highly volatile and
when you invest in ETCs your capital is at risk.

HANetf Crypto ETCs Ticker
ETC Group Physical Bitcoin BTCE
ETC Group Physical Cardano RDAN
ETC Group Physical Ethereum ZETH
ETC Group Physical Litecoin ELTC
ETC Group Physical Polkadot PLKA
ETC Group Physical Polygon MTCE
ETC Group Physical Solana ESOL
ETC Group Physical XRP GXRP
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Ethereum: unlocking the
power of DeFi applications

The largest computing platform
for decentralised applications

Ethereum is by far the largest blockchain
ecosystem for decentralised apps and a key
infrastructural building block for Web 3.0.
ETH, the native asset of the Ethereum
network is the second largest
cryptocurrency after Bitcoin.

ETC Group Physical Ethereum (ZETH)
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ZETH is issued by ETC Group, Germany's

first Crypto ETP issuer.

Jan 23

Feb 23 Mar 23

Apr 23

May 23 Jun 23

Past performance is not indicative of future performance. Cryptocurrencies are highly volatile and when you invest in ETCs

your capital is at risk.

75%
50%
25%
~_,.—MW
_ W —_ 0%
=V hdl W \/_/ — T o
25%

What to look out for when selecting an Ethereum ETP

Not all Crypto ETPs are created equal, and the way that issuers structure their products makes an
important difference to the risks that investors face.

ETC Group focuses on the issuance of crypto ETPs such as ZETH with integrity that address the
concerns many investors have in trading novel asset classes. Its product creation approach is focused
on customer-centric innovation and investor safety. Some of ZETH's core features include:

BaFin Approved
Base Prospectus

Germany domiciled Issuer

German ISIN

Fork Policy

Investors entitled to
proceeds in case of
a fork event

etc-group.com

Bankruptcy Remote
Structure

Independent Trustee

Security documents
publicly available

Lending Policy

Lending not permitted
by prospectus

Assets serve exclusively
as collateral to units
outstanding

100% Physical Backing

Full fungibility

Physical redemption for
investors possible

Market Leading
Custodians

Regulated cold-storage
custody

Multi-signature security

Insurance covering hacking
and white-collar crime

Independent
Administrator

Holds veto rights over
all the asset movements

Part of APEX Group

Transparency

Independent digital assets
custody reporting

© ETC Group 2019-2023 bAll rights reserved
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Critical materials for the energy transition

Jacob White | Sprott Energy Transition Materials UCITS ETF

The Energy Transition Depends on Critical Materials

Nations around the world are engaged in a global energy
transition to phase out COZ2-intensive energy sources
with cleaner sources, including nuclear, solar, wind,
hydro and geothermal energy and to foster greater use of
electric vehicles (EVs).

This shift represents a significant structural change,
which depends on a specific set of critical minerals—
natural materials such as lithium, copper, nickel, and
many others—that are essential to energy generation,
transmission, and storage (batteries). While in significant
demand, many of these critical minerals are also in very
limited supply and capital-intensive to mine.

The World is Committing to Net-Zero Targets

The European Union (EU) and 193 countries have now
ratified the Paris Agreement, an international treaty to
slash greenhouse gas (GHG) emissions on a schedule
intended to limit global warming to 2 degrees Celsius (or
preferably, to 1.5 degrees Celsius). To achieve this, the
world needs to reach net zero by the year 2050.

In response, global investment in the energy transition
surpassed $1 trillion in 2022 and is now on par with
investments made in fossil fuels. However, energy
transition and grid investments will need to average $3.9
trillion from 2023 to 2030 to get on track for global net-
zero targets by 2050. In the 2030s, it is estimated that
average investment levels could approach $7 trillion
annually.
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Global Legislation in Place to Support Energy
Transition

According to the REPowerEU Plan announced in early
2022, the European bloc aims to help limit overall energy
demand in the EU, diversify away from Russian supplies,
and accelerate investment in cleaner energy
infrastructure.

Similarly, in the United States, the Inflation Reduction Act
(IRA), which became law in August 2022, provides
$392.5 billion to spur the financing and development of
initiatives for the energy ftransition. The largest

allocation, 41%, is earmarked for Clean Electricity Tax
Credits.

Critical Minerals: The Linchpins in Decarbonisation

The technologies underpinning decarbonization rely
more heavily on critical minerals than existing energy
infrastructure  and systems. According to the
International Energy Agency (IEA), an offshore wind
turbine depends on nine times more minerals than a
comparable gas-fired power plant, and an EV uses six
times more critical minerals than an internal combustion
energy (ICE) vehicle.

The energy transition can be separated into three broad
categories based on primary purpose: generation,
transmission, and storage. Each of these categories
relies on a set of critical minerals for which there are no
real substitutes.

Generation:

1  Uranium's atoms are easily split apart and
therefore are used as fuel by nuclear power plants.

1 Rare earth elements have strong magnetic
properties and are used in EV motors to help power
the wheels and in wind turbines for the same
torque-generating magnet functionality.

1 Silver is the most conductive metal on earth, and it
is used to help solar panels generate electricity.

Transmission:

M Copper transmits electricity, and is required
throughout our power grids, in all the technologies
used to produce and store carbon-free electricity,
and in electric vehicles.

Storage:

1 Lithium is critical in battery construction, and
stores energy that is used to fuel EVs.

1 Nickel is crucial to rechargeable battery design
and its high energy density makes it ideal for long-
range vehicles.

1 Cobaltis used as a core component of cathodes in
EV batteries. Cobalt imparts thermal stability and
high energy density to rechargeable lithium-ion
batteries, which is key to the stability and range.

1 Manganese is also a critical mineral for EV
batteries, acting as a stabilising component.

1 Graphiteis the largest component of an EV battery
by weight, for its use in the anode.
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Supply and Demand

Among all of these minerals, one trend remains the same:
supply is unlikely to meet the projected demand.
The supply for many of these minerals has been
constrained due to labor shortages, fuel inflation,
geopolitical concerns, long lead times, and diminishing
quality, to name a few. Demand, however, is projected to
grow at rates much higher than supply. For example,
electric vehicles are the largest consumer of lithium, and
demand for this critical mineral may increase more than
40 times by 2040 relative to 2020.

An Energy Transition Arms Race May Provide
Investment Opportunity

Supply shortages and high demand may provide unique
opportunities for investors:

1 Supply Limits: Commodities (especially critical
minerals) are becoming scarcer and therefore
more valuable. The market is well past peak cheap
commodities. We foresee concurrent demand and
supply shocks and the emergence of a commodity
supercycle.

1 Industrial Sovereignty: Industrial policy is moving
toward industrial sovereignty, with national
security as a focal point. Governments are using
policy, legislation, capital investment, grants, loans
and other means to crowd in private sector
investment, derisking it to create more predictable
returns and long-term incentives.

1 An Inflationary Process: The race to secure
critical minerals is highly inflationary because
building entirely new energy infrastructure—from
obtaining raw materials to processing and refining
them to distributing them via resilient supply
chains—is extremely capital intensive.

1 Capital Intensive: A massive amount of upfront
capital must be sourced and deployed, creating

Figure 1: Cleaner Technologies Rely on Critical Minerals
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demand-pull on the entire energy transition sector
and industrial base.

1 Reshoring Capacity: Capital availability may likely
outpace the capacity to spend. Afterthree
decades of offshoring and over a decade of chronic
underinvestment in commodity resources,
capacity (including commodity supply and
stockpiles, skilled trades, equipment, engineering,
and construction) is starting from a decades-low
base relative to the overall economy.

The New Commodities Supercycle Leaves Miners
Poised for Growth

Supply and demand pressures should position miners for
an era of sustained investment opportunity. From a
bird’'s-eye view, energy is transitioning away from high-
carbon sources, and miners’ share of GDP should expand
in line with the share of carbon-free activity. Indeed,
mining equities tend to move in line with commodity spot
prices over long periods. This trend has begun to emerge
post-pandemic, and we expect it to continue.

We believe that these changes will benefit the upstream
part of the critical minerals supply chain—the producers
of these critical minerals.

Sprott Energy Transition Materials UCITS ETF (SETM)
provides exposure to the critical materials that will be
vital to the energy transition.

HANetf and Sprott also launched Sprott Uranium
Miners UCITS ETF (URNM) which provides exposure to
uranium miners. Given the increasing acceptance of
nuclear power in the net-zero transition, uranium miners
could be poised to benefit as demand for the metal
surges, despite an ongoing supply deficit.

This list reflects Sprott's critical minerals focus and is not inclusive of all critical minerals. For example, the USGS “2022

Final List of Critical Minerals” includes 50 minerals.
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The road ahead for digital infrastructure

Mark Abssy | Digital Infrastructure and Connectivity UCITS ETF

If you Rip Van Winkled yourself through the first half of

2023, one of the things you might be wondering is if the - -
recession everyone was worried about had come and -
gone. You would be reading stories of a Fed pause, major

equity indices hitting multi-year highs, volatility hitting

multi-year lows and technology partying like its 1999.

Reality, of course, is more complicated. One thing we did

not see happening was just what the artificial intelligence

rush by Open Al’s roll out of GPT-3 would do to move the

virtuous circle into overdrive, even as the word still works

through the transition to 5G.

While the companies grabbing headlines and higher
valuations earlier in the year have been the ones
responsible for the development of these platforms, that
shifted abruptly with Nvidia’s (NVDA-US) first quarter
earnings release in May. What is interesting is that when
you read through the release, you'll find that it was 14%

YoY growth in Data Centre [ R

re
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