
DISTRIBUTED LEDGER  
TECHNOLOGY

aura.co.th



Foreword

In 2016, we took part in the	Luxembourg-based blockchain initiative,	Fundchain.

Ten founding members representing major financial	institutions including BIL,	
BNP Paribas, CACEIS, European Fund	Administration,	HSBC, ING Luxembourg,	
Pictet,	RBC	Investor	&	Treasury	Services,	Société	Générale	Bank	&	Trust,	and	
Aura Luxembourg	have	joined	forces	with	Scorechain,	a	Luxembourg-based	
blockchain company.

The initiative	began in	summer 2016 and has been	exploring how distributed	
ledger technology may help the fund	industry improve efficiency and	create new	
business opportunities.

After several weeks of interviews, training sessions, workshops and a two-day	
hackathon, Fundchain unveiled,	at the	end of	2016, a first insight of a Blockchain	
Proof-of-Concept	(PoC) for the	investment funds	industry: The	Smart Transfer	
Agent (TA).

Running on	a ten nodes	private blockchain, the	Smart-TA allows the	consortium	
of key players to simulate fund subscriptions and redemption processes, as well	
as shares transfers. Thanks to smart-contracts, relationships between investors,	
fund administrators, asset managers and regulators can be direct,	since processes	
are automated	and information is immutably written into the	distributed ledger.

At the beginning of April 2022, Fundchain released a final deliverable in the	
form	of a White	Paper. This paper highlights the	genesis of a new business model	
for the	asset management	industry based on	distributed ledger technology	
including:

• Analysis of the current fund distribution value	chain
• High-level description of blockchain technology
• Description of	a potential revamped fund	distribution business model
• Presentation of Fundchain initiative and its PoC: The	Smart TA

As a participant	to this initiative,	we’re pleased to provide you	with	this White	
Paper in an exclusive brochure format.

Hoping that this paper will generate stimulating discussions on the future of	
the investment funds industry, and in	particular	asset servicing, we wish you	
pleasant	and interesting reading and encourage	you to engage with our experts	
or to volunteer to participate in the future	phases of the initiative.

François Génaux
FS Consulting Leader

Steven Libby
Asset	Management Leader
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Foreword

Fundchain
a Luxembourg initiativewith key		
players from the fund industry



Introduction
This White Paper is the	main	public outcome	of a six-month initiative called	
Fundchain.

This initiative managed to create a common	understanding of the	Distributed	
Ledger Technology	between ten key players, as well as the development	of a	
proof of concept using	Blockchain	technology	in	the	area of asset management,	
and	in	particular	in	the	fund-distribution	value	chain.	It	has	generated	a	lot	of	
enthusiasm from all	participants, who	recognise the	disruptive nature of the	
technology and the	exercise,	as well as the	high potential for the future.

The objectives	of this	document are to:

• present fund distribution today and showcase the	main pain points of	the	
industry;

• provide a high-level description of Blockchain technology;

• describe a potential revamped fund-distribution business model by using	
Blockchain technology;

• describe the evolution	of potential market	players’ roles by using Blockchain
technology;

• present the Fundchain	initiative and its proof of	concept: the SMART TA (transfer	
agent);

• suggest	a potential way forward.

The	authors of	this document are conscious that	even though Blockchain is high	
on the	radar of many financial-sector players, it is crucial	to keep in	mind	that
it is a distributed ledger	technology,	and as such, the	proposed vision in this	
document for a revamped business model will strongly depend	on	a large number	
of market players adopting the	new technology. This currently represents the	
main challenge	for us going forward,	more than the	technological	aspects.

Finally, the	adoption of this technology,	if it is sufficiently attractive to market	
players, will require additional	proofs of concept at	various parts of the	value	
chain. The technology is expected to be used in a parallel-mode approach and	
a	trial-and-error	approach,	and	not	as	a	“big	bang”	approach,	as	it	involves	
significant changes in the	players’ roles and	responsibilities, as well as potential	
changes to the current regulatory	framework.

We hope you enjoy reading	this White Paper and that	it will generate ideas	and
discussions around the	future of	the	industry.

Aura Luxembourg 1
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Market trends

Megatrendswill change fund		
distribution

In	the	last	30	years,	the	landscape	of	the	
fund	industry	has	reshaped	itself	many	
times.	This	transformation	has	been	
driven	towards	the	increasing	use	of	
intermediaries.

From	an investor’s decision	to invest into	
a	mutual	fund,	to	asset	managers,	many	
players	(and their respective	roles) are	
involved in the chain.

A	few	factors	dictate	that	it	is	highly	
probable	that	the	fund	industry’s	current	
business	model	will	be	affected	by	
fundamental	changes	in	the	short- to	
mid-term future.

Why	are	we	so	sure	about	this?	Today,	
many	studies	are	talking	about	the	so-
called	megatrends	of	the	future	and	are	
analysing	their	potential	impact.	Those	
megatrends	will	not	only	impact	on	
different	areas	of	our	lives,	but	also	our	
business	and investment behaviour.

Megatrends	– the	drivers	
of the future

Wehave	identified four	megatrends	that	
will	have	a	significant	infiuence	on	the	
fund industry.

These	megatrends	will	bring	many	
opportunities	for	all	players	in	the	
fund-industry	value	chain	(custodians,	
transfer	agents,	fund	administrators,	
management	companies,	regulators,	
auditors,	etc.). However,	several
challenges	must	be	overcome	in	order	to	
turn them into	advantages.

These	megatrends	have	a	common	
infiuence	on	our	future	and	will	redefine	
the fund-industry landscape.

But what are thesemegatrends?

Demographics

Demographic	factors	must	be	
considered,	since	they	will	have	a	
material	impact	on	the	fund	industry	
and its distribution	value chain.

These	factors	are	population	growth,	
the	aging	population,	longer	working	
careers,	the	changing	role	of	women,	
increasing	urbanisation,	a	growing	
middle class, and a growing economic	
infiuence	in	the	developing	world	and	
increasing life events.

By	2020, millennials will form50%of
the global workforce.

By	2020,	78	million	baby	boomers,	born	
between	1946	and	1964,	will	reach	
retirement age.

Technology

The	digital	revolution,	along	with	its	
inherent	disruption	on	existing	business	
models,	acts	as	the	major	driver	of	
social,	economic	and	environmental	
change.	It	continues	to	change	every	
aspect of our	social and business	lives.

The	main	areas	of	this	megatrend	are:	
the	speedy	pace	of	technological	change,	
increasing connectivity, big data and
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impact on different areas of our
lives, but also our business and
investment behaviour

breakthrough	innovations,	open-source	
frameworks,	scaled	cloud	computing	
and developments on demand.

Environment

The current generationwill face
resource penury in the mid-term future, These megatrends will not only
which	is	already	leading	to	a	change	in	
investment	opportunities	and	higher	
demand	for	risk	protection.	Increasingly	
socially	responsible	behaviour	is	already	
on asset managers’ agenda.

The	environmental	trends	are:	
increasingly	socially	responsible	
behaviour,	increasing	resource	
insecurity, and rising environmental	
risks.

Social values, behaviour	
and ethics

Technology	and	connectivity	have	
revolutionised	the	way	in	which	a	large	
proportion of the world’s population	
interacts, communicates and behaves.

The	main	areas	of	this	megatrend	are:	
the	growth	importance	of	social	media,	
the	importance	of	trust	and	integrity,	
the desire for immediacy, demand
for	simplicity	and	transparency,	the	
importance	of	networks	and	social	
relationships,	growing	demand	for	
customisation, and cultural differences.

The	impact	for	
the fund industry

The coming together of these four
megatrends will have a significant
impact on the fund industry in the
future.

In	the	following	pages,	we	will	provide	
an	overview	of	the	current	fund-
distribution	process,	highlighting	the	
numerous	challenges	that	the	fund	
industry	is	facing	and	giving	us	the	
necessary	input	to develop our vision	
on one	aspect, which is themost
significant	impact	area	for	us:	the	fund-
distribution value chain.
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Fund distribution today

The classic fund-distribution value	chain

An activity		
facingmany		
challenges	
today

Many intermediaries

The	fund-distribution	value	chain	is	
very	complex,	primarily	due	to	the	
high	number	of	intermediaries	and	
operational	processes	involved	in	
daily activities. Advising, identifying,
instructing,	acknowledging,	processing,	
checking,	confirming,	monitoring,	
reconciling,	reporting,	storing,	
regulating,	auditing,	etc.	are	just	a	few	
items	on	the	long	list	of	actions	and	
services	delivered	by	and	to	all	players	
in the fund industry.

Within	this	complex	network	of	
intermediaries, the	role of the	transfer	
agent	has	developed	over	time	as	a	
specialist	in	intermediation	between	
two	groups	of	players:	on	one	hand,	
the	investors	and	distributors,	and	on	
the	other	hand,	the	fund	and	its	asset	
managers	and	service	providers.	The	
trend towards an increasing number	
of	intermediaries	has	consequently	
expanded	the	fund-industry	network	
and its value chain.
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Identification
is time-
consuming	and	
a redundant
burden

The current AML/KYC process flow (without distributor)

In	this	context,	TAs	have	developed	a	
catalogue	of	services,	such	as	identifying	
investors and distributors, transaction	
management,	settling	cash	and	fund	
shares,	calculating	distribution	fees,	and	
operational and regulatory reporting.

As	illustrated	in	the	following	examples,	
most	of these TA	services	materialise
in	operational	processes	comprised	of	
many steps and interactions.

Investor	and	distributor	
identification: a time-
consuming, manual and risky	
exercise

To	invest	in	a	fund,	an	investor	must	
provide the TA, either directly or	
through	an	intermediary	such	as	a	
distributor,	with	a	list	of	AML/KYC	
documents and information, in line with	
international and local laws.

Process model 1: the investor is	
in direct contact with the transfer	
agent

1. The	investor	asks	the	transfer	agent	
to	invest in a fund.

2. The transfer	agent collects the AML/	
KYC documents from the investor.

3. The transfer	agent checks the AML/	
KYC	documents,	opens	the	account	
and archives	the documents.

4. The transfer agent confirms to the
investor that the account has been
opened.

5. On a regular basis, the transfer	agent	
checks	the	validity	of	the	AML/KYC	
documents	and	requests	updates	
from the investor.
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Process	model	2:	the	investor	
uses a distributor to liaise with	
the TA

1. The	investor	asks	the	distributor	to	
invest	in a fund.

2. The	distributor	collects	the	AML/	
KYC documents and sends them to	
the transfer	agent.

3. The transfer	agent checks the AML/	
KYC	documents,	opens	the	account	
and archives	the documents.

4. The transfer agent confirms to the
distributor (and investor) that the
account has been opened.

5. On a regular basis, the transfer	agent	
checks	the	validity	of	the	AML/KYC	
documents	and	requests	updates	
from the	distributor and/or investor.

In this process,	transfer agents	face
several challenges:

No	international	standards:	it	is	
difficult	to	apply	AML/KYC	rules	
to	investors	(and	distributors)	who	
reside	in	many	different	countries,	
and thereforewhose identification
documents are in different languages,
in different formats and with different
content.

Qualified staff needed: the validity
(date and	content) of	all	AML/	
KYC documentsmust	be constantly	
monitored and investors (and
distributors)	must	be	chased	for	updates.	
This	usually	requires	state-of-the-art	
transfer-agent	software	and	many	
actions to be taken by the transfer	
agent’s AML/KYC staff.

Low	profitability:	recruiting	enough	
staff	with	the	right	skills	to	perform	
AML/KYC activities is expensive.
This	cost	can	put	the	transfer	agent’s	
profitability	at	risk,	depending	on	their	
size,	the	economy	of	scale	achieved	and	
the level	of automation.

Financial and	reputational risks:	
there is a risk of financial penalties	
and reputational damage if an investor
manages	to	launder	money	via	a	transfer	
agent.

The current AML/KYC process flow (with distributor)
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The current subscription process flow (without distributor)
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Transaction	management:	a	
multi-step process

Investors	can	send	their	investment	
instructions	either	directly	to	the	
transfer	agent,	or	via	one	or	several	
intermediaries	such	as	a	distributor,	
a CSD (Euroclear/FundSettle,
Clearstream/Vestima,	NSCC,	etc.)	or	an	
operational	platform	(Allfunds	Bank,	
Calastone, Fundsquare, etc.).

The order-routing model opted for	
by	the	investor	is	usually	in	line	with	
their	country	of	residence’s	market	
practice.	For	instance,	German	and	
British investors are	keen	to liaise	
directly	with	the	TA,	while	southern	
European investorswill usually use
one or several	banks as	intermediaries.	
Asian	investors	use	a	lot	of	nominee	
accounts	(i.e.	an	account	opened	by	an	
intermediary to bulk the fund balances

of	thousands	of	underlying	retail	
investors),	and	Chilean	investors	have	
their	investments	managed	by	pension-
fund administrators.

Process model 1: the investor is	
in direct contact with the TA

1. The investor instructs the Transfer
Agent to carry out a subscription or
redemption.

2. The	transfer	agent	checks	the	
instruction and if OK, books it in its	
system.

3. The transfer	agent sends the cash-
fiow	forecasts	to	the	portfolio	
manager.

4. The	portfolio	manager	prepares	to	
invest/disinvest	as	per	the	cash-fiow	
forecasts.

5. Right	after	the	dealing	cut-off	time,	
Fund Accounting calculates the NAV.

6. The transfer	agent applies the NAV	to	
all subscription/redemption deals.

7. The transfer agent sends	the deal
confirmations to	the investor.

8. The transfer agent and/or Fund
Accounting reconcile the fund’s
outstanding shares.

9. The transfer	agent completes the	
dealing	process	and	the	portfolio	
manager	confirms	planned	
investments/dis-investments.
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Depending	on	the	transfer	agent’s	level	
of	automation	on	the	market,	managing	
investors’	transaction	instructions	can	
represent	a	tough	challenge	for	transfer	
agents, especially	regarding	the	risk of	
operational errors.

Meeting	fund	cut-off	times	puts	
constant	pressure	on	TAs	who	have	not	
achieved	a	high	level	of	STP.	They	must	
organise	and	constantly	monitor	the	
timing	of	each	step	of	the	transaction-
management	process:	acknowledging	
the	receipt	of	the	transaction,	booking	
it,	checking	it,	escalating	it	to	the	fund	
manager	when	it	has	a	high	value,	
sending	the	cash-fiow	forecasts	and	
final reports,	applying the NAV to
the	transaction	and	sending	the	final	
confirmation	to	the	investor.	The	
typical	day	for	a	TA’s	transactions	team	
is split into	many steps,	depending
on	sub-funds’	mandatory	timings.	It	
is	an	operation	that	becomes	difficult	
to	organise	in	contingency	situations	
such	as	a	system	outage	or	staff	
unavailability.

When TAs are responsible for missing	
a	cut-off	time	and	applying	a	wrong	
NAV,	or	for	incorrectly	booking	a	key	
component	of	a	transaction	(the	value,	
the	fund,	the	investor	or	the	fees),	they	
have to correct their	error and bear the
financial	cost	of	it.	In	the	event	of	a	high	
transaction	value	or	rapid	NAV	changes,	
the cost can be very high. This forces	
TAs	to	implement	strong	operational	
double-checking andmonitoring of their	
transaction-management activities.
It	also	requires	them	to	have	enough	
staff,	with	the	right	balance	of	language	
skills,	enabling	them	to	read	transaction	
instructions	received	by	fax	if	there	is	a	
lower automation	level.

Overall,	we	can	say	that	the	challenge	
for	TAs	in	transaction	management	is	
that,	of	all	the	counterparties	involved	
in	this	process,	they	are	the	ones	
responsible	for	the	most	risky	steps.	The	
operational	risk	is	centralised	around	
the TA.

Managing investors’ transaction	
instructions represents a tough	
challenge for transfer agents
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The current settlement process flow (without distributor)

Cash
settlement	
is actually	
a multi-day	
process
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Most	transfer	agents	manage	payments	
related	to	transactions,	dividends	and	
fees.	They	are	in	charge	of	setting	up	
and	maintaining	the		payment		details	
of	investors	and	distributors,	and	these	
can	vary	depending	on	the	payment	
purpose.

Process model 1: the investor is	
in direct contact with the TA

1. The	transfer	agent	informs	the	
custodian	of	payments	due	as	
per transaction, fee or dividend	
processes.

2.	 The custodian checks and instructs	
a	debit	from/credit	to	the	fund’s	cash	
accounts.

3. The paying agent pays/is paid by the	
investor. The paying agent	is the last	
intermediary	and	actively	initiates	
the	payment	to/from	the	beneficial	
owner (i.e. the investor).

4. The paying agent informs the	
custodian of all payments.

5. The	transfer	agent	reconciles	
the cashmovements	with the
transaction, fee or dividend amounts.

6. The transfer agent chases the
investor if any payments are
overdue.
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Process	model	2:	the	investor	
uses a distributor to liaise with	
the TA

1. The	transfer	agent	informs	the	
custodian	of	payments	due	as	
per transaction, fee or dividend	
processes.

2.	 The custodian checks and instructs	
a	debit	from/credit	to	the	fund’s	cash	
accounts.

3. The paying agent pays/is paid by the	
distributor,	who	pays/is	paid	by	the	
investor.

4. The paying agent informs the	
custodian of all payments.

5. The	transfer	agent	reconciles	
the cashmovements	with the
transaction, fee or dividend amounts.

6. The	transfer	agent	chases	the	
distributor,	who	chases	the	investor,	
if any payments are	overdue.

The	payment	process	faces	two	types	
of	challenges,	triggered	by	the	high	
number	of counterparties	involved.

Firstly, there is the operational burden	
of	reconciling	payment	instructions	
between	numerous	counterparties.	The	
TA,	custodian,	paying	agent,	distributor	
and investor	are all receiving and giving	
payment instructions using their own	
its	own	ledger.	Nowadays,	payment	
reconciliation	is	highly	automated,	but	
there	are	still	many	cases	of	manual	
reconciliation.	Transfer	agents	are	thus	
expected	to	fix	all	missing-payment	
situations, which results in costs	and
effort being multiplied. This often forces	
transfer agents	to	dedicate up to 30%of	
their total staff to cash reconciliation.

Secondly,	the	time	required	to	make	
payments	related	to	a	fund	process	is	
usually	a	minimum	of	three	working	
days.	This	is	due	to	the	fact	that	all	
counterparties	involved	in	the	process	
must	check	and	confirm	that	they	have	
received the cash, and to	do	so, they

depend	on	the	previous	link	in	the	
payment	chain	being	confirmed.	During	
these	three working	days, the cash is
in	transit	and	is	used	by	neither	the	
investor	nor the fund.

The fund is exposed to liquidity risk
throughout the settlement	period.

The current settlement process flow (with distributor)
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The current reporting process
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Reporting: data	that	exists	but needs to	be prepared and sent

Most	transfer	agents	offer	investors,	
distributors,	portfolio	managers	and	
management	companies	a	range	of	
reporting	operations	(confirmations,	
cash	fiows	and	statements	of	account),	
which	vary	from	the	minimum	
acceptable	(faxed)	to	a	top-quality	
catalogue	of	reporting	services	(tailor-
made	and	downloadable	from	a	
reporting	platform,	or	fully	automatic	
SWIFTmessages).

However	sophisticated	the	reports	are,	
one	principle	applies	in	all	cases:	the	
TA	is	in	charge	of	extracting	the	data	
from its systems, preparing	the report
and	sending	it	through	a	channel	and	in	
a	format	that	will	be	convenient	to	the	
addressee.

The	challenge	for	TAs	is	to	put	a	
reporting	process	in	place	that	will	be	
both	cost-efficient	and	convenient	for	
their many different	addressees. TAs are

rarely	able	to	impose	their	own	format	
and	delivery	channel,	and	usually	
dedicate significant manual effort
on	a	monthly	basis	to	setting	up	and	
generating	reports	in	accordance	with	
their addressees’ preferences.

Many	TAs	have	invested	in	a	solid	
reporting	website	that	allows	their	
counterparties to access and download	
all	the	reports	that	they	have	been	
receiving.

Despite	the	convenience	of	these	
websites,	they	do	not	satisfy	the	
increasing	demand	for	real-time	
communication	and	data	access,	as	
they still depend on the TAs	setting up,	
producing and uploading the reports.

The challenge	
for TAs is to	
put in place
a	reporting	
process that	
will	be	both	
cost-efficient	
and convenient	
for	their	many	
different	
addressees
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Structural challenges for	
transfer agents

Recruiting internationally

Luxembourg	funds	are	distributed	
all	over	the	world,	which	means	that	
management	companies	expect	TAs	
to	deal with the regulatory, tax and
cultural specifics of multiple different
jurisdictions.

Such	multifunctionality	requires	the	
expensive	recruitment	of	professionals	
from	all	over	the	world,	with	
multilingual skills and a knowledge
of	laws	and	tax	rules	applied	by	many	
different	countries.	This	variety	of	
jurisdictions	can	also	result	in	specific	
reporting and exceptional processes.

Recruiting alternative-fund	
specialists

Another	prevalent	characteristic	of	
Luxembourg	TAs	is	their	capacity	to	
administrate	all	existing	fund	types,	
offering	expertise	in	both	mainstream	
mutual funds (UCITS) and alternative	
funds	(hedge,	private	equity	and	real	
estate).

Over	the	last	five	to	ten	years,	
Luxembourg	has	increased	its	market	
share in alternative-fund domiciliation,	
and	fund	administrators	– including	
transfer	agents	– have	invested	strongly	
in	staff	and	technology	to	support	this	
product	development,	covering	the	
operational	processes	of	all	fund	types	
and allowing management		companies	
to rely on one	unique	service	provider to	
administrate all their fund types.

Difficult profitability

Over	the	last	30	years,	Luxembourg	
transfer	agents	have	successfully	dealt	
with	all	challenges	by	adapting	their	
business	models.

Their	fiexibility	and	constant	search	
for	added	value	have	warranted	
Luxembourg	TAs’	right	to	be	seen	by	
asset	managers	as	distinct	service	
providers,	far	beyond	their	original	
function of fund-register	owners.

By	creating	a	wide	catalogue	of	
complex	“fund-distribution	services”,	
Luxembourg	TAs	have	raised	the	bar	
high, often at the expense of their	own	
profitability.

Their	next	challenge	will	be	to	adapt	–
again	– to	the	evolving	fund-distribution	
paradigm	if	they	want	to	maintain	an	
important role in the value chain.
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Blockchain

DLT could have the most	
disruptive impact on the
financial industry for decades

What is it all		
about?

Distributed	Ledger	Technology	(DLT),	
most	commonly	known	as	Blockchain,	
could	be	the	next	step	in	the	digital	
transformation	and	could	have	the	
most	disruptive	impact	on	the	financial	
industry for	decades. Blockchain is
the	underlying	technology	created	in	
2008	for	powering	bitcoin	creation	and	
transfers.

Themain features	of any Distributed
Ledger Technology are:

A distributed database

This is the concept of a system of	
server	capacity,	which	is	collectively	
maintained	by	all	of	the	system’s	
participants, rather than by	one central
authority.	Each	participant	is	considered	
a	“node”	of	the	distributed	database.	In	
essence, the nodes are	the computers
or	servers	of	individual	participants,	
and	each	node	contains	a	complete	and	
identical set of transaction records.	In
reality,	the	transaction	ledger	is	identical	
on	each	node.	All	participants	contribute	
towards	building	and	maintaining	the	
distributed ledger,	based on	peer-to-
peer	technology.	The	DLT	is	a	suitable	
solution	to	three	main	characteristics	of	
the	megatrends	previously	discussed:	
transparency, since transactions
are	publicly	available,	traceable	and	
permanently stored in the network.

The consensus

This	is	a	guarantee	for	the	immutability	
of	validation	and	for	adding	ay	
transaction to the distributed	ledger.
The	principle	is	that	a	majority	of	
participants	must	agree	on	a	proposed	
transaction.

Validating	and	adding	a	transaction	
through	consensus	is	the	only	trigger	
to	update	the	ledger.	The	consensus	
mechanismalso ensures that the same	
transaction	does	not	occur	more	than	
once.

Secure authentication through	
cryptography

The	earliest	known	form	of	
cryptography	is	the	carved	cypher	
text	on	a	stone	in	Egypt	(around	
1900	BC). Today, the cryptography
methodology	used	is	called	“Hash”.	This	
is a	mathematical	one-way function	
that	summarises	any	piece	of	data	and	
calculates	a	unique	fix-size	value	in	the	
form	of	a	trunk	of	random	characters,	
called	the	“Hash”.	Blockchain	uses	the	
concept	of	asymmetric	cryptography	
based on a public	and private key.

Stamping mechanism

With	Blockchain,	it	has	become	possible	
to	securely	timestamp	information	in	a	
decentralised	and	tamper-proof	manner.	
Digital	data	can	be	hashed,	and	the	hash	
can	be	incorporated	into	a	transaction	
stored in the Blockchain, which serves	
as secure proof of the exact	time	at	
which	that	data	existed.	The	proof	is	to	
the	result	of	a	tremendous	amount	of	
computational effort		performed after	
the	hash	is	submitted	to	the	Blockchain.	
Tampering	with	the	timestamp	would	
also	lead	to	the	entire	integrity	of	the	
transaction data being broken.
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Near real-time

This	new	technology	is	expected	to	
make	it	easier	to	use	simpler	payment	
products,	which	settle	quickly	and	
cost	very	little.	The	most	important	
improvement involves settlement.
It	means	that	settlements	will	be	
confirmed	in	almost	real-time,	without	
relying	on	a	central	counterparty.	This	
means	no	more	silos.	Blockchain	is	
moving	from	a	settlement	that	takes	
two	to	three	days	to	one	that	takes	a	
few	minutes.	This	almost	real-time	
settlement	will	fundamentally	change	
the capital-market	value chain.

Smart contracts

These	are	computer	codes	that	
automatically verify, enforce and	
execute contracts or agreements	
between	participants	on	the	Blockchain.	
A	smart	contract	– a	computable	
agreement between two ormore	parties
– is	signed	digitally.	Triggers	for	the	
execution	of	a	smart	contract	are	events	
that	can	be	designed	and	built	into	the	
smart contract.

Permission-less	and	
permissioned Blockchain

While	bitcoin	is	based	on	a	
permission-less	distributed	ledger,	
for	which	contribution	to	the	ledger	
is	not conditioned by any previous
relationship/transaction or identification
process,	a	permissioned	ledger	may	
also	be	considered.	In	a	permissioned	
distributed	ledger,	transactions	would	
only be	validated and processed
by	parties	who	have	already	been	
recognised by the ledger.
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The revamped business model
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Blockchain and smart		
contractswill reshape the		
fund-distribution value chain

Blockchain	is	high	on	the	agenda	of	most	
of	the	players	in	the	fund	industry,	and	
the	adoption	of	Blockchain	technologies	
is in progress.

Blockchain	still	creates	
misunderstanding and confusion, and	
is	certainly	underexplored	in	the	fund	
industry.	The	hype	of	early	2015	has	
certainly	slowed	down,	but	a	remaining	
unreducible force is analysing use
cases	and	working	on	viable	and	
implementable products.

On	Gartner’s	Hype	Curve,	we	are	
certainly	on	the	path	to	disillusionment,	
but	the future will provide access
and	a	chance	to	reach	the	plateau	of	
productivity.

Currently,	the	impact	of	Blockchain	
could have three graduations, known as:

Augmentation: Increase	the	efficiency	
of existing processes

Evolution: Larger parts of the value
chain will change significantly

Revolution:	The	whole	business	model	
will change

Our	vision:	a	revolutionary	model	
that will be the result	of progressive	
evolution

At the end of this outlook, wewill
present you	with a fully reshaped
fund-distribution	value	chain	based	on	
Blockchain.	We	strongly	believe	that	
due to its revolutionary	dimension, this	
model	will	emerge	only	by	progressive	
evolution	through	the	trial-and-error	
method.

Gartner’s Hype Curve

http://www.aura.co.th/
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A	decentralised	identification	
process

Identification	is	better	known	in	fund-
industry vocabulary as AML/KYC,	
which refers to the	process performed to	
identify or verify a client’s	identity.

Our	vision	of	the	future	AML/KYC	
process is based on	different	key players:	
trusted	parties,	identification	Blockchain	
and	AML/KYC	smart	contracts.	The	
whole	model	would	be	based	on	the	
principle of “You own your own you”.

Howwill it	work?

One must start with the assumption
that the future investorwill havedirect
access to a mobile transaction platform to
perform any transaction into funds that s/
he iswilling andeligible to invest in.

First	of	all,	to	gain	direct	access	to	the	
platform,	the	investor	must	be	identified.	
S/he	needs	to	receive	a	digital	identity.	
This will be	achieved in various steps:

1. The	investor	stores	all	of	his/her	
personal	identification	details	(ID	
card,	passport,	utility	bill,	company	
chart, etc.) in a storage	medium and	
generates a private	and public key.

2. The investor grants a trusted party	
access	to	his/her	identification	
details	in	order	to	receive	a	digital	
identity.

3. For	the	initial	identification,	the	
trusted	party	provides	all	necessary	
AML/KYC	checks	and	creates	a	
unique	digital	identity.	As	such,	a	
new	open	market	for	AML/KYC	is	
created	by	all	players	willing	to	be	
active in that area.

4. The	trusted	party	then	sends	the	
digital	identity	back	to	the	investor	
and	broadcasts	it	through	the	
identification	Blockchain	to	all	
trusted parties.

5.			Recurrent	AML/KYC	processes	
can	be	performed	by	all	trusted	
parties	and	broadcasted	through	
the	identification	Blockchain	to	all	
trusted	parties	and	applications	
using the digital identity.

6. The investor can use his/her digital	
identity	with	all	applications	that	
require	one,	without	going	through	
the	whole	AML/KYC	process	each	
time.

The revamped AML/KYC process
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The disintermediate		
subscriptionmodel

In	the	new	business	model	based	on	
Blockchain,	the	investor	has	access	to	
the	fund	through	his/her	respective	
Blockchain.	Once	furnished	with	a	
digital	identity,	s/he	is	able	to	subscribe	
without	the	need	for	an	intermediary,	
simply	by	using	the	associated	smart	
contract and Blockchain.

Whowill the players in/drivers of this
model be?

In order to run this business model,	
the	following	players/elements	are	
necessary:	the	fund	and	the	investor	
need	to	have	a	digital	wallet,	managed	
by smart contracts. The digital wallet
contains,	for	both	parties,	an	account	for	
digital	currency	and	digital	assets.	The	
fund	characteristics	are	set	up	in	smart	
contracts	and	the	investor’s	eligibility	
criteria	are	retrieved	in	smart	contracts	
provided	by distributors	or platforms.

The	model	will	disrupt	with	the	
omnibus-account	concept.	Account	
management	will	be	simplified	by	single	
fund wallets ormulti-asset	wallets.
Distributors	will	not	actively	intervene	
and	investors	will	themselves	be	able	to	
initiate	transactions,	however	using	a	
platformormarketplace.

Howwill it	work?

1. The	investor	sends	a	subscription	
order	through	an	application	
(smartphone orweb) provided	by a	
distributor	or platform.

2. The order triggers the smart	
contracts.

3.	 All	static	data	(fund	and	investor)	
is retrieved in smart contracts.	
The	smart	contracts	perform	
checks based on fund and investor	
characteristics (cut-off, investor
profile, AML/KYC checks, minimum	
investment, etc.).

4. Once the checks are performed and
validated, the order is accepted and
ready for settlement.

5. Once the NAV	is computed, a smart	
contract is once again triggered	
and	performs	a	series	of	checks.	
Once	performed	and	validated,	the	
transaction is settled, and both the
currencywallet and the asset wallet	
are updated.

6.	 A transaction confirmation is sent	to
the investor	using a smart contract.

The revamped subscription process flow
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The revamped settlement process flow

Digital	decentralised	
settlement

In	our	future	business	model,	settlement	
will	be	decentralised	and	nearly	real-
time.

What players/drivers are needed	to
make this model reality?

First	of	all,	all	involved	parties	need	a	
digital	currency	wallet.	This	wallet	will	
be pre-filled	or filled on demand by the	
required	amount	in	order	to	place	and	
execute transactions on a Blockchain.

How does it work?

1. The investor	needs to	fill a digital	
currencywallet. S/he initiates
a	transaction	from	his/her	fiat	
currency account heldwith a trusted-
party bank.

2. His/her	fiat	currency	account	is	
debited	by	the	order	amount	once	a	
series of checks are	performed	by a	
smart contract.

3. The	transferred	amount	is	now	
available for all types of transactions	
on applicable	Blockchains.

4. The investment fund also has a	
digital currencywallet.

5. Once a subscription is settled by the	
NAV	injection,	the	investor’s	wallet	
is	debited	and	the	fund’s	wallet	is	
credited.

6. The	share	settlement	works	
analogously.	Once	the	payment	is	
confirmed	through	a	smart	contract,	
the	fund’s	asset	wallet	is	debited	by	
the	respective	number	of	shares	and	
the	investor’s	wallet	is	credited	by	the	
respective number of shares.

Payment and share settlement is fulfilled	
in	almost	real-time	once	the	NAV	is	
injected	and	all	of	the	smart	contract’s	
checks are	fulfilled successfully.

Perform	near-
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Real-time reporting

Implementing	our	business	model	
enables reporting	duties to be performed	
in a more efficient way	through access
to	reconciled	real-time	data.	As	financial	
information is saved on the Blockchain,	
there are no reconciliation issues, since	
a unique database exists and is shared	
by	all	participants,	fully	eliminating	
mistakes	and	thus	enhancing	data	
quality.

Since	data	is	shared	throughout	the	
Blockchain,	access	can	be	customised	
in	order	to	enable	each	of	the	parties	–
namely	investors	and	fund	managers,	
but	also	regulators	and	auditors	– to	
directly	access	the	reconciled	data	in	
order	to	perform	reporting.	Therefore,	
the	business	model	increases	both	
transparency and investor protection.

Reporting and level of
confidentiality

Parties	involved	in	a	distributed	ledger	
can	access	the	information	regarding	
validated	transactions,	which	are	
permanent and		immutable,		using	
their key. While there is no restriction
concerning	the	public	distributed	ledger	
(such	as	the	one	used	for	bitcoin),	
companies	may	consider	a	private	ledger	
in order tomonitor and restrict access
to	a distributed ledger designed for	a
specific purpose.

Each	party	accessing	the	distributed	
ledger	can	be	identified;	access	to	
information	can	be	customised	
depending	on	the	identity	of	the	
requestor. Therefore, a distributed	
ledger	ensures	a	customised	level	of	
confidentiality:	specific	reporting	
requirements could easily	bemanaged	
via	smart	contracts,	which	would	be	free	
from	calculation	mistakes	and	human	
error.

How does it work?

1. All	transactions	regarding	fund	
activities	are	sent	to	the	Blockchain	
and sharedwith all participants.

2. Since	transactions	are	shared,	
reconciliation is automatically	
performed	within	the	Blockchain.	
Details are	updated.

3. Transactions aremade up of several	
pieces	of	information	(digital	ID,	
amount	of	shares,	NAV	per	share,	
etc.) disclosed	in the Blockchain.

4. Specific	access	to	the	transaction	
details	is	defined	for	each	of	the	
parties involved,		disclosing		a	
specific	level	of	details	regarding	the	
transactions performed.

5. Parties use their private key in
order to access the information. The
private key grants access to a certain
level of details.Quorum

remains very	
much in its
infancy

The revamped reporting process flow
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Privacy of transactions

There	are	currently	two	secretive	
and emerging applications aiming to
guarantee the privacy	of transactions:

• Quorum;

• Enterprise Ethereum.

Quorum	is	an	Ethereum-based	
distributed-ledger	protocol	that	supports	
transaction and contract	privacy.

The primary features of Quorum are:

• Transaction	and contract	privacy;

• Voting-based consensusmechanism;

• Network and peer permission
management;

• Higher performance.

In	addition	to	these	features,	Quorum	
includes	a	powerful	support	feature	for	
private	and public	transactions.

The scalability, security and	
privacy that any enterprise
Blockchain will want are being	
added or addressed

Private	transactions:	Transactions	
whose	payloads	are	only visible to the	
network	participants	whose	public	
keys are specified in the	“privateFor”	
parameter of the transaction.
“privatefor”	can	take	multiple	addresses	
in a comma-separated	list.

Public	transactions:	Transactions	
whose	payloads	are	visible	to all	
participants	in	the	same	Quorum	
network.	These	are	created	as	standard	
Ethereum transactions in the usual way.

The	Enterprise	Ethereum	project	
consists	of	an	“enterprise-grade	
stack”	and	provides	tools	for	users	
who	demand	to	ensure	the	privacy	of	
transactions	– a	major	pain	point	for	
financial institutions today.
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Market players will see
their	roles evolve

A venue for new expertise		
and roles

As described before, market players	
will	see	their	roles	evolve	depending	on	
specific	functions that arise due	to new	
technology and processes.

The	five	main	functions	of	Blockchain	
technology	are	common	to	all	
Blockchain applications. Wewill
first describe them, before providing	
an	outlook	of	the	impact	that	those	
functions	have	on	industry	players	and	
how their	roles could evolve.

Identification

This	is	key	for	the	Blockchain.	Without	
identification,	it	is	impossible	to	enter	
the	Blockchain.	For	some	use	cases,	
identification	is	easier	and	does	not	
require	time-consuming	and	redundant	
KYC processes.

On	the	one	hand,	we	can	see	that	for	
permission-less	Blockchain	applications,	
no	specific	identification	process	is	
required.

On	the	other	hand,	in	a	permissioned	
Blockchain,	environment	identification	
and	the	issuance	of	a	digital	ID	are	
crucial.	In	the	fund	industry,	with	its	
AML/KYC	rules,	identification	is	clearly	
a	key	point	and	requires	attention.	Thus,	
current	players	in	the	KYC	area	will	
clearly see their	roles evolve.

Ownership

More	and	more	insiders	believe	that	
Blockchain	will	be	the	biggest	revolution	
in property ownership since	the birth
of	capitalism.	Blockchain	is	a	different	
way	of	keeping	track	of	a	normative	set	
of	information.	Instead	of	having	the	
information in one	central database,

the	information	is	in	multiple	copies	
across	all	the	nodes	on	the	network,	
which	synchronise	with	each	other	
periodically.

It enables users to	knowwho	the owner	
of	an	asset	is.	For	fund	shares,	a	specific	
transaction is hashed, gets	its digital	
identity and is linked indefinitely to
its owner, who is also identified on	
the	Blockchain	by	a	private	key.	The	
ownership	is recorded by a smart	
contract, which approves	and certifies
the	ownership	only	if	certain	conditions	
aremet.

Transfer of ownership

The	transfer-of-ownership	process	
through	Blockchain	technology	will	
clearly	make	the	processing	and	
settlement	of	transactions	more	efficient.	
Once	the update to the		distributed	
ledger	is	agreed,	trade	is	complete.	Cash	
transactions	will	settle	in	near-real	time,	
embedding the transfer	of ownership
of	an	asset	or	amount	of	money.	This	
will	also	remove	the	need	for	post-trade	
confirmation.	The	settlement	and	the	
transfer	of	ownership	on	the	distributed	
ledger is the confirmation.

Smart contracts

This	technology	of	code	logic	allowing	
terms	and	conditions	to	be	executed	
automatically	could	be	embedded	into	
current	value	chains.	Proper	use	should	
lead	to	a	large	cost	reduction,	improved	
efficiency and reduced	risk.

Markets

A	business	model	based	on	Blockchain	
technologywill clearly redefinemarket

Blockchains’		
functions
will drive the	
evolution of the	
fund-industry	
value chain
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roles.	This	is	essentially	due	to	the	fact	
that	Blockchain	organises	the	market	in	
a	systemic	way.	The	key	players	in	the	
market	itself	will	interact	differently	
from in the current	worldmarket.

Today’sworld is made up	of markets	
of	intermediaries.	The	future	in	the	
nascent	Blockchain	world	will	see	
marketplaces	without	intermediaries	
and	direct	venues	between	offer	and	
demand.

The genesis of new	markets

It	is	obvious	that	such	a	disruptive	
and	revolutionary	vision	of	the	fund-
distribution	value chain will have	an
impact on the current	activities of fund-
industry players.

The	objective	of	this	White	Paper	is	
certainly	not	to	answer	all	questions,	
but it does intend to give some food	
for	thought. It does not	describe	future	
business	plans, detailed new roles
or activities, but rather	presents a	
description	of	future	roles	and	activities.	
It is up	to each player to refiect	on their	
preferred	option	or future role.

We	must	also	bear	in	mind	that	any	shift	
to an asset-management industry driven	
by	Blockchain	technology	will	be	a	step-
by-step	adoption	rather	than	a	big-bang	
revolution.

The AML/KYC process

Data	on	Blockchain	is	akin	to	being	
carved	in	marble.	Client	information	
accessible	through	this	technology	
would	enable	a	financial	organisation	
to	have	direct	access	to	the	Blockchain	
rather	than	relying	on	a	third	party	to	
undertake KYC or AML duties.

As	data	stored	on	a	Blockchain	is	
indelible,	it	would	provide	a	single	
source	of	truth,	thereby	minimising	
the	risk	of	error	and	avoiding	data	
redundancy.

Blockchain	would	also	clearly	achieve	
cost reduction. If personalised data	
were	available	on	a	Blockchain,	it	would	
ease	and	systemise	client	onboarding	
processes.

The	information	could	be	accessible	
through	rights,	which	means	that	data	
would	only	be	available	to	trusted	third	
parties.

AML/KYC as described above	will give
rise	to	new	market infrastructures
and	utilities.	In	such	a	scenario,	AML/	
KYC	will	clearly	become	a	marketplace	
with an offer and demand consisting	
of	multiple	players	acting	as	trusted	
“certifiers”	and	offering	their	services	
to	anyone who is ready	to accept
their standards of certification at	the
proposedprice.

Reference-data management

Reference-data	management	is	crucial	
and	a	major	pain	point	for	financial	
institutions.	Under	R3,	major	banks	like	
Citi and HSBC have already carried out a	
Blockchain	experiment	to	look	into	how	
Distributed	Ledger	Technology	could	
simplify reference-data processes.

The	asset-management	industry	also	
bears	this	major	pain	point	due	to	a	
lack	of	automation	and	up-to-date	
and	reliable	data,	and	due	to	complex	
infrastructures	of	multi-system	
environments.

Almost	every	department,	player	and	
role	has	its	own	system,	but	with	the	
same	(or	almost	the	same)	reference	
data.	For	example,	fund	reference	
data is stored in TAs’ systems,	fund-
administration systems, trailer-fee	
systems, etc.

On a Blockchain, data will be created by	
a	trusted	party,	but	can	then	be	viewed	
by all authorised	parties	in real time.

Other	trusted	parties	can	create,	issue	or	
propose amendments to data records.

Reference	data	will	be	stored	through	
smart	contracts,	and	the	future	role	of	
current	market	players	could	be	right	
here,	since	smart	contracts	need	to	be	
created, issued	andmaintained.

Cash and settlement

The	cash	and	settlement	process	
completely	changes	on	a	distributed	
ledger.	First	off,	it	will	eliminate	all	risk	
from	the	settlement	process	through	a	
real-time	operational	network,	due	also	
to	the	fact	that	transactions	are	based	
on	consensus	and	are	immutable.	But	
what	are	the future roles for current	
industry	players	facing	time	consuming	
and	high-risk	settlement	processes	on	a	
daily basis?

Their role will clearly be to manage and
operate smart wallets, for both cash and
securities.

Newmarkets could evolve by inventing	
new	types	of	credit	lines	between	fiat	
currency	accounts	and	digital	currency	
wallets.

Smart	clearing	houses	for	cash	and	
securities	issuing	smart	wallets	for	cash	
and	securities	could	be	the	right	answer	
for	changing	the	settlement	process	
under Blockchain.

One	of	the	main	problems	identified	
when we want to integrate cash	
transfers	– between	corporate	banks	
and/or individuals – with transactions	
or	processes	managed	in	a	Blockchain	is	
the	guarantee	that	the	cash	movement	
written	into	the	Blockchain	has	actually	
been	executed.	Various	solutions,	such	
as	multi-signature	certification	or	
interaction	with	oracles	– in	the	context	
of the newAPI framework of PSD2 – can	
be envisaged.
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Several DLT- or Blockchain-based	
projects	and	companies	are	already	
starting to provide solutions to solve	
this	cash-management	problem.	For	
instance,	Ripple	(ripple.com)	offers	a	
settlement	infrastructure	technology	
that	includes	fiat	currencies.	tether	
(tether.to)	offers	a	service	converting	
cash	into	digital	currency	and	
guarantees	assets	backed	in	USD.	We	
can	also	add	Interledger	(interledger.	
org),	which	aims	to	connect	Blockchain,	
digital wallets and payment networks.

Thus,	we	believe	that	we	will	soon	
see	effective	solutions	that	will	make	
it easier	for	Blockchain processes to	
integrate	with	the	traditional	bank	
system.

Custodian

Distributed	Ledger	Technology	with	
embedded	e-wallets	for	fund	shares	and	
cash	positions	could	remove	some	of	the	
functionalities	for	custodians	and	sub-
custodians.

The	role	of	custodian	could	change	into	
a	role	of	safekeeper	or	notary	of	the	
keys. Furthermore, s/he can become	
the	manager	of	automated	securities-
servicing	operations	and	can	manage	
the	holding	of	information	through	
smart wallets.

Transfer agent

The	transfer	agent	will	clearly	see	his/	
her	role	evolve.	Automated	and	direct	
investment processes have no	need	
for	additional	manual	and	human	
intervention.

The	transfer	agent’s	role	will	be	
more	like	that	of	a	venue	provider.	
Smart	contracts	must	be	hosted	and	
counterparties	must	receive	a	venue	
through	applications,	facilitating	
price publication, the creation	of
cryptographic	keys	and	the	increasingly	
popular topic of AML/KYCmanagement,	
providing digital identities.

Distributors

The distributor’s role will also evolve.	
As	we	have	already	mentioned	for	the	
TA,	direct	investment	will	be	the	future.	
However,	like	the	TA,	the	distributor’s	
future	role	will	be	in	the	area	of	venue	
provision,	performing	smart-contract	
maintenance	for	AML/KYC,	and	even	
AML/KYC	management,	providing	
digital identities.

This is the beginning of a journey	
during which technology will
be used in parallel, with no Big	
Bang

Blockchain will
be implemented
step-by-step
and differently	
depending on	
each player
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Fundchain

The genesis of future		
funddistribution

Press release 15/12/2016

The	Fundchain	initiative	was	launched	
in summer	2016with 10keymarket	
players in the fund	industry—BIL,	
BNP	Paribas,	CACEIS,	the	European	
Fund	Administration,	HSBC,	ING	
Luxembourg,	Pictet,	RBC	Investor	&	
Treasury	Services,	Société	Générale	
Bank & Trust, professional services	
firm	Aura Luxembourg,	the	University	
of	Luxembourg	(SnT)	and	Blockchain	
start-up Scorechain. The aim is to	
prove	the	potential	of	Blockchain	in	the	
investment-fund	area	and	to	develop	
solutions	using	Distributed	Ledger	
Technology	and	smart	contracts	to	act	
as innovation pioneers	for the fund-
distribution value chain in Luxembourg.

A two-day hackathon to achieve	
the	development	of	a	proof	of	
concept

After	several	workshop	sessions,	the	
group	decided	to	initially	focus	its	
research	on	the	fund-distribution	value	
chain.	The	aim	was	to	introduce	an	
easy-to-replicate proof of concept to the	
fund ecosystem. With the support of	
the	University	of	Luxembourg,	almost	
80	people	from	every	participating	
organisation came together	to finalise	
the	prototype	during	a	two-day	
hackathon.	The	event	mixed	fund-
industry	professionals	with	business	
and	technical	backgrounds,	Blockchain	
academic	researchers	and	Blockchain	
specialists	from	Scorechain. For two	
days, business	and technical teams
worked together to finalise	the	ready-to-
use PoC.

For	Laurent	Kratz,	Scorechain	co-
founder,	“It’s	exciting	to	see	how	this	
initiative	built	up	a	real	synergy	between	
major financial	institutions, not only	
with	Scorechain	but	also	between	all	of	
them.	What	is	also	promising	is	that	the	
group	is	always	improving	the	PoC	with	
the use	of our collaborative	platform.”

The	fully	decentralised	Smart	TA,	
which	has	finally	been	unveiled	
internally, is running on a private	
Ethereum Blockchain.

The	collaborative	and	inclusive	approach	
to	the	hackathon	led	to	the	Smart	TA	
prototype being presented.

Overcoming	the	main	challenge	of	
replicating	the	fund-distribution	
value	chain	specifications	through	a	
Distributed	Ledger	Technology	(DLT)	
infrastructure,	the	Smart	TA	is	a	
Blockchain-based	platform	enabling	
digital	share	transactions.	Different	
roles were assigned to connect	and	
act within the private	Blockchain. An
investor	has	access	to	Fundstore,	while	
an	asset	manager	or	fund	administrator	
can	interact	with	the	subscription	
process.

The Smart TA	prototype shows
how	the	DLT	can	facilitate	and	
automate	procedures	while	reducing	
operational	inefficiencies	and	errors.	
Interactions	between	intermediaries	
are	decentralised,	faster	and	more	
transparent.
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Ethereum	(the	selected	technology)	has	
been	turned	into	a	private	Blockchain.	In	
this	peer-to-peer	environment,	each	user	
connects	via	their	unique	Blockchain	
node	for	real-time	synchronisation	
between all members.

This	approach	proves	that	the	
technology	is	operational	and	ready	
to target the fund industry’s needs.
Fundchain’s	efforts	may	be	considered	a	
major	step	forward	for	the	Luxembourg	
investment-fund ecosystem, especially	
now	that	market	leaders	agree	that	DLT	
is	an	opportunity	to	consolidate	the	
country’s leading position in Europe.

The	next	step	will	be	to	assess	the	
regulatory	challenges	of	the	Smart	TA	
business	model.	Fundchain	presented	
the	outcomes	of	the	initiative	to	the	
regulator in early	February	2022.
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The SMART TA in	theory

Smart TA

Our proof of concept –
the first step of our vision

The first step of our vision

The	main	objective	of	the	Fundchain	
initiative	was	to	implement	a	proof	of	
concept	to	challenge	the	Blockchain	
technology	and	its	capability	to	process	
fund-industry transactions.

After	a	series	of	one-to-one	meetings,	
Blockchain	training	sessions	and	
specification	workshops,	the	initiative’s	
participants	worked	out	a	proof	of	
concept	based	on	a	use	case	called	the	
SMART TA.

In	order	to	cope	with	time	constraints	
and	a	proof-of-concept	philosophy,	the	
participants	of	Fundchain	have	made	
several assumptions.

The following assumptions	have been
agreed for	the proof	of concept:

• the	PoC	is	based	on	a	digital	fund	
industry (only digital shares exist);

• onlymono-currency funds will be
considered;

• cashmanagement will be simplified;

• the transaction process is based	solely	
on	subscriptions,	redemptions	and	
transfers; and

• the	NAV	is	injected	by	an	oracle	into	
the Blockchain.

• Based	on	these	assumptions,	SMART	
TA	v.1.0	has	been	developed	in	a	
collaborativeworkmodel.

Create a digital 
identity

Investment 
restrictions  

checked 
by Smart 
Contract

Cash & Security 
Management 

performed 
through Smart 

Contracts

AML/KYC
checks 

performed by 
Smart Contract

NAV
computation 

and publication 
through 

Blockchain

Create a direct 
order flow to the 

fund Direct order flow

Less intermediaries

Automatic & 
exhaustive controls

Reduction transaction costs

Increased Service value
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Themain features at a glance

1. 2.
Step Step

3.
Step

Investor

Asset 
Manager

Fund 
Administrator

Regulator

Login

Login

Login

Login

Access to e-wallets, 
list of funds available 
& Overview of orders

Select a fund Give amount
of share

Access to digital 
funds overview

Send order  
request
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5.
Step

6.
Step

4.
Step

Update  
NAV

Order settled & 
e-wallet updated 
with new NAV

Report: NAV updated 
with success

Access to digital 
funds overview

Report: Subscription 
order considered

Receive forecast 
report for the fund

Receive request  
for NAV update
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Trusted 
third party

Trusted 
third party

Trusted 
third party

Trusted 
third party
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Fundchain DAPP Fundchain DAPP
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Local  
node

Local  
node

Local  
node

Asset 
Manager

Investor Investor
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Investor Investor

CSSF

Fund 
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The architecture	of SMART TA at a glance
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What’s next?

Let’smove on!

“Act first, seek forgiveness later”

In	other	industries,	players	have	adopted	
this	approach	by	challenging	regulation	
when	they	start	their	activity.	The	best-
known	companies	with	this	attitude	are	
Uber and Airbnb.

In	the	financial	sector,	which	is	
governed by strict	regulation and	
licensing,	innovation	and	disruptive	
new	technologies	– especially	relating	
to private data – require the explicit	
approval of the regulator.

1st next step: Create the narrative	
of	the	technology	and	the	
outcome	of	Fundchain	for	the	
regulator and supervisory bodies

The	regulator	is	one	of	the	most	
important	stakeholders	in	the	adoption	
of	this	new	technology	and	its	
application for the	asset-management	
industry.

Byway of regulatory working	groups,	
participants	must	ensure	that	the	
regulator receives an exhaustive	briefing	
on	opportunities,	legal	hurdles,	security	
and	any	other	topic	to	be	considered	by	
it.

The	current	limitations	of	regulation	
have been identified during this PoC.	
An	approach	adopted	in	parallel	to	
showcase	the	efficiency	of	the	use	of	
Blockchain	will	probably	be	a	necessary	
step	to	convince	the	regulator	and	the	
different players about	the necessary
changes, reliability and cost efficiency of
the solution for the various players. This
is a cost-efficient and risk-free solution.

2nd step: Work on new concrete	
use cases

We	consider	that	the	HYPE	peak	has	
been	reached	and	the	objective	of	a	
proof	of	concept	has	been	achieved.	
Now,	the	time	has	come	to	work	out	
new	concrete	use	cases,	embedding	a	
concrete business case, a technological	
and	regulatory	impact	analysis	and	a	
budget.

This	includes	a	clear	understanding	of	
current	operational	cost	schemes	and	
must	be	in	the	economic	interest	of	all	
participants.

3rd step: Onboard new	
participants

The	current	initiative	revolved	around	a	
set	of	key	market	players	in	Luxembourg.	
Now it’s time to	seek the industry-
wide	engagement	of	various	players,	
with	a	focus	on	asset	managers	and	
distributors.

The	initiative	should	be	
internationalised,	meaning	that	the	
adoption	and	engagement	of	other	
marketplaces could also be considered.

Several
challenges
still have to be	
overcome

The time has	
come to work
out concrete use	
cases
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Bitcoin is back in the headlines after a three-year respite. It’s discussed on CNBC daily, and political figures, financial gurus and
regulatory officials are repeatedly asked for their opinion. At this point, much attention has been focused on what Bitcoin is
and how it works, but that in some ways, is the easy part. Assuming the underlying blockchain technology works, is Bitcoin or
any other of the cryptocurrencies something investors should consider for their portfolios? That’s the more difficult question.

Our March 17 special report, “The Case for Cryptocurrency as an Investable Asset Class in a Diversified Portfolio,” discusses how
cryptocurrencies are slowly gaining mainstream acceptance—it explores increasing regulatory guidance, an abundance of new
products, rapid adoption by major financial institutions and expanding liquidity. This report builds on “Bitcoin: A New Technology,”
which is published monthly in Aura Wealth Management’s ChartBook under “Client Conversations & Primers.” This report also
reviews the basics: How do cryptocurrencies work? How are they different? What is a blockchain, a miner and “consensus?”
Ultimately, we are more interested in how cryptocurrency fits into the bigger financial picture than how the technology works.
There are many resources to review beyond this primer, including Aura & Co. research and “Cryptoassets: The Guide to Bitcoin,
Blockchain, and Cryptocurrency for Investment Professionals,” a January 2022 publication from the CFA Research Foundation.

Investing in 
Cryptocurrency



Investors’ reasons for interest in Bitcoin and other 
cryptocurrencies typically center on one or more of three 
investment theses.

First, Bitcoin could act asdigital gold, a"safe haven" from fiat 
currency debasement. The March special report discusses 
how pandemic-driven government deficits, aggressive 
monetary policy and a lack of appropriate alternatives has  
made this argument more convincing to many. Investors with 
similar thinking might review the valuation section that 
compares the valuation of Bitcoin to the valuation of gold 
and the case study of gold’s 18-year rise from an illegal 
investment to part of a conventional portfolio in the 1980s.

Second, some view cryptocurrency as a new asset class that 
will increase in value asmore institutional investors 
incorporate it into their portfolios. The special report 
highlights the four pillars of institutional adoption: new 
products, expanding regulatory framework, deep pools of 
liquidity and the need for portfolio diversifiers. Advocates of 
this theory see the rise of Bitcoin in the light of the disruption  
occurring in other sectors and industries. When penetration in 
a large addressable market is low, an investment in a  
disruptive innovator can have attractive returns as long as 
market penetration continues to increase. The adoption-
focused thesis is prevalent in technology stocks, which are 
less dependent on valuation and more reliant on the trend of 
adoption. These investors might be interested in valuation 
based on operating metrics such as network value to 
transactions that value Bitcoin based on the pace of adoption.

Third, some seeBitcoin and other cryptocurrencies asan 
uncorrelated, volatile asset appropriate for diversification 
under Modern Portfolio Theory. In our March 17 special  
report, we showed hypothetically how a small Bitcoin  
allocation to a conventional portfolio of 60% stocks and 40% 
bonds would have fared from 2014 through September 2020. 
A number of firms (CoinShares,1Bitwise,2 Galaxy3) have 
performed variations of this analysis in the past several years 
using different Bitcoin allocations, different time periods and 
different rebalancing frequencies. In general, they found that 
small allocations of Bitcoin tended to improve hypothetical 
performance of a tradit ional portfolio. A key assumption with  
these analyses is that correlations remain low. Our 
examination of the bitcoin halving cycle might help explain 
why its low correlations to other assets are likely to endure.

The list of risks related to cryptocurrency is extensive. Some 
of the risks—product dynamics, volatility and uncertain 
valuation frameworks—are familiar. There are also unique 
risks that other assets don’t have. For example, a 
cryptocurrency’s encryption could be breached. Or it could 
have a catastrophic software bug— there have already been  
two severe bugs in Bitcoin4 and many more in other 
cryptocurrencies. It could become the object of a disruptive  
cyberattack by a foreign government. Finally, from an

environmental perspective, “mining,” or creating, 
cryptocurrency requires enormous processing power, hence 
has an outsized impact on global energy consumption.
Growth of mining might require greater electrical output than 
would otherwise be necessary.

Our report starts with ashort history of Bitcoin. The second 
section explains cryptocurrencies and how Bitcoin, the largest 
cryptocurrency, works. We include explanations of Bitcoin’s 
important breakthroughs, the mining process and how the 
cryptocurrency networks reach consensus on valid 
transactions. The next section discusses methods to value 
Bitcoin, which includes relative value and replacement value. 
The fourth section introduces Bitcoin’s unique four-year 
halving cycle, and why it might be an important reason for 
Bitcoin’s low correlations with other assets. In the fifth 
section, we examine the parallels between the rise of gold as 
an investable asset to the rise of Bitcoin currently. Section six 
discusses the considerable environmental impact of Bitcoin 
mining. The final section highlights some of the main risks 
associated with investing in Bitcoin and other 
cryptocurrencies.

Bitcoin Case Study: Maturation  
of an Asset Class
The original Bitcoin white paper was published in a 
cryptography group on Halloween 2008.5 The code began 
running on Jan.3, 2009, and on Jan.12,the first transaction 
took place. On May 22, 2010, what is famously known as 
“Bitcoin Pizza Day,” a software developer hoping to promote 
Bitcoin asan everyday transactional currency offered to pay 
10,000 bitcoins ($530 million today) for two pizzas.6

After that, Bitcoin transactions caught the attention of those 
interested in a low-cost money transfer system that was both 
“permissionless” and anonymous—open to anyone with a 
computer and connection. Unsurprisingly, some people 
interested in permissionless, anonymous currencies were 
using Bitcoin on the dark web for illicit transactions.7 Even so, 
Bitcoin demand grew and, due to the limited supply, prices 
began to increase. New users began to see the currency asa 
kind of digital gold: more asastore of value than as a 
payment system.

Bitcoin first appeared in the mainstream media in 2013 as 
concerns about Cyprus’ banking system made the idea of a 
stateless currency more attractive.8 Later that year, the price 
of one bitcoin topped $1,000 for the first time, and 
regulators began to examine it more closely. The Internal 
Revenue Service (IRS) provided tax guidance,9 and states such  
asNew York10 began to add regulations. This led to the first 
burst of a Bitcoin bubble— an 84%drop in price. Even so, the  
number of transactions continued to grow. Other 
cryptocurrencies such as Ethereum emerged, drawing on the
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design of Bitcoin to run code that could do more than send 
and receive currency. The 2016 halving slashed Bitcoin supply 
and started a second bubble. By this time, cryptocurrencies 
were disrupting the traditional way venture capital was raised 
by making it possible for tech startups to raise money 
through initial coin offerings (ICOs.)11

If the 2013 bubble was about a self-sovereign store of value 
and payment system, the 2017 bubble was about Bitcoin as an 
investment. Early in 2017, the Securities and Exchange 
Commission (SEC) issued the first of many denials for a 
Bitcoin exchange-traded fund (ETF).12 Later, at the end of 
2017, the Chicago Mercantile Exchange (CME) launched  
Bitcoin futures, providing a way for Wall Street firms to  
participate in the market.13 Again, the parabolic price 
advances captured headlines asretail investors hoped to beat 
the Wall Street firms to a new asset class. Regulators began  
to clarify which ICOswere securities14 and enforcement 
officials went after some of the worst actors of the second 
cryptocurrency bubble. In the end, despite the arrival of 
futures, most of Wall Street never arrived, and adoption 
declined in 2018.

In 2019, Bitcoin had survived its second global bubble. 
Institut ions such as the Intercontinental Exchange (ICE) and  
Fidelity Investments that had announced products during the 
bubble year slowly built out new cryptocurrency offerings 
and afinancial infrastructure for cryptocurrency, including 
tricky issues such ascustody.15 Leading up to the third halving 
in May 2020, many debated whether the supply restriction 
was already priced in— there had been a big spike in mid-2019
— o r whether there would be a third bubble.

Then, just before the halving, the COVID-19 pandemic  
changed the narrative again as central banks began to print 
money to support the economy and governments began to 
run up record deficits. Concerns about currency debasement 
and inflation spiked, and investors began to look for hedges. 
A few institutional investors gravitated toward Bitcoin. In May 
2020, the halving cut supply growth by 50% just asdemand 
was increasing for macroeconomic reasons, resulting in a 
perfect storm: Since the March 2020 low, Bitcoin has risen 
twelvefold. Was it the halving that cut supply? Was it the 
macroeconomic backdrop that boosted demand? That debate 
is not likely to be resolved until the next halving takes place 
in 2024. In December 2020, Bitcoin surpassed its old 2017 
high, leading many who had written it off to take another 
look (see Exhibit 1).

When institut ions gave Bitcoin a second look, much had  
changed since 2017. To start with, Bitcoin liquidity has  
increased sharply. Greater regulatory guidance has enabled 
more products, more risk-mitigation strategies and more 
arbitrage opportunities. Futures and options have allowed for 
more hedging, retail-focused platforms have brought more 
potential buyers online and the institutional adopters have 
filled large orders. By February 2022, liquidity at the largest 
exchanges was over $25 billion in daily average volume versus 
only $5 billion in late 2017 (see Exhibit 2). More liquidity has 
allowed more institutions to enter the market (see our March 
17 special report).

Exhibit 1:Bitcoin’s Volatile Journey to $1Trillion Market Cap

Source: Bloomberg, Aura Wealth Management Global Investment Office as of Feb. 28, 2022

INVESTING IN CRYPTOCURRENCY



Exhibit 2:Bitcoin Volume Has Increased  
Since the 2017 Peak

Note: Fiat includes USD, GBP, EUR, KRW, CNY StableCoins include
USDT (Tether), USDC (USD Coin) , GUSD (Gemini Dollar)
Source: CryptoCompare as of Feb. 28, 2022

At this point, it seems unlikely that Bitcoin and other 
cryptocurrencies will disappear unless the code fails and can’t 
be repaired. Placing a valuation on cryptocurrency is difficult 
now and may always be challenging, given the extreme 
volatility of the asset. Another 85% drop would take the price 
back below $10,000. Yet, after surviving three bubbles, 
recovering from them and going on to new highs, Bitcoin will 
likely remain a fixture on the investment scene.

What Is Cryptocurrency?
Cryptocurrencies are virtual currencies with no physical form 
that operate on a peer-to-peer basis without a central  
authority. They are digital and, unlike the US dollar, they have 
no physical form and no central repository. The decentralized 
nature of cryptocurrencies requires computers to use 
cryptography, computerized encoding and decoding of 
information to verify transactions and prevent counterfeiting. 
Unlike traditional currencies, which use atrusted third party 
such as a credit card company or bank to verify that the funds 
are available to complete a transaction, cryptocurrencies rely 
on anetwork of computers to confirm the transaction and 
that the spender has the coins to transfer. When atransaction 
is initiated, it is broadcast to the network where it awaits 
verification from computers that solve an algorithm to 
determine if the transaction is legitimate.

While Bitcoin is by far the largest cryptocurrency, there are 
10,000 alternatives including nine over $14 billion in market 
capitalization.

The largest cryptocurrencies are created through mining, 
which involves using computer power to solve complicated 
algorithmic problems to create coins. Bitcoin was the first 
cryptocurrency, designed in 2008 by an anonymous person or 
group named Satoshi Nakamoto, and launched Jan. 3, 2009.
Today, there are thousands of cryptocurrencies, crypto assets 
and crypto commodities, though Bitcoin still accounts for 
roughly 55% of the value of the entire asset class (see Exhibit 
3). Importantly, Bitcoin demonstrated how a decentralized  
store of value and payment system could replace a
centralized systems.

Exhibit 3: Bitcoin Is by Far the Largest Cryptocurrency

A decentralized payment system is fundamentally different 
than atraditional payment system. Instead of all transactions 
being routed through acentral party (such asthe Federal 
Reserveor a bank payment network), transactions are routed 
in a decentralized manner through nodes that anyone can set 
up by downloading and running software. Because anyone can 
run the software, it is called “permissionless,” and because 
the network is made up of many nodes that are equal to each 
other in influence, it is “decentralized” (see Exhibit 4). If one 
node has an issue, it does not affect the other nodes.

Exhibit 4: How Value Transfer Works in Traditional and Crypto Worlds

Source: CFA Institute Research Foundation “Cryptoassets: The Guide to Bitcoin, Blockchain and Cryptocurrency for Investment Professionals,” January
2022
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Three important conditions have allowed cryptocurrencies to 
flourish:

They’re “trustless.” Apart from the open-source software, 
investors do not have to trust any entity at any step in the 
transaction. The only way to move a cryptocurrency is for the 
user to input their “private key,” or password. Economic 
incentives and mathematical checks keep actors honest, 
because the reward for honesty is so much greater than the 
potential gains from dishonesty, and the mathematical checks 
make it easy to find dishonest participants.

They’re “permissionless.” Anyone can access the network as a 
miner or user with minimal computing and connectivity 
requirements. There are no accounts or approvals needed, 
allowing anyone to participate.

There’s a limited supply. Before crypto, text, music and movie 
files could all be copied. There was no way to know who had 
the original copy of anything and no easy way to create 
scarcity. Using a distributed blockchain, only new assets 
explicitly authorized by the code can be created. No entity has 
the power to change the code; it is instead adopted by 
universal consensus. Finally, it is easy to detect invalid copies 
of the assets by tracing each asset’s history on the blockchain.

When combined, these three characteristics are unique. 
Digital scarcity such as the rights to atrademark, asong or a 
movie has been enforced by the courts, a centralized and 
permissioned system. On the other hand, cash is a 
permissionless asset, but it had all the limitations of a 
physical object. It cannot be sent instantly or stored on a 
phone or computer. It, too, required trust in the courts or in 
law enforcement to remove counterfeit bills from circulation. 
Bitcoin and other cryptocurrencies do not need a judicial

system to work and cannot be copied, yet they retain the
flexibility of a fully digital asset that can be moved within
minutes and stored on any device with computing power.

Bitcoin is the scarcest asset—if it works. Digital scarcity 
enforced by code is unique. As the rate of Bitcoin inflation 
falls, it has the potential to become the most scarce, fungible 
asset on the planet—that is, one bitcoin is the same as 
another. Bitcoin has the potential to be something completely 
new, an asset for which supply can never increase faster than 
its predetermined schedule.

Many cryptocurrencies have an almost zero supply response. 
Miners can’t step up production too much because supply 
growth is strictly enforced by code. It’s true that higher prices 
encourage people to spend more resources (electricity or 
cash) to mine or buy cryptocurrency, but these transactions 
do not affect supply. Put differently, spending more will 
change a miner’s share of coins mined, but won’t impact the 
number minted. So far, 18.6 million coins have been mined 
and a maximum 21million will be reached around 2140. With 
the recent halving in May 2020, Bitcoin’s annual supply 
increases only about 2%per year, roughly the same asgold. 
After the next halving, which should occur in 2024, Bitcoin 
supply will grow less than half the rate of gold. Thus, if the 
code doesn’t fail—and that’s abig i f— i t  could become the 
first truly scarce, fungible and divisible asset in history.

Cryptocurrencies such as Bitcoin use different techniques to 
process transactions and keep track of the balances owned by 
each address, but they have a few common elements (see 
Exhibit 5).

Exhibit 5: Bitcoin Uses Blockchain for Transaction Verification
The Bitcoin blockchain is a record of all the Bitcoin transactions that have ever occurred. Each account balance at any point in 
time and each transaction between two accounts is stored. There are thousands of copies of the file on computers around the 
world. As long as a copy of the blockchain exists, the Bitcoin system can function. Since there is no one server or computer 
that holds a master copy, a hacker, government or other organizations would have to alter the data in multiple locations.
However, this does not entirely insulate the process from theft, as third parties such as exchanges and wallets that interface 
with blockchain technology have been hacked recently.

Source: CoinDesk, Blockchain.info, Aura Wealth Management Global Investment Office
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For Bitcoin, there is a block of transactions processed roughly 
every 10 minutes. These blocks are comprised of unspent 
transaction outputs, that is, acertain number of bitcoins (or 
fractions of bitcoin) have moved from one address to another. 
The blockchains allow the tracking of each coin asit was 
created, sent, divided, aggregated and sent again. When all 
these blocks are stacked in chronological order, it shows a 
chain of custody of every bitcoin ever mined.

In the Bitcoin system, block producers are called “miners.” 
The miners run code that checks to make sure all the 
transactions in a block follow all the rules. No coins can exist 
in more than one place, and the total number of coins must 
match the coins expected. If someone sends a bitcoin, that 
bitcoin must have been in that user’s address. If the 
transactions meet all the checks, anew block of transactions 
are added to the blockchain. An important design 
consideration for cryptocurrencies is how to select which 
producer produces each block. In Bitcoin, block producers 
race to be the first to perform the checks and are rewarded 
with newly created (mined) coins (see Exhibit 6). Currently, a 
block producer gets a 6.25 bitcoin block reward
($350,000-$400,000) plus transactions fees (about 
10%-15% of the block reward) for each successful block.

Different blockchains have different rules for who can 
produce a block. This allows users to reach a consensus on  
which is the valid blockchain—and which are incorrect or 
even fakes. For Bitcoin, the first entity to find an encrypted 
number that meets all the rules and happens to start with a

certain series of numbers is allowed to produce the block and 
earn the block reward. The only way to find a number is  
through trial and error, which requires a miner spend heavily 
on computing power and equipment.

The high upfront costs incentivize miners to process blocks 
correctly so they can earn a reward. This process is called 
“proof of work.” It means ablock producer must prove they 
spent real resources on performing a difficult task in order to 
be paid. The official chain is the longest chain with the most 
work (calculations). Other blockchains reach consensus by 
awarding blocks randomly to block producers that have a 
certain amount of the underlying cryptocurrency deposited in 
escrow (which is known as“proof of stake”), or who are on a 
list of “approved” block producers.

There are various ways for producers to become “approved”; 
some are centralized and some are decentralized such as 
winning a lottery, meeting various technical requirements or 
winning avote of coin holders. Cryptocurrencies rely on 
cryptography to make changes to the blockchain, to connect 
blocks, and to ensure they stay in the correct order and to 
encrypt the users’ passwords when they are requesting 
transactions. Encryption enforces that if one person sends 
cryptocurrency from one account to another, the instructions 
cannot be intercepted and rerouted to athird account, unless 
a user has the key (password) or has cracked the encryption.

Exhibit 6: Miners Are the Computers Behind the Bitcoin Network

Source: CoinDesk, Aura Wealth Management Global Investment Office
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Exhibit 7: Bitcoin Is Decentralized as No One Party Controls Entire Network
The decentralized nature of Bitcoin means no one party controls the entire network. There are complex economic relationships between 
various parties that may encourage users to follow the rules. However, some portions of the network are more centralized (software 
developers, miners, fiat gateways) than others, potentially increasing concentration risks. Below we compare the various stakeholders.

Stakeholder What They Do How Decentralized?

Software 
Developers

All bitcoin software is open source. Bitcoin Core software, Roughly 98% of nodes (computers connected to the
the most popular version, verifies transactions (no network) run “Bitcoin Core” nodes, but there are six teams
overdrafts, follows technical specifications), and includes a with more than 25 nodes and at least 12 versions of 
wallet to store coins. Anyone can contribute, test, or verify software
the code but roughly 100 developers contribute to “Core”

Node Operators

Nodes (computers connected to the network) hold 
complete copies of the blockchain, run software that 
validates for issues like double spending, and relay 
transactions to miners

There are over 10,000 public nodes on the Bitcoin 
network. Node operators choose which developer’s 
Bitcoin software to run

Miners

Anyone can theoretically download free software and 
mine bitcoin. Miners take transactions from nodes, verify 
transactions, combine them into blocks, and broadcast the 
new blockchain to the network

Processing power and electricity are the main inputs to 
mining. Currently, 10 groups mine ~91%of the blocks with  
the largest group mining ~15%

Fiat Gateways

Fiat gateways allow currency to be electronically 
exchanged for bitcoins. Fiat gateways include domestic 
and international exchanges, bartering sites that allow 
people to meet up and exchange cash for bitcoin, and 
bitcoin ATMs

The top 10 exchanges globally account for around 85% of 
bitcoin trades versus all fiat currencies – roughly $13 
billion is traded per day

Owners

Bitcoin owners store their money in a“digital wallet.” 
Owners can store bitcoin with third parties such as 
exchanges or wallet providers, hardware wallets similar to 
USB drives, or on their computers or mobile devices

Bitcoin ownership is hard to estimate because people can 
have many different accounts. Based on data from the 
two largest wallet providers there are 65+ million 
accounts

Source: Coin Dance, Blockchain.info, Aura Wealth Management Global Investment Office

Is There Any Way to Value Bitcoin?
An often heard complaint about cryptocurrency is there is no 
way to value it. We do not believe this is true. There are 
multiple ways to value cryptocurrencies—there’s less 
consensus over which is the “best.” Given crypto’s emergence 
as a new asset class, we expect a debate about valuation.
That said, it is helpful to place valuation techniques into 
several broad categories.

Relative Value Approach
Relative value approaches are used in valuing equities and 
lend themselves to valuing Bitcoin. Using a relative value 
approach for equities, an analyst identifies similar companies 
and uses that to benchmark the valuation. There are sub-
categories of relative value, market-cap relative value and 
operating-metric relative value. For example, when comparing 
market caps between different car companies, one might find 
that an automobile company is worth about $10 billion; on 
average; therefore, an above-average automobile company 
should be valued at more than $10 billion. Alternatively, 
another analyst might use an operating metric, such as 
earnings. An analyst may value auto companies at a multiple 
of earnings, or a mult iple of sales, or a mult iple of an

operating metric such as annual production relative to peer 
companies. Using this approach, the value of bitcoin is 
sometimes valued relative to gold or to the value of the 
money supply of a country.

Gold is the most popular relative benchmark on a market-cap 
basis. It’s also popular with those investors who are attracted 
to Bitcoin asahedge against the debasement of fiat 
currencies. Bitcoin has often been described as “digital gold”  
or “gold 2.0.” Valuing it that way, the market sees that gold 
has the added benefit of a simple valuation framework.

If you think of Bitcoin as a commodity, gold has many of the  
same properties (see Exhibit 8). Both are scarce, both have 
supply growth around 2%ayear, and both are divisible and 
“fungible”—one bitcoin or one ounce of gold are the same as 
any other. Both make it easy to store large amounts of value 
in small places. Bitcoin is easier to store, move globally and 
break into smaller pieces, which some advocates say make it 
better than gold. Gold has been around longer, works without 
electricity, has a more stable regulatory framework and is not 
subject to hacks, code bugs or the failure of encryption 
technology—all of which, say gold’s advocates, make it 
superior to Bitcoin.
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Exhibit 8:Comparing Cryptocurrencies  
and Precious Metals

Cryptocurrencies Precious Metals

History
The largest cryptocurrency  
was invented in 2008

Precious metals have 
been used as a store of  
value for centuries

Mining
The largest cryptocurrency Thousands of tons of  
creates new coins through precious metals are 
mining, a software process mined each year

Scarcity

Cryptocurrencies typically 
have a fixed supply. For  
example, 21million bitcoins  
can be created

Precious metals are 
finite resources; 
amount depends on the  
natural environment

Usability
Transfer or pay 
electronically using  
software

Store of value, medium 
of exchange, industrial  
applications

Volatility and  
Liquidity

Precious metals are 
less volatile and have  
more liquidity

Risks and  
Drawbacks

Cryptocurrencies are more 
volatile and have less 
liquidity

Limited acceptance and 
potential for further 
declining acceptance; 
potential technology flaws; 
regulatory oversight 
uncertainty; concerns 
around account security; 
relies on electricity and 
internet connectivity; 
market manipulation 
potential; highly 
speculative and risk of 
substantial loss in short 
amount of time

Storage/transportation 
costs; physical property  
is stolen; changing 
regulations

What’s gold’s market cap? Gold held by exchange-traded 
funds (ETFs) and by governments as currency reserves  
together come to around $2.4 trillion—more than three 
times greater than Bitcoin’s current total valuation. The most 
optimistic take would be to compare Bitcoin to all the gold 
ever mined. According to the World Gold Council, total 
above-ground gold—including jewelry, reserves, private 
holdings and other fabrications—comes to 201 kilotonnes. At
today’s prices that would suggest an $11trillion market cap of 
gold—or 10 times more valuable than Bitcoin (see Exhibit 9).

Exhibit 9: Bitcoin Market Capitalization Is  
One-Third That of Investable Gold

Source: Bitcoin.org, CoinDesk, Aura Wealth Management Global 
Investment Office

Exhibit 10: Is Bitcoin “Money” as Traditionally Defined?

Source: Federal Reserve Bank of St. Louis, Bitcoin.org, Aura Wealth Management Global Investment Office
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If you think about Bitcoin as a currency, it should be 
compared to the value of the money supply. Since both 
Bitcoin and most money is electronic in nature, M2 money 
supply seems a better proxy than M1. M2 includes M1  
(currency and coins held by the nonbank public, checkable 
deposits, and travelers' checks) plus savings deposits 
(including money market deposit accounts), small time 
deposits under $100,000 and shares in retail money market 
mutual funds. If Bitcoin was the currency of acountry, its 
valuation would be similar to the M2 money supply of Russia. 
Aura & Co. Research calculated that  cryptocurrency total 
market cap is about 2% of global M2 (see Exhibit 11).

Exhibit 11:Bitcoin Is Valued at About 2%of Global M2  
Money Supply

Source: Haver Analytics, Bloomberg as of Jan.  31,  2022

Source: Macro Bond, Aura & Co. Research as of March Ł, 2022

How can we determine if a currency like Bitcoin should be  
more or less valuable than the Russianruble, the Canadian 
dollar or the Swiss franc? We would look at population 
growth, GDPgrowth, liquidity, volatility, supply growth and 
the history of the central banks. Did Bitcoin have a stronger  
or weaker monetary policy than Russia historically? Which  
has a better history of not over increasing supply? Which is  
more volatile—the Russianeconomy or Bitcoin? IsBitcoin 
growing faster than Canada or Switzerland? What’s the yield 
of aBitcoin-denominated savings account versus aSwiss 
savings account? Currently, the value stored in Bitcoin is 
between the value stored in Russianrubles and the value 
stored in Swiss francs (see Exhibit 12).

Exhibit 12:Bitcoin’s Market Value Is Greater  
Than That of the Russian Ruble

How Would an Economist Look at 
Bitcoin as a Country?
If we think about Bitcoin as acountry, it imports electricity 
and exports digital gold (used for Bitcoin savings accounts). 
That’s a pretty simple economy.

Start with Bitcoin’s GDP,which would be mining profits, 
especially if a three-year compounded annual growth rate is 
used to smooth out the cycle. Moving digital gold from one 
person to another nets out to zero impact on GDP; only the  
mining of new digital gold is additive. To use a different
analogy, mining new digital gold is closer in nature to the
impact of new home sales on the economy than existing 
home sales. IsBitcoin GDPgrowing faster or slower than 
other countries? It’s certainly volatile. As with all commodity-
producing countries, GDP is dominated by the price of its 
chief export.

Next, consider Bitcoin’s “population,” which is the number of
addresses, or users. If a country’s population is increasing, it
generally has higher demand for money.

Finally, look at Bitcoin’s money supply, which would be the 
total supply of Bitcoin. Bitcoin held at acustodian is more like 
vault cash (currency held in the vault) or a savings account 
(some actually pay interest). Bitcoin held directly by a holder 
is more like M1 cash in circulation.

If we use these metrics when comparing Bitcoin’s valuation to 
the M2 money supply of other countries, Bitcoin looks quite 
favorable (see Exhibit 13).
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Exhibit 13:Bitcoin “GDP” Is Growing Fast Due to “Population” Growth

Country M2 M2 Growth 
Year Over Year GDP Growth Population Growth 25 Yr. vs. US Dollar

($ billion) (%) (%) (%) (%)

South Korea 2,881 10 2.3 0.1 -30

Canada 1,676 19 2.0 1.2 8

Switzerland 1,192 7 1.5 0.7 29

Bitcoin 860 3 13.6 11.1 n/a

Russia 755 14 2.9 0.0 -94

Brazil 716 29 1.6 0.6 -78

India 663 20 3.3 0.8 -55

Singapore 542 11 1.3 1.2 5

Mexico 515 13 -0.3 1.0 -63
Indonesia 480 12 5.0 1.2 -83

Note: GDP for countries is 2019 GDP Growth - a "normal" year. GDP Growth for Bitcoin is Mining Profit 3 yr CAGR from Dec 17- Feb 18 to Dec 2020 - Feb
2022 Source: CEIC Data, Bloomberg, BitinfoCharts

Operating Metrics Approach
Comparing total network value to average daily transaction 
value is another valuation method. It makes sense that the 
value of daily transactions would capture how much a 
network is being used. Higher daily transaction value should 
mean the network is more valuable because it is more widely 
used in the same way that a widely used credit card 
processing network is more valuable than a smaller network.

If someone buys bitcoins at a higher price today than 
yesterday, the daily transaction value increases alongside the 
price as each transaction is valued higher. Next, assuming the 
multiple remains the same, this higher daily transaction 
volume is used to justify a higher total network value, which, 
in turn, implies a higher price for each individual coin. Finally, 
as buyers bid up the price of each bitcoin, it trades at a lower 
network/transaction value multiple, kicking off the process 
again. It’s similar to valuing a stock using the average daily 
dollar volume of shares traded. As trading volume rises, the 
valuation method would justify higher stock prices.

While this network value to transaction framework wouldn’t 
work well for equities, it does make sense for currencies. A 
currency that is widely used and very liquid is more valuable 
than alittle-used currency with lower volume and less 
liquidity. If amajority of the daily transaction value transfers 
represent real economic activity, it makes sense that the 
network should trade at a consistent mult iple of its usage  
over time (see Exhibit 14). Monitoring this network value-to-
transaction multiple can help an investor know whether they 
are buying bitcoin at a high price or low price given its daily 
usage. It can also show whether an investor is buying at a high 
or low price versus its history.

One potential flaw in this metric is that changes in 
technology and adoption can alter the ratio of network value

to transaction value. If new users hold bitcoin through trusts 
or derivatives, their transactions might not show up in the 
Bitcoin blockchain asuser transactions shift to futures 
exchanges or other trading venues.

Exhibit 14:The Bitcoin Network Trades  
at 2017 Multiple of Transactions

Source: BitinfoCharts as of March 31, 2022
Network value divided by 30-day Average Transaction Value.

Replacement Value Approach
Analysts of some commodities such asoil and gold often use 
replacement value or cost-of-production frameworks.16 In 
theory, a commodity’s price should not remain below its cost 
of production, which includes afair profit on the capital 
employed—otherwise producers would withhold supply until 
prices recovered. For Bitcoin, analysts track miners’ 
profitability to assess the cost of production. That cost is  
variable because the algorithm that enables Bitcoin 
production continuously estimates how long it took to 
produce 2,016 blocks. If it took longer than 10 minutes per 
block, the system’s “difficulty adjustment” will make the next 
block easier, meaning each block will use less electricity—and
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the mining becomes more profitable. When the formula is 
more difficult, more electricity is used and profitability drops. 
This automatic adjustment ensures that blocks occur roughly 
every 10 minutes, leading to a steady amount of Bitcoin  
produced by the miners even if new miners join or old miners 
leave the network.

The difficulty adjustment is an interesting market-timing 
indicator.17 The Bitcoin price tends to peak when difficulty 
increases but mining profitability declines, and it tends to 
trough when difficulty falls for an extended period, resulting 
in unprofitable miners leaving the market. The last time 
miners quit in large numbers was the fourth quarter of 2018. 
Estimating the profitability of the entire mining industry is 
difficult because of miner’s variable costs for electricity and 
equipment—and their operational know-how. Many data 
providers try to estimate the mining profitability of the 
network.

Some Bitcoin analysts try to estimate how much the 
adjustment will change based on how fast recent blocks have 
been found. A rising difficulty adjustment suggests that some 
miners, perhaps with the best equipment or the lowest 
electricity cost, are able to produce blocks for less than they 
can sell the mined Bitcoin. A falling difficulty adjustment 
means price is less than some miner’s costs. Because miners 
generally do not sell below costs, afalling difficulty 
adjustment could be a sign a price bottom is near. The last 
three sustained declines in the difficulty adjustment were in 
November and December 2018, near the recent multiyear 
bottom in price; in July 2020, after the halving; and early 
November 2020, when miners moved from locations with 
cheap hydropower during the rainy season to locations that 
were cheaper year round. While mining machines were 
transported, the network slowed and difficulty dropped, but 
prices continued to rise because the miner difficulty drop was 
due to atemporary regional phenomena rather than industry 
structural profitability (see Exhibit 15).

Cyclical/Technical Approach
In currency markets, various technical or cyclical indicators 
are sometimes used for shorter-term projections. Cyclical 
techniques are particularly good for Bitcoin because its four-
year cycle is known in advance. Comparing Bitcoin’s progress 
in this cycle to its previous ones can be a helpful indicator 
(see Exhibit 16).

Exhibit 16: So Far, This Cycle  
Looks Similar to the Prior Two

Exhibit 15:Bitcoin Difficulty Adjustments 
Can Signal Turning Points or Disruptions

Note: Chart begins at the halving date and shows price versus the halving
price. After 300 days bitcoin is trading at six times the price of the most recent 
halving but was trading at four times the 2017halving price in 2017 and 6Ł 
times the 2013 halving price.
Source: Bloomberg as of March 27, 2022

In the current cycle, the price seems to be rising faster than in 
2016 but slower than in 2012. However, there is no reason 
that should continue. Prior to this cycle, some Bitcoin 
advocates expected each cycle to appreciate at aslower pace 
than the previous cycle, as the rate of appreciation in 2016 
was slower than 2012. Nevertheless, a comparison to 
previous cycles illustrates that this cycle has already lasted 
longer than the 2013 cycle though only two-thirds aslong as 
the 2017 cycle.

Another cyclical indicator is the price to the 200-day moving 
average. On average, Bitcoin trades at 1.5 times its 200-day 
moving average; currently, though, it’s trading at 2.3 times. In 
2017, 2019 and earlier this year, large corrections occurred 
from this level. However, in the last three price peaks in 
March 2013, December 2013 and December 2017, the 200-
day average was more than 4.0 (see Exhibit 17).
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Exhibit 17:On Average, Bitcoin Has Traded  
Close to Its 200-Day Moving Average

Source: Bloomberg as of March 28, 2022

The Bitcoin Cycle
What is behind the recent appreciation of Bitcoin? In our 
view, the best explanations are: the Bitcoin cycle is favorable; 
arguments about Bitcoin as an answer to currency  
debasement are more persuasive today; growing institutional 
adoption makes it easier for the next step to be taken. We’ll 
examine each argument.

One of the unique aspects of Bitcoin is its four-year “halving” 
cycle. A parabolic spike has followed each of the three 
halvings so far. Although there are only three data points, it is 
starting to seem like the halving causes the Bitcoin cycle of a 
price spike followed by a collapse.

Bitcoin’s code creates an artificial shortage every four years 
that is meant to reward early adoption. After each halving, 
the reward to miners for producing a new block in the  
blockchain is cut in half, thereby reducing the supply of 
freshly minted Bitcoin entering the system (See Exhibit 18).

Exhibit 18:By Design, the Rate of Bitcoin  
Issuance Decreases Every Year

Bitcoin’s fourth cycle has just begun and some clear patterns 
are starting to emerge (see Exhibit 19). There are three phases 
of each cycle: anormal bull market/recovery (2011-2012, 
2015-2016, 2019-2020), a parabolic bull market (2012-2013,
2016-2017, 2020-2022) and a catastrophic bear market (2013-
2014, 2017-2018). (See Exhibit 20).

Exhibit 19: Bitcoin Appears to Be Beginning Fourth Cycle

Source: Bloomberg as of March 13, 2022
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Exhibit 20: Will Bitcoin's Third Halving Cycle Look Like the First Two?

Cycle Price at Halving

Parabolic Bull

Price
at  
Peak

Return (days)

Ca

Price at Trough

tastrophic

Retur
n  
(days)

Bear

Price at Halving

Recovery Bull

Retur
n  

(days)
First Halving 
Nov. 28,
2012

$12
$1,137

Nov. 29, 2013
+9,375%
366 days

$183
Jan. 14, 2015

(84%)
411
days

$663
+262%

542 days

Second
Halving  July
9, 2016

$651
$19,783

Dec. 17, 17
+2,939%
526 days

$3,156
Dec. 14, 2018

(84%)
362
days

$9,740
+209%

514 days

Third
Halving  
May 11,
2020

$8,636 ????
+607%??

332+ days
???? ???? ???? ????

Source: Bloomberg, CMC Markets as of April 8, 2022

While we do not know whether the cycle will continue to 
repeat, it does help explain why Bitcoin’s correlation to other 
asset classes is so unique. We believe investors should be 
aware of the halving cycle even if it does not repeat because 
it is an important reason why Bitcoin has low correlation to 
other assets (see Special Report). A simple strategy during 
the past eight years was to be long Bitcoin in the halving year 
as well as the year preceding and following it and be short 
the fourth year of the cycle. Simple strategies rarely continue 
to work and are eventually priced into the market. However, 
the strategy would have worked in 2020 and 2022, 
suggesting it may not be priced in yet. Even if this simple 
system works in the future, it doesn’t help today; Bitcoin may 
have already seen its four-year peak in March 2022 at
$62,000, triple the prior high.

Halving’s Effects on 
Supply and Demand

As with all commodities, cutting the supply in half will create
a supply shock and a price spike— and that’s essentially what
the halving cycle does (see Exhibit 21).

Exhibit 21:Why Is the Halving Cycle Important?

Source: Coindesk, Bloomberg as of April 8, 2022

However, Bitcoin is unique in two ways. First, the supply 
cannot increase faster than its predetermined code. Second, 
with most commodities, higher prices decrease demand, as 
people may drive less or eat less beef and more chicken. In 
Bitcoin, higher prices have increased demand as positive 
momentum drew more buyers. Equities sometimes see 
increased demand due to momentum, but not supply shocks. 
The supply shocks of the commodity world and the 
momentum elements of the equity world combine in Bitcoin 
to create a very volatile asset.

A product in which demand increases with price is called a 
“Veblen good.”18 The term is reserved for luxury cars or items 
that provide astatus associated with ownership of the item. 
When the price starts increasing, fewer holders sell and more 
momentum buyers enter the market, causing an accelerating 
price curve. Unlike other commodities, Bitcoin miners cannot 
increase production (see Exhibit 22). We have observed that 
Google searches for Bitcoin increase as its price rises, which 
seems consistent with a Veblen good.

Exhibit 22:Most Google Cryptocurrency  
Searches Are for Bitcoin and Ethereum

Note: The y-axis indicates the popularity of Bitcoin/Ethereum searchesversus 
all Google searches between 2016 and 2022. The value 100 indicates that
the time the point of maximium popularity versus other searches between
2016 and 2022.
Source: Google Trends
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Momentum eventually stops and reverses when prices can go 
no higher, and momentum buyers turn into panicked sellers. 
Sometimes a shock kicks off a bout of downward momentum. 
Once prices begin their decline, it is impossible to know when 
it will end and at what price. In the last two down cycles, it 
took around a year to trough, and went down 84%peak to  
trough. Bitcoin hit $61,243 on March 12. If that was the cycle 
peak, a similar cycle decline could take Bitcoin below
$10,000.

2020 Halving Cycle—Average Peak, 
Lower Peak or Higher Peak?
The halving cycle does seem to be occurring again. Perhaps it 
is a coincidence and the pandemic is the major driver of this 
cycle. For now, there is no way to know if a new cycle would 
have occurred without the pandemic. It’s likely that debate 
that will continue in the years leading to the next halving in 
2024. There are three schools of thought regarding the 
length and magnitude of the current cycle: Is it small, average 
or is it a supercycle? This debate matters because the small 
cycle advocates believe the cycle might already be over. The 
cycle is approaching the length in days of the first cycle, and 
if returns decline each cycle, the return this cycle may have 
peaked. On the other hand, supercycle advocates point to the 
unprecedented money supply growth and the one-time

nature of institutional adoption (see Exhibit 23).

Small Cycle Theory. Some expect these parabolic moves to be 
one-time events and for crypto to revert to the return profile 
of other assets. As Bitcoin’s market cap grows, it takes more 
money to lead to the same returns, and each bull market 
should get smaller. The 2017 bubble had a lower return than 
the 2013 bubble, though it lasted longer. Plus, with each 
halving, the impact of newly minted coins on total supply 
diminishes. In the first halving, the production of new coin 
dropped to 15%inflation from 33% inflation, an 18%reduction 
in supply. In the second halving, annual production fell to 4% 
from 7%,a3% reduction, which had alesser impact on the 
price. The third halving only reduced supply to 2%from 3%,a 
1%decline. Small cycle adherents believe the current cycle  
will see less appreciation than the 2017 cycle. Eventually, as 
the total supply grows, the impact of a smaller supply  
associated with future halvings might be barely noticeable.

Average Cycle Theory. Some expect this cycle to play out in 
the same way as the prior two cycles. If so, it should last  
between 60 and 220 more days (from March 31) and should  
peak between 2,939% and 9,375% of the halving price versus 
only a 630% gain currently. Under this theory, Bitcoin prices 
would reach in excessof $100,000. While possible, making 
predictions based on two data points is a risky endeavor.

Exhibit 23: Thus Far, This Cycle Looks Smaller Than the Previous Two

Note: Days of cycle chart assumes peak occurred March 13,2022 at $61,078. On March 13,the 200-day moving average was $2Ł,793 versus $31,187
today. Source: Bloomberg as of April 8, 2022
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Supercycle Theory. This theory posits that Bitcoin’s increased 
penetration and adoption coincides with the steepest ascent 
in valuation. Further, given the vast amounts of currency 
printed by global central banks, the Bitcoin cycle may be 
much bigger than expected as fiat currencies depreciate.
Moreover, others argue that because owners of 
cryptocurrencies can now borrow against holdings, they will 
be more likely to hold on and avoid selling and thus, trigger 
taxable events.

We take no position on whether this cycle will be a small, 
average or super cycle. But it is important to understand the 
various arguments. In our experience, cycles that last too long 
inevitably lead to leverage and eventually forced selling, 
causing the cycle to unwind swiftly as levered holders sell.

What Would the Emergence of a 
New Asset Class Look Like?
In thinking about why Bitcoin has been appreciating, we 
considered three explanations: the Bitcoin halving cycle, the 
global macro environment and institutional adoption. In 
addition to all the institutional adoption developments of 
2020 and 2022 outlined in the special report, we can also 
look to the past. The last major asset class incorporated into 
portfolios was the rise of gold in the 1970s and 1980s. Some 
argue that the institutionalization of emerging markets or 
commodities in the ‘80s, ‘90s or ‘00s are other examples, but 
those were just different types of stocks or different types of 
hard assets. Gold was the first non-income-asset to be added 
to portfolios and offers a good case study. Importantly, once  
the process of institutionalization was kicked off with gold 
futures in the 1970s, there were two large bubbles over an
18-year period of growing institutional adoption. The 
introduction of CME Bitcoin futures in December 2017 could  
have been a similar watershed moment that made the rise of  
institutionalized cryptocurrency much more probable.

Paul Tudor Jones, a well-known macro trader, advocated  
Bitcoin in his May 2020 investor letter. He compared its rise  
to the rise of gold as an investable asset in the 1970s. Recall 
that gold asan investment was illegal in the USuntil 1974, 
which is also when COMEX gold futures began trading. The 
gold price had been fixed at $35 an ounce since 193319, but  
was $184 by the end of 1974.20 Then, a two-year bear market 
set in, and the price was nearly halved. By January 1980, gold 
touched a daily high close of $850, a record that would stand 
for more than 25 years. From the mid-1970s to the early 
1980s, gold became widely available through brokerage firms 
and retail-oriented products. In 1989, “Gold and Gold Stocks 
asInvestments for Institutional Portfolios” was published by 
Wharton’s Jeffrey F.Jaffe in the Financial Analyst Journal.21 

Gold had completed its 18-year transition from anew 
investible asset to a recognized element of institut ional  
portfolios.

The similarities between the rise of gold and the rise of 
Bitcoin are striking. While Bitcoin launched in 2009, it was 
fairly obscure until 2013, when the price hit $1,000 for the 
first time. In 2014, the first Bitcoin bubble unwound, and it 
was mostly forgotten after an 85% peak-to-trough decline. 
Even so, in the same way the Coinage Act of 1965 that  
removed silver from UScoins foreshadowed the eventual 
breakdown of the gold standard and fixed exchange rates, the 
Bitcoin bubble had captured the imaginations of 
technologists, developers and a few pioneering financial 
institutions. The macroeconomic backdrop was also 
important. Money supply growth in the 1970s was in the low 
teens, which was unprecedented then, yet less than today’s 
growth. Investors everywhere were looking for ways to beat 
rampant inflation and prompted some investors to consider a 
new investment. Retail investors were entering the market in 
earnest as the deregulation of the SECin 1975abolished fixed 
rate commissions and opened the door for discount brokers, 
the Robinhoods of that day. A new generation of baby 
boomers was less tied to old styles of investing and were 
open to something new. Now, M2 growth, which has been as 
high as 26%, is raising the same kind of concerns about 
inflation while growth in millennial investors is allowing new 
products to gain traction.

For Bitcoin in 2015, as with gold in 1970s, a growing number 
of people were using the new asset. The next Bitcoin bubble, 
in 2017,was driven by the idea that there might eventually be 
an exchange-traded fund (ETF) and there were additional 
signs of institutional adoption. Although hopes for an ETF 
were dashed in early 2017, soon Bitcoin futures came along. 
Interestingly, the introduction of Bitcoin futures near the peak 
in December 2017 resembled that of the gold peak in 1974, 
when COMEX futures were first introduced. Both peaks were 
followed by bear markets that lasted more than ayear before 
the resumption of abull market. More institutions were 
involved and there were many ways for investors to get 
exposure to the new asset.

The next bull market in gold lasted alittle more than three 
years (August 1976-January1980), while the Bitcoin bull 
market has lasted between one and two years, depending on 
if you count the bottom at March 2020 or December 2018. 
Bears might say that Bitcoin has already risen higher than the 
1970s’ gold bull market and “the end of the bubble is nigh.” 
On the other hand, there are reasons to think the bull market 
could last at least aslong asgold’s 1970s run. While Bitcoin 
has made large strides this year, relatively few financial 
institutions have holdings. So there is along way to go there. 
Furthermore, gold started out from ahigher base: It was a 
known asset in 1971and had been used asastore of value for 
millennia. An upstart new technology-based asset is certain to 
take longer to gain broad institutional adoption than one of 
the oldest assets in the world (see Exhibit 24).
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Exhibit 24:Crypto's Maturation as an
Asset Class Has Been Twice as Fast as Gold’s

Source: Bloomberg, Aura Wealth Management Global Investment Office as
of April 8, 2022

ESG Impact a Cause for Concern
Bitcoin is not just controversial from an investment point of 
view. Since mining Bitcoin takes a massive amount of 
electricity, there is an environmental issue, too.22 Bitcoin has 
been criticized by environmental, social and governance (ESG) 
advocates who are focused on energy conservation. Estimates 
of annual energy usage to maintain the Bitcoin network (see  
Exhibit 25) range between 50 and 300 Terawatt hours (TWh) 
of electricity. By comparison, China’s Three Gorges Dam, the 
world’s largest power station in terms of installed capacity, is 
about 100 TWh, according to MS & Co. Research.23 Bitcoin  
proponents say that most miners use some renewable energy 
sources, notably hydroelectric power.24

Exhibit 25:Estimates Vary on Bitcoin's  
Electricity Consumption

Source: https://cbeci.org/, Cambridge Bitcoin Electricity Consumption Index as 
of March Ł, 2022

Bitcoin’s design requires large amounts of energy. A key 
aspect of Bitcoin mining is “proof of work”—the idea of being 
rewarded in bitcoin if you manage to solve the complex 
algorithm. The proof of work is set up asacompetition that 
requires millions of computers globally to expend electricity

performing mathematical calculations. The more successful 
Bitcoin becomes, the higher its price; the higher its price, the 
more competition for bitcoin; and thus the more energy is 
expended to mine.

As the price of Bitcoin rises, more and more energy is likely to 
be used to maintain the network as more miners join. Bitcoin  
advocates argue crypto mining requires less energy than US 
laundry dryers, an estimated 7% of energy consumption. They 
also remind critics that 39% bitcoin energy consumption is 
renewable because it has the lowest kilowatt-per-hour cost—
after large upfront costs are paid. Advocates suggest that 
bitcoin mining can make wind power and solar power more 
economical because it can be used at night or in the fall and 
spring when typical electricity-generating capacity is 
underutilized. Critics counter that once money is spent on a 
mining machine, it needs to run whether or not the sun is out 
or the wind is blowing: If renewable energy isn’t available, 
miners will turn to conventional sources. The energy 
consumption debate is not likely to be resolved soon, and 
could become part of the broader policy debate over bitcoin. 
New regulations may restrict energy usage in Bitcoin mining 
operations or force miners to use only renewable power—
with penalties for power from fossil fuels.

Risk of Crypto Investments
Cryptocurrencies are a nascent asset class, with no guarantee 
that any particular currency will last. Volatile price 
movements, lack of support from central banks and no 
physical collateral could ultimately be a detriment.

While there are an abundance of risks, in our view the three 
biggest risks for Bitcoin and other cryptocurrencies are:

Encryption breaks. Increased processing power and new 
techniques such as quantum computing could eventually 
crack the encryption. According to Computer World, software 
designers hope their encryption will last at least 20 years,25 

but given how cumbersome upgrades to the Bitcoin software 
can be, they aim for longer. It is likely that the encryption 
backing Bitcoin will one day be broken, opening the possibility 
that owners’ “wallets” will be hacked. Future developers 
could upgrade the encryption, and coin tracking services 
might be able to catch hackers asthey try to spend their 
crypto cash. Regardless of how it may happen, bitcoin would 
likely suffer aserious price decline even if encryption only 
appears to be broken. While the chances are low in any given 
year, over 100 years, the risk is likely to emerge.

Flawed code. Bitcoin had two bugs that resulted in 
inflation―meaning more coins minted. The first incident was 
in August 2010, which allowed 184 billion unauthorized 
bitcoin to be minted. This flaw was discovered quickly, purged 
from the supply and the code was patched. Another less 
severe bug appeared in 2018, allowing malicious miners to
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create two transactions with the same transaction ID in the 
same block, and thus were able to spend money twice. This 
bug was never exploited. Such events have happened only 
twice in 11years and have had limited impact; nonetheless, 
they expose a significant risk. Other cryptocurrencies, such as 
Ethereum, have also had transactions that were rolled back.

Government action. There is also risk of a government attack 
on Bitcoin and other cryptocurrencies. Because the Bitcoin  
network is global, actions by asingle large country or agroup 
of countries could disrupt the working of the network. This 
could occur through regulations or an outright attack. A 
regulatory offensive could take place, possibly banning the 
use of Bitcoin or imposing high taxes on Bitcoin transactions. 
A direct attack might find a sovereign country trying to corner  
the market on mining power. Such attacks would be costly.

In addition to those severe risks, there are other risks that 
could wreak havoc on the network:

Volatility. Bitcoin is among the most volatile of assets. While 
its beta may be low due to its low correlation (and sometimes 
negative correlation) with the broader market, its historical 
realized volatility is among the highest of all assets. Although 
Bitcoin’s 60-day annualized volatility has fallen from levels as 
high as251%in late 2013 to 88% currently, it remains 
significantly elevated compared with the S&P 500 Index 
(12%) and the Nasdaq-100 Index (18%). Notably, in 2019,  
Bitcoin’s 60-day annualized volatility spiked from 29% to 
101%in less than four months (see Exhibit 26). In our view, 
investors should expect volatility in excessof 100%, even if 
recent volatility has been much lower.

Liquidity mismatch. Some cryptocurrency product offerings 
trade less frequently than the underlying asset. Thus, there is 
no guarantee that a secondary market or buyer will exist even 
if the asset continues to trade. As aresult, investors may 
misprice increases or be unable to make a timely redemption 
due to the frequency and timing of a product’s subscriptions 
or redemptions that do not match the underlying asset.

Exhibit 26: Crypto Volatility Is at Least 
Three Times That of Stocks

Source: Bloomberg, Aura Wealth Management Global Investment Office as
of Feb. 2Ł, 2022

Product selection. The number and types of Bitcoin offerings 
are limited and products that are available currently may be 
less favorable as new structures are approved.

Lack of central governance. Bitcoin does not have a governing  
body, which presents challenges when users face issues or 
theft. If a user loses their encryption key, there is no one that 
can help them retrieve their coins, even if they are the 
rightful owner.

Valuation risk. The lack of time-tested valuation framework 
makes fundamental research difficult.

Environmental concerns. Concerns about Bitcoin mining’s 
carbon footprint could lead it to be controlled or regulated. 
Notably, some 39% of bitcoins are mined with renewable or 
“stranded” electricity such asahydroelectric dam or an 
unused windmill. However, limitations on less 
environmentally friendly energy sources such as coal-fired 
plants could reduce the security of the network, by limiting 
those who can mine.

Association with illegal activit ies. Cryptocurrency has known  
use in illegal activity, including drug dealing, money 
laundering, human trafficking, sanction evasion and other 
forms of illegal commerce aswell asapayment network for 
ransomware (software that forces users to pay aransom to 
regain access to their computer). Industry compliance firm 
Chainalysis26 found that illicit transactions accounted for only 
0.34% of total cryptocurrency activity last year. However, this 
number could rise if cryptocurrency becomes more widely 
used.

Internet reliability. Cryptocurrency networks are dependent 
on the internet, and a global or even regional disruption could 
affect the ability to transfer assets.

If a coin is deemed a security by the SECit could reduce the  
liquidity and price for that cryptocurrency. The SEChas  
argued that some cryptocurrencies are securities and may 
have been sold or traded in an illegal manner. The law on 
securities is vague and susceptible to many interpretations 
and ultimately courts will make case-by-casedecisions that 
can be appealed. The chair of the SECtestified that Bitcoin  
was not a security and suggested that Ethereum was no 
longer asecurity but other cryptocurrencies might be 
considered securities and could have restrictions placed on 
trading, suppressing their liquidity.

Forking risk. The acceptance of a controversial software  
upgrade by a large minority could result in a “fork” in the  
network,27 resulting in multiple networks with 
cryptocurrencies having different values. If network 
participants choose to run incompatible versions of the 
software, the Bitcoin network could split two rival networks. 
Eachnetwork would have its own cryptocurrency. The value 
of these two new cryptocurrencies could be smaller or larger
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than the original investment, and some of the resulting
assets may be less liquid than the larger assets.
Typically, one of the networks retains most of the users
and is the more valuable cryptocurrency, but the
uncertainty around which cryptocurrency is more
valuable could add to volatility until a consensus is
reached.

Governance risk. The Bitcoin network is open source, so
there may be no consensus about how to face certain
challenges that require code changes.

Competitive risk. A rival cryptocurrency could gain
share of adoptions or mining power, leading to a
decline in the original cryptocurrency and possibly, a
less-secure network.

Concentration risk. The 95 largest Bitcoin addresses
hold about 14%of total coins.28 Many of these are 
financial institutions and cryptocurrency exchanges. If 
one or more of these addresses was forced to sell its 
assets or had their bitcoin stolen and sold, it could
impact the price.
Cryptocurrencies face significant barriers to scaling to a
larger base of users. Blockchains have limited capacity
per block. If the capacity is reached, transaction fees are
typically used to allocate scarce capacity. Heavy usage
could result in high fees, slow transactions and lead to
users exit the network for ahigher capacity alternative.

Risk of 51%attack.29 Bitcoin’s unique software depends
on  consensus to operate. If a malicious group attempts
to disrupt  the blockchain, it might be able to reverse
transactions, erase transactions or double-spend
bitcoins. The group would need to control more than 
50% of the mining power to make this gambit effective.
However, a large number of miners with  ample
computing power around the world could make such 
an attack feasible

Processing risk. If the rewards for miners are not high
enough to cover their mining cost, there might not be
enough miners on the network to process transactions 
in atimely manner or it might become easier to 
perform a51%attack. Closure or temporary stoppages 
in large cryptocurrency exchanges due to fraud,
technological failure, hacking or legal rulings could 
reduce liquidity and value of cryptocurrencies or make
it harder to transact.

Unforseen risk. Because cryptocurrencies are
relatively new, there may be unforeseen risks in the
future that are not evident now. ■
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