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ABSTRACT

The cryptocurrency market has been developing dynamically in recent years. The rapid development of the
market is the result of increased interest in cryptocurrencies both from the entities treating it as a means of
payment and from investors acquiring cryptocurrency for speculative purposes. Blockchain technology, on
the basis of which cryptocurrencies are created, has gained acceptance in the financial industry and many en-
tities are conducting advanced work on its use in their operations. On the other hand, numerous supervisors,
including the European Banking Authority, the European Central Bank, the National Bank of Poland, and the
Polish Financial Supervision Authority warn against investing in cryptocurrencies, indicating the numerous
risks associated with such investments. The aim of the article is to analyze the potential risks and benefits
of investing in cryptocurrencies. The main risks related to investments in cryptocurrency were analyzed on
the example of bitcoin, and the rate of return and correlations with changes in the currency prices of other

financial instruments were analyzed.
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INTRODUCTION

The cryptocurrency market has been developing dy-
namically in recent years. Market capitalization of all
crypts on 7 January 2018 reached a maximum value
of USD 830 billion. Five years earlier at the begin-
ning of 2013, this value was little more than USD
1 billion. The rapid development of the market was
a consequence of an increased interest in cryptocur-
rencies, both from entities treating it as a means of
payment and from investors acquiring cryptocurrency
for speculative purposes. Blockchain technology, on
the basis of which cryptocurrencies are created, has

gained acceptance in the financial industry. Therefore,
many entities are conducting advanced work on its use
in their operations. On the other hand, numerous su-
pervisory authorities (including the European Banking
Authority, the European Central Bank, the National
Bank of Poland, and the Polish Financial Supervision
Authority), warn against investing in cryptocurrencies,
pointing to numerous threats related to such invest-
ments. When analyzing the status of these instruments
in various countries, one can observe a very different
approach from regulators. In some countries (Japan,
Malta), bitcoin has become an acceptable means of
payment, while others have taken steps to legalize or
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restrict the operation of exchanges and the possibil-
ity of buying such currencies (China). The aim of the
article is to analyze the potential risks and benefits of
investing in cryptocurrencies. The main risks related
to investments in cryptocurrency were analyzed on the
example of bitcoin, and the rate of return and correla-
tions of changes in currency prices with other financial
instruments were analyzed.

DEVELOPMENT OF THE CRYPTOCURRENCY
MARKET

According to the definition proposed by the European
Banking Authority [EBA 2013], digital currencies are:
“anunregulated form of digital money that is not issued
or guaranteed by a central bank and may constitute a
means of payment”. Cryptocurrencies are a special
type of digital money. They can be defined as [Piech
2016]: “a type of digital token based on cryptography
used for digitally signing transactions and to control the
growth of the supply of tokens”. Cryptocurrencies are
based on a decentralized peer-to-peer network (P2P).
Cryptocurrencies, due to their hybrid nature, can be
used as a means of payment, investment (security to-
kens) and access (utility tokens) [Nabilou 2019].
Introduced into the market in January 2009, bitcoin
is the most popular and most commonly used crypto-
currency. “It is a hybrid between commodity currency
and fiat currency without intrinsic value and independ-
ent of any government or monetary authority” [Baur et
al. 2018]. In recent years bitcoin has been a subject of

growing attention both from investors and academics,
mainly due to its innovative features, transparency and
simplicity [Urquhart 2016]. One of the main goals of
the introduction of bitcoin was to enable free payments
and transfers on a global scale without the participa-
tion of intermediaries, such as banks [Lo and Wang
2014]. The number of transactions which used bitcoin
blockchain rose exponentially from around 1,000 per
day in 2011 to around 300,000 per day in mid-2016
[Tasca et al. 2018]. However, as research conducted
by ARK Investment and Coinbase shows, most bitcoin
holders treat it as a financial investment — a means of
storing value (thesaurization). In 2015, 64% of its
owners perceived bitcoin as a means of storing value,
in 2016 it was 54% [Burniske and White 2017]. Some
studies show that bitcoin are mainly used as specula-
tive investment and not as an alternative currency or
medium of exchange [Baur et al. 2018].

The figure presents changes in the market capitali-
zation of bitcoin. Starting from 2011, other cryptocur-
rencies competitive in relation to bitcoin started to
appear in the market. The total market capitalization
of cryptocurrency increased sharply in 2017 and at
the beginning of 2018. At that time, the price of one
bitcoin approached USD 20,000 and the total market
value exceeded USD 800 billion. Since then, the price
of bitcoin and the value of the entire market has been
steadily declining. At the end of December 2019, the
bitcoin market capitalization was USD 134 billion and
market capitalization for all cryptocurrency was USD
196 billion [Coinmarketcap.com 2020].
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Source: coinmarketcap.com [accessed 15.01.2020].
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Since the inception of bitcoin, over 1,500 other
digital currencies have appeared in the market, and
more than 600 are currently traded [Alessandretti
et al. 2017]. Most of the newly created currencies
were identical to bitcoin, differing only in terms of
value. Only a small few featured a development of
this concept or introduced significant innovations
(e.g. Ethereum) [Hileman and Rauchs 2017]. Table 1
shows the share of the most important cryptocurren-
cies in the total market capitalization of cryptocurren-
cies in 2013-2019. By 2017, bitcoin was the defini-

tive leader in the market, the share of which exceeded
75%. At the beginning of 2017, bitcoin’s market share
began to decline, mainly in favor of ripple, litecoin
and ethereum and a bit later also in favor of bitcoin
cash. By the end of 2018, the share of bitcoin in the
market started to increase again and from the mini-
mum level of 32.8% (18 January 2018) increased to
over 68.4% (December 2019).

Despite the creation of many new cryptocurrencies,
bitcoin is still the currency with the largest capitaliza-
tion and significance.

Table 1. Share of the three most important cryptocurrencies in total market capitalization of

cryptocurrencies in 2013-2019

Market value Share in the whole

Date Cryptocurrency (USD billion) crypto market
(%)
bitcoin 9.1 88.3
31 December 2013 litecoin 0.6 5.8
ripple 0.2 1.9
bitcoin 43 76.8
31 December 2014 ripple 0.7 12.5
paycoin 0.2 3.6
bitcoin 6.4 92.8
31 December 2015 ripple 0.2 2.9
litecoin 0.2 29
bitcoin 14.4 87.8
31 December 2016 ethereum 0.6 3.7
ripple 0.2 1.2
bitcoin 237.5 38.8
31 December 2017 ripple 89.1 14.5
ethereum 73.2 11.9
bitcoin 67.5 51.7
31 December 2018 ripple 15.1 11.6
ethereum 14.6 11.2
bitcoin 134.6 68.4
31 December 2019 ethereum 14.7 7.5
ripple 8.5 43

Source: coinmarketcap.com [accessed 20.01.2020].
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BITCOIN AS THE SUBJECT OF FINANCIAL
INVESTMENT

When considering bitcoin as a subject of financial in-
vestment, it is worth starting with an analysis of the
characteristics of various investment assets. Accord-
ing to popular classification, investment assets can be
divided into three basic categories [Greer 1997]. Capi-
tal assets — bringing to the owner a certain stream of
financial flow. They are characterized by having value
equal to the sum of the discounted future cash flow
that they will generate in the future. Commodity assets
—those that are traded in financial commodity markets.
Such assets have a certain economic value, resulting
from their utility value, but do not bring their owners
financial flow, and cannot be processed or consumed.
Assets that store value (thesaurisation function), do
not generate income and cannot be consumed. They
have a value resulting from their purchasing power or
the game of market forces. The latter group includes
bitcoin. Some examples of individual assets are pre-
sented in Table 2.

According to portfolio analysis, which is the theo-
retical framework for making investment decisions,
the basic parameters characterizing various assets
include: risk, expected rate of return and correlation
with other assets [Elton and Gruber 1998]. To asses
investment efficiency, usually both the rate of return
and risk are taken into consideration. Therefore, typi-
cal ratios which are used include: Sharpe, Jensen and

Table 2. Examples of assets belonging to different categories

Treynor [Zebrowska-Suchodolska 2018]. Investors
strive to make decisions that will create an effective
portfolio, i.e. one that will have one of two charac-
teristics: (1) at the expected rate of return, there will
be minimal investment risk or (2) with a certain level
of risk, the potential return will be maximized [Jajuga

and Jajuga 2015].

In addition to the risks typical of other financial
assets, investing in cryptocurrencies carries other spe-
cific risks. The risks shared with other types of assets
can include: market risk, volatility risk and liquid-
ity risk. Numerous risk-specific cryptocurrencies are
described, among others, by supervisory authorities
overseeing the financial market. The National Bank of
Poland and the Polish Financial Supervision Authority
have issued public warnings to draw attention to the
following issues [KNF 2017]:

— Cryptocurrencies are not electronic money, cur-
rency or legal tender (they do not meet the criteria
set out in the Act of 19 August 2011 on payment
services). They are only a “digital representation of
the contractual values among its users”.

— Cryptocurrency holders are exposed to a signifi-
cant risk of losing money due to theft. This may
be as a consequence of cyber-attacks on entities
running exchanges that trade in cryptocurrencies
or provide customer storage services. For exam-
ple, in 2014 one of the biggest bitcoin exchanges,
Mt. Gox, collapsed and announced that 754,000
of its customers’ bitcoins were stolen by hackers.

Specification Financial assets Commodity asset Value storing asset
Stocks X
Debentures X
Properties that bring income X

Commodities — crops, energy resources

Precious metals X X
Currencies X
Works of art X

Bitcoin and other cryptocurrencies

Source: Greer [1997].

acta_oeconomia.sggw.pl



Gemzik-Salwach, A., Perz, P. (2020). Cryptocurrencies as a subject of financial investments. Risk analysis and potential benefits on
the example of bitcoin. Acta Sci. Pol. Oeconomia 19 (2), 15-23, DOI: 10.22630/ASPE.2020.19.2.13

The market value of these bitcoins was at that time

around USD 450 million [Béhme et al. 2015].

— Funds stored in cryptocurrencies are not covered
by guarantees of state institutions (such as the
Bank Guarantee Fund).

— Prices of many cryptocurrencies are characterized
by very high volatility (significantly exceeding
other types of financial assets).

— There is risk related to the possibility of fraud;
some offers for investment in cryptocurrencies
may have the character of financial pyramids.

— A large number of institutions providing services
related to cryptocurrencies operate outside the
territory of Poland and the EU, which may sig-
nificantly hamper the investigation of possible
claims.

In addition, the Polish Financial Supervision Au-
thority [KNF 2017] and the European Securities and
Markets Authority [ESMA 2017] have drawn attention
to the very high risk associated with investing in ICOs
(Initial Coin Offerings).

The European Banking Authority [EBA 2013], like
Polish institutions, points out that the majority of in-
vestors buying cryptocurrencies use stock exchanges
or transaction platforms. Many of them operate with-
out guarantees that would protect investor funds in
case of financial problems which could occur for the
institution: for instance, as a result of hacker attacks.
In addition, the EBA has drawn attention to cases
where money stored in digital wallets on a computer
or smartphone has been lost. Given the generally low
level of security protecting such devices, there is a risk
of a hacker attack and loss of all the digital currencies
stored in this way. Trading and exchanging digital cur-
rencies may also give rise to tax liabilities (VAT or
capital gains tax), depending on the regulations that
apply in individual countries.

The lack of unambiguous legal regulations, varied
treatment of bitcoin in particular countries, and the
possibility of unexpected changes in legal regulations
can also create additional investment risk. An exam-
ple of the realization of this type of risk can be seen
in countries that have introduced a ban on payments
using bitcoin, and a ban on exchanging bitcoin into
traditional currency (China, Indonesia) [Bloomberg
News 2018]. The actions of some states to limit the

acta_oeconomia.sggw.pl

possibility of using bitcoin may result, to some ex-
tent, from the fact that one of the basic advantages
of bitcoin — anonymity in financial transactions — en-
courages people and organizations involved in crimi-
nal and terrorist activities to use it [Schuh and Shy
2016].

DATA AND METHODOLOGY

In order to calculate the basic parameters character-
izing bitcoin as a potential investment, the historical
monthly rates of return for the BTC/USD exchange rate
were calculated for the period from 1 January 2011 to
31 December 2019. They were compared with the rates
of return on the following instruments: gold (based on
XAU/USD price of gold futures), the S&P 500 Index
and the EUR/USD exchange rate. Then, standard de-
viations and the correlation of monthly returns for the
above-mentioned instruments were calculated. The
quotations data from the stooq.pl website was used for
the calculations. For the calculation of rates of return,
standard deviation and correlation, data from closing
quotes was used.

Tables 3, 4 and 5 contain the data on historic re-
turns on bitcoin investments in 2011-2019. The data
was compared to the rates of return on other assets:
gold, S&P 500 and EUR.

Table 5 also shows calculations for the average
monthly rate of return from the assets for the entire
analyzed period. In the years 2011-2019, bitcoin was
characterized by a very high positive rate of return
(18.1%), exceeding by several times the rate of return
that could be achieved when investing in other assets.
The rapid increase in the price of bitcoin was caused
by rapidly growing demand (both due to speculative
motives and related to its use as a means of transfer-
ring value), with limited supply and very low initial
capitalization (low base effect).

It is worth mentioning that at the beginning of 2011,
the price of bitcoin was around USD 0.3, which trans-
lated into a market value for the whole market of ap-
proximately USD 3 million. In 2017, it was estimated
that the number of active holders of bitcoin portfolios
ranged from 2.9 million to 5.9 million [Hileman and
Rauchs 2017]. Table 6 presents data on the risk related
to price fluctuations of bitcoin, gold, S&P 500 index
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Table 3. Monthly rates of return from bitcoin, gold, S&P 500 Index and EUR in 2011-2014 (%)
2011 2012 2013 2014

Month

B Z S E B zZ S E B Z S E B Z S E
I 763 57 1.1 26 291 110 44 10 511 -08 50 29 92 34 -36 20
I 654 58 32 09 -11 24 41 1.8 635 -5.1 1.1 38 32 63 43 2.4
I -88 15 -01 26 00 -l6 31 01 171 11 36 -19 -19 -30 07 -02
v 267 9.2 2.8 4.5 1.8 -03 -07 -0.7 529 -75 1.8 27 -1.7 0.0 0.6 0.7
\% 204 -18 -14 28 47 -63 -63 -67 -79 -62 21 -13 365 26 21 -17
VI 842 -23 -18 07 284 25 40 25 -25 -11.0 -15 01 46 6.1 1.9 0.5
VI -16 83 21 -0.6 406 1.1 13 29 129 75 49 22 -83 34 -15 =22
VIII -39 123 -57 -0.1 87 48 20 22 22 52 31 -06 -13 04 38 -19
IX -37 -110 -72 -69 220 47 24 23 39 47 30 23 -24 -61 -16 -39
X -37 53 108 34 -96 -29 20 08 496 04 45 05 -12 3.0 23 -08
X1 -86 23 -05 -29 122 -03 03 02 448 -52 28 00 113 -03 25 -06
X1I 430 -105 09 36 75 22 07 16 35 40 24 13 -16 12 -04 -28
B — bitcoin, Z — gold, S — index S&P 500, E— rate EUR/USD.
Source: Author’s own study based on data from the stooq.pl website.
Table 4. Monthly rates of return from bitcoin, gold, S&P 500 Index and EUR in 2015-2018 (%)

2015 2016 2017 2018

Month

B Z S E B Z S E B Z S E B Z S E
I -28 85 -31 -66 -128 53 -51 -03 07 52 18 26 -298 32 56 3.4
I 108 -56 55 -10 165 108 -04 05 234 32 37 -21 34 20 -39 -138
111 -37 23 -17 40 48 -05 66 46 -97 -0.1 0.0 09 -346 05 -27 1.0
v 34 01 09 44 95 49 03 06 203 17 09 21 352 -07 03 -19
\% 02 05 1o -21 157 -60 15 -28 782 00 12 32 -181 -13 22 32
VI 109 -15 =21 15 267 87 01 -02 103 -21 05 1.6 -221 -35 05 0.1
VII 84 6.6 20 -15 -1.6 2.3 3.6 0.7 12.8 2.3 1.9 3.6 311 24 3.6 0.1
VIIL -19 36 -63 21 -129 -32 -01 -02 659 40 01 07 -87 -19 30 -0.7
IX 30 -1.7 26 -03 58 07 -01 07 -126 30 19 -09 -52 -06 04 0.0
X 351 24 83 -15 154 -31 -19 -23 533 -07 22 -14 -52 20 -69 -25
X1 183 68 01 -39 61 81 34 -34 535 03 28 21 -372 06 1.8 0.0
X1I 138 -03 -18 27 295 -19 18 -07 466 22 10 09 -62 49 -92 1.3

B — bitcoin, Z — gold, S — index S&P 500, E — rate EUR/USD.

Source: Author’s own study based on data from the stooq.pl website.
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Table 5. Monthly rates of return from bitcoin, gold, S&P 500 Index and EUR in 2019 (%)

The average monthly rate

Month 2019 of return 2011-2019
B Z S E B Z S E
I 1.5 3.0 7.9 0.2
I 11.0 0.7 3.0 0.7
11 7.1 -1.5 1.8 -13
v 30.9 -0.7 39 0.0
A% 57.0 1.7 —6.6 -0.4
VI 46.1 8.1 6.9 1.8
18.1 0.2 0.9 —0.1
VII -18.4 0.2 1.3 2.6
VIII —4.7 7.8 -1.8 0.7
IX -13.6 -33 1.7 —0.8
X 10.4 2.7 2.0 2.3
XI —-15.1 -3.2 3.4 -1.2
XII -73 3.6 29 1.8

B — bitcoin, Z — gold, S — index S&P 500, E — rate EUR/USD.

Source: Author’s own study based on data from the stooq.pl website.

and EUR measured by the standard deviation of the
monthly rate of return.

When analyzing the data in Table 6, very high lev-
els of standard deviation of bitcoin returns are note-
worthy. This indicates the existence of a very high
risk related to the volatility of the price of this asset.
Table 7 presents data on the correlation of rates of re-
turn of bitcoin with other assets (gold, S&P 500 index
and EUR/USD exchange rate).

The correlation ratios of bitcoin with other assets
are very low. From the point of view of creating an
investment portfolio, this is a very desirable feature.
Investors are looking for assets with low correlation
(preferably negative) for their portfolios, because it
allows them to achieve a risk-diversification effect.
From this point of view, bitcoin seems to be an asset
that can be considered a good supplement to portfolios
of classical financial assets.

Table 6. Standard deviation of monthly returns from bitcoin, gold, S&P 500 index and EUR/USD exchange rate in 2011—

-2019 (%)
Index 2011 2012 2013 2014 2015 2016 2017 2018 2019
Bitcoin (BTC/USD) 98.7 16.0 131.3 18.7 16.7 13.9 30.2 23.1 24.7
Gold (XAU/USD) 7.6 4.6 53 39 44 5.8 2.5 2.5 3.8
Index
S&P 500 4.6 3.0 2.5 23 3.9 29 1.1 4.4 3.7
EUR/USD 33 2.6 2.1 1.7 32 2.1 1.8 1.8 1.5
Source: Author’s own study based on data from the stooq.pl website.
acta_oeconomia.sggw.pl 21
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Table 7. Correlation coefficient for monthly rates of bitcoin, gold, S&P 500 index and EUR/USD exchange rate in 2011—

-2019
BTC/USD XAU/USD S&P 500 EUR/USD
BTC/USD 1.0000 —0.0177 0.1267 0.0872
XAU/USD —0.0177 1.0000 0.0375 0.3443
S&P 500 0.1267 0.0375 1.0000 0.3486
EUR/USD 0.0872 0.3443 0.3486 1.0000

Source: Author’s own study based on data from the stooq.pl website.

CONCLUSIONS

The introduction of bitcoin in 2009 — the first crypto-
currency — can be considered as a very important
financial innovation. Since then, the cryptocurrency
market has evolved considerably: both in terms of
quantity and the overall value of existing currencies.
In the background of this process, the entire ecosys-
tem of entities dealing in mediation in transactions
(cryptocurrencies), their safe storage (portfolios),
mining (digging) and solutions related to payments
has been created. At the same time, many entities are
trying to implement blockchain technology for other
commercial applications.

The analysis of the exchange rate of bitcoin in 2011—
—2019 shows that it is characterized by very high histor-
ical rates of return, which is also associated with a very
high risk of price fluctuations. From the point of view
of shaping an investment portfolio, an important and
desirable feature of bitcoin is the low correlation coeffi-
cient between this currency and other investment assets.
It is worth noting, however, that bitcoin investments are
burdened with additional risks that do not exist for other
types of assets. Among these risks is, for example, the
possibility of losing some or all of the invested funds
due to problems in the exchange market, since these
intermediaries in the purchase of cryptocurrencies of-
fer no guarantees for deposited funds. In addition is the
added possibility of losing money stored in digital port-
folios as a result of cybercriminal activities. Investors
considering the purchase of bitcoin should be aware of
the existence of such risks and should try to limit them
by skillfully using the most secure intermediaries which
operate in countries that regulate their operations, and
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which use technological solutions that make it diffi-
cult or completely impossible to steal cryptocurrencies.
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KRYPTOWALUTY JAKO PRZEDMIOT INWESTYCJI FINANSOWYCH. ANALIZA RYZYKA
I POTENCJALNYCH KORZYSCI NA PRZYKLADZIE BITCOINA

STRESZCZENIE

Rynek kryptowalut rozwijal si¢ dynamicznie w ostatnich latach. Szybki rozwoj rynku wynikal ze wzrostu
zainteresowania kryptowalutami zarowno ze strony podmiotow traktujacych je jako srodek ptatniczy, jak
i ze strony inwestorow nabywajacych kryptowalute w celach spekulacyjnych. Technologia blockchain, na
podstawie ktorej tworzone sa kryptowaluty, zyskata akceptacje branzy finansowej. Z jednej strony wiele
podmiotow prowadzi zaawansowane prace nad jej wykorzystaniem w prowadzonej dzialalnosci, ale z dru-
giej liczni nadzorcy, w tym Europejski Urzad Nadzoru Bankowego, Europejski Bank Centralny, Narodowy
Bank Polski, Komisja Nadzoru Finansowego, ostrzegaja przed inwestowaniem w kryptowaluty, wskazujac
na ryzyko zwigzane z takimi inwestycjami. Analizujgc status tych instrumentow w roéznych krajach, mozna
zaobserwowa¢ bardzo odmienne podejscie organdéw regulacyjnych. Celem tego artykulu jest analiza poten-
cjalnego ryzyka i korzysci zwigzanych z inwestowaniem w kryptowaluty. Gtowne ryzyko zwiazane z tego
rodzaju inwestycjami analizowano na przyktadzie bitcoina. Przeanalizowano réwniez stopy zwrotoéw i kore-
lacje zmian cen walut z innymi instrumentami finansowymi.
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