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Preface

This book on blockchain and cryptocurrencies shows the alternative side of finance in the
digital era. It is amazing to see how blockchain technology has disrupted different sectors
and how the revolutionary payment mechanisms in the form of cryptocurrencies and ex‐
changes are primarily witnessed in the financial sector. This is one of the true examples of
moving from the “Internet of Use” to the “Internet of Value.” Digital currencies have led the
world to believe in an alternative economy. It includes both crypto and non-cryptocurren‐
cies. Bitcoins, ethereum, altcoins, and the likes have captured the curiosity of economists,
philosophers, venture capitalists, and financial gurus alike and has given a new kind of
power to users, which is decentralized and anonymous, creating disruption in the financial
markets. Currently, some countries have offered their own digital currencies as an alterna‐
tive to fiat currencies, while others are recognizing digital currencies as an asset, a commodi‐
ty, and so forth.

This book intends to feature the most talked about topic of cryptocurrencies along with its
underlying technology of blockchain and how it has impacted the economy, the central
banks, people, and organizations, and whether this power struggle of sorts will venture into
a new digitized economy. It is divided into four main sections, with topics on Bitcoin, block‐
chain and digital returns, the impact of cryptocurrencies in gaming, and cryptocurrency ex‐
changes. This book shows many different aspects of the treatment of cryptocurrencies in
various parts of the world along with the technology that underpins it, the blockchain. The
diversity of the authors who sum up this book signify the importance, acceptance, and im‐
plementation of this alternative currency and payment mechanism.

The first section is titled “Bitcoin.” Authors Alessandra Cretarola and Gianna Figà-Talaman‐
ca from Italy present recent developments in Bitcoin price modeling and related applica‐
tions. They investigate the relation between the correlation parameter and possible bubble
effects in the asset price. The authors then use a multivariate framework to represent the
special feature of Bitcoin being traded on several exchanges and discuss conditions to rule
out arbitrage opportunities in this setting.

Section 2 deals with the “Blockchain and Digital Returns” and two chapters form part of this
section. Tatjana Boshkov from Macedonia aims to provide an analysis of the use of crypto‐
currencies in general, especially Bitcoin as the technology adoption in the presence of net‐
work externalities. The chapter explores financial privacy, which is a very sensitive issue
that uses digital currency (or cryptocurrency) and discusses private choices versus political
rules. Authors Mike Cudd, Kristen Ritterbush, Marcelo Eduardo, and Chris Smith from the
United States discuss profiling the risk and return metrics of cryptocurrencies. The crypto‐
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currency returns over different observation periods are examined and compared to those of
conventional currencies and equities for relevance and proportion.

Section 3 covers the “Impact of Cryptocurrencies in Gaming” where Leonardo José Mataru‐
na-dos- Santos from the United Arab Emirates and Vanissa Wanick from the United King‐
dom explore the cryptocurrencies in ludic economies where games have been described as
having their own economic models. The authors give an overview of the current state of the
art economic models within games and eSports. This aims to situate and analyze the applica‐
tion of these business models derived from games, eSports, and the future of ludic econo‐
mies.

Section 4 deals with “Cryptocurrency Exchanges” and two chapters also form part of this
section.  

Author Er’el Granot from Israel explains why Bitcoin and other cryptocurrencies have re‐
ceived a lot of criticism during the last nine years. The author then analyzes the origin of the
value of Bitcoin and other cryptocoins from the perspective of the Austrian School of Eco‐
nomics. It is explained that Bitcoin does not contradict the regression theorem. First, because
the initial value estimation can be a random event, and second, the Bitcoin network (even
now) has a non-monetary value.

Author Ireneusz Miciuła from Poland explores the global development of cryptocurrencies
and discusses the functioning of a financial system based on cryptocurrencies and its signifi‐
cance for economies. The author presents the development of the global cryptocurrency
market and analyzes the history of the most popular cryptocurrency, the Bitcoin. This last
chapter ends the book on a rather high note of how a proper financial system through cryp‐
tocurrencies can be implemented in economies.

Last, but certainly not the least, the successful completion of this book has been the result of
various “behind-the-scene” members who have supported it right from its inception until
the publication process. We would like to express our sincere gratitude to all the authors for
their diverse contributions. Also, thanks go to Author Service Manager Ms. Romina Skomer‐
sic for her endless support during the publishing process.

Dr. Asma Salman
Associate Professor of Finance

College of Business Administration
American University in the Emirates

United Arab Emirates

Professor Muthanna G. Abdul Razzaq
President and CEO

American University in the Emirates
United Arab Emirates
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Modeling Bitcoin Price and Bubbles

Alessandra Cretarola and Gianna Figà-Talamanca
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Provisional chapter

Modeling Bitcoin Price and Bubbles

Alessandra Cretarola and Gianna Figà-Talamanca

Additional information is available at the end of the chapter

Abstract

The goal of this chapter is to present recent developments about Bitcoin1 price modeling
and related applications. Precisely, we consider a bivariate model in continuous time to
describe the behavior of Bitcoin price and of the investors’ attention on the overall net-
work. The attention index affects Bitcoin price through a suitable dependence on the drift
and diffusion coefficients and a possible correlation between the sources of randomness
represented by the driving Brownian motions. The model is fitted on historical data of
Bitcoin prices, by considering the total trading volume and the Google Search Volume Index
as proxies for the attention measure. Moreover, a closed formula is computed for
European-style derivatives on Bitcoin. Finally, we discuss two possible extensions of the
model. Precisely, we investigate the relation between the correlation parameter and possi-
ble bubble effects in the asset price; further, we consider a multivariate framework to
represent the special feature of Bitcoin being traded on several exchanges and we discuss
conditions to rule out arbitrage opportunities in this setting.

Keywords: Bitcoin, market attention, arbitrage, option pricing, bubbles

1. Introduction

Bitcoin is a digital currency built on a peer-to-peer network and on the blockchain, a public
ledger where all transactions are recorded and made available to all nodes. Opposite to
traditional banking transactions, based on trust for counterparty, Bitcoin relies on cryptogra-
phy and on a consensus protocol for the network. The entire system is founded on an open
source software created in 2009 by a computer scientist known under the pseudonym Satoshi
Nakamoto, whose identity is still unknown (see [1]). Hence, Bitcoin is an independent digital

1
We use the following rule throughout the paper: the term BitCoin refers to the whole system network while Bitcoin refers
to the digital currency.

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons

Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,

distribution, and eproduction in any medium, provided the original work is properly cited.

DOI: 10.5772/intechopen.79386

© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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currency, not subject to the control of central authorities and without inflation; furthermore,
transactions in the network are pseudonymous and irreversible.

Bitcoin and the underlying blockchain technology have gained much attention in the last few
years. Research on Bitcoin often deals with cybersecurity and legitimacy issues such as the
analysis of double spending possibilities and other cyber-threats; recently, high returns and
volatility have attracted research toward the analysis of Bitcoin price efficiency as well as its
dynamics (see, among others, [2–4]). Moreover, many contributions claim that Bitcoin price is
driven by attention or sentiment about the Bitcoin system itself; see [5–8]. Possible driving
factors for the sentiment about the Bitcoin system are the volume of Google searches or
Wikipedia requests as in [5], or more traditional indicators as the number or volume of trans-
actions, as suggested in [6]. In [9], the author suggests a time series model in order to identify
the dynamic relation between speculation activity and price.

In this chapter, after having introduced the basic concepts underlying Bitcoin, we sum up and
describe to a broader audience the recent outcomes of the research reported in [10], by avoiding
unnecessary technicalities. Some new insights are also given by looking at possible extensions in
order to take into account thepresence of bubble effects or the special featureof Bitcoin being traded
in different online platforms (exchanges) thatwill be further investigated in our future research.

2. The Bitcoin network

We recall that Bitcoin was first introduced as an electronic payment system between peers by
Satoshi Nakamoto (pseudonym) in [1]. Opposite to traditional transactions, which are based
on the trust in financial intermediaries, this system relies on the network, on the fixed rules and
on cryptography. Bitcoins can be purchased on appropriate websites that allow to change
usual currencies in the cryptocurrency.

The Bitcoin network has several attractive properties for its users:

• No central bank authority for money supply and no regulator;

• Transactions are 24/7 and without any country border;

• Transaction cost are almost negligible with respect to traded amount;

• Transaction are anonymous;

• The security of each transaction is guaranteed by cryptography and digital signature;

• The security of the whole network is guaranteed by construction unless more than 50% of
the network nodes agree on a deceptive action.

As a digital payment system, Bitcoins may be used to pay for several online services and
goods. Special applications have been designed for smartphones and tablets for transactions
in Bitcoins and some ATMs have appeared all over the world (see Coin ATM radar) to change
traditional currencies in Bitcoins. Accepting Bitcoins as a payment method is also related to an
advertisement opportunity for companies. However, the high returns achieved in the last few
years have transformed Bitcoin in a speculative asset affecting its use as a form of payment.

Blockchain and Cryptocurrencies4

The Bitcoin system has been subject to many cracks but has proven to be very resilient as the
value of the cryptocurrency was able to rise again after all the falls. Nevertheless, at the time of
writing, Bitcoin was experiencing a fall in its exchange rate with main fiat currencies.

Two of the main crackdowns were China enforcement in December 2013 and Mt. Gox bank-
ruptcy in February 2014.

Besides technical and regulation issues, the Bitcoin system also faces reputational concerns.

In fact, the ambiguity of anonymous transactions has blamed the network of allowing several
criminal activities such as buying illegal goods, money laundering or the financing of terrorism
actions. As a representative example, we recall that The Silk Road was a website that started
selling narcotics and illegal drugs in 2011, payable in Bitcoins. The website was finally shut-
down by 2013 and the owner was arrested and sentenced to life in prison. Again, anonymous
transactions make it possible to use huge quantities of money, exchanged in Bitcoins, without
declaring its origin, hence allowing for possible money laundering. However, according to a
research performed by the UK government, the highest score related to money laundering is
still cash, followed by the bank, accountancy and legal service providers (see https://www.gov.
uk/government/publications/uk-national-risk-assessment-of-money-laundering-and-terrorist-
financing).

It is worth noticing that while counterparties are represented by secret addresses and are
anonymous, all transactions are recorded and might be traced. Investigation is hence favored
by this feature of the network.

Despite the flaws in the system, Bitcoin has achieved a notwithstanding rise in recent years.

In Figure 1, we report Bitcoin price and returns from January 2012 to December 2017 (source
https://blockchain.info/en/charts).

Figure 1. Bitcoin price (top) and returns (bottom) from January 2012 to December 2017.

Modeling Bitcoin Price and Bubbles
http://dx.doi.org/10.5772/intechopen.79386
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Figure 1. Bitcoin price (top) and returns (bottom) from January 2012 to December 2017.
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3. An attention-based model

The model we suggest in what follows is motivated by findings in [5, 6, 8, 11] where it is
showed that Bitcoin price is related to investors’ attention measured by the trading volume
and/or the number of searches in engines such as Google and Wikipedia. Bitcoin is treated as a
financial stock as suggested in [12] and the suggested model may be applied in principle to
other assets that are proven to depend on market attention.

3.1. The model specification

Consider a probability space Ω;F ;Pð Þ endowed with a filtration F ¼ F t; t ≥ 0f g satisfying
usual assumptions of right continuity and completeness.

Let us denote the Bitcoin price process as S ¼ St; t ≥ 0f g and assume that it depends on an
attention factor denoted by A ¼ At; t ≥ 0f g. The dynamics of the two processes are described by
the following equation:

dSt
St

¼ μSAtdtþ σS
ffiffiffiffiffi
At

p
dWt, S0 ¼ s0 ∈Rþ

dAt ¼ μAAtdtþ σAAtdZt, A0 ¼ a0 ∈Rþ,

8><
>:

(1)

where μA,μS, σA > 0,σS > 0 are constant parameters and W;Zð Þ ¼ Wt;Ztð Þ; t ≥ 0f g is an F;Pð Þ-
standard Brownian motion in R2. Assume that F t ¼ σ Wu;Zu; u ≤ tð Þ, for each t ≥ 0:

It is well known that the above dynamics for the attention factor is a geometric Brownian

motion, the solution of which is given by At ¼ A0 exp μA � σA2

2

� �
tþ σAZt

� �
for t ≥ 0 which has

a log-normal distribution; integrating the price process is straightforward to get

St ¼ S0exp μS �
σS2

2

� �ðt

0

Auduþ σS

ðt

0

ffiffiffiffiffiffi
Au

p
dWu

0
@

1
A, t ≥ 0: (2)

3.2. Statistical properties and model fitting

We collect in this subsection the properties of the logarithmic returns obtained by the price
process defined in Eq. (1).

Consider the discrete process AiΔ; SiΔð Þ; i ¼ 1; 2;…; nf g obtained by sampling the price process
and the attention factor at times ti ¼ iΔ, i ¼ 1, 2,…nwith constant observation step Δ; denote the

logarithmic changes of the process by Ri ¼ log SiΔ
S i�1ð ÞΔ

, Pi ¼ log AiΔ
A i�1ð ÞΔ

and define Xi ≔
ÐiΔ

i�1ð ÞΔ
Audu.

Note that Ri, i ¼ 1, 2,…n represent the logarithmic returns of asset S for the sampling dates and
that Xi, i ¼ 1, 2,…n the cumulative attention in the time interval i� 1ð ÞΔ, iΔ½ �. Then it is straight-
forward to prove the following:
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Theorem 2.1. The random vector R ¼ R1;R2;…Rnð Þ, given X ¼ X1;X2;…Xnð Þ, is normally distrib-
uted with mean m and covariance matrix Σ where

mi ¼ μS �
σS2

2

� �
Xi, for i ¼ 1, 2,…n,

Σ ¼ Diag σS2X1; σS2X2; ::; σS2Xn
� �

:

(3)

Proof. In order to prove the theorem it suffices to remind that, for i = 1, 2, …, n, the random

variable
Ð iΔ
i�1ð ÞΔ

ffiffiffiffiffiffi
Au

p
dWu, conditional on knowing Xi, is normally distributed with zero mean

and variance Xi, and that the increments of the Brownian motion W are independent.

As for the unconditional distribution, it is easy to obtain, for i ¼ 1, 2,…, n,

E Ri½ � ¼ μS �
σS2

2

� �
E Xi½ �,

Var Ri½ � ¼ μS � σS2
2

� �2
Var Xi½ � þ σS2E Xi½ �,

(4)

where E Xi½ �, Var Xi½ � can be computed in closed form as a function of μA, σA,Δ (see for example
[10]). The above outcomes are applied in order to derive the likelihood of the vector R;Xð Þ.
Indeed, by simply applying Bayes’ rule, we get the following result:

Proposition 2.2. The joint probability density of the vector R;Xð Þ is given by g : R� Rþ ! Rwith

g r; xð Þ ¼ f X1
x1ð Þ
Yn

i¼2

f Xi ∣Xi�1
xið Þ
Yn

i¼1

1ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
2πσ2Sxi

q exp �
ri � μS �

σ2S
2

� �
xi

2σ2Sxi

8<
:

9=
;, (5)

where f X1
�ð Þ and f Xi ∣Xi�1

�ð Þ are the probability density function of X1 and Xi given Xi�1,

respectively.

The proof follows from Bayes’ rule and application of Theorem 2.1.

It is worth to remark that the probability density g �ð Þ in Eq. (5) depends on suitable choices for
f X1

�ð Þ and f Xi ∣Xi�1
�ð Þ. Under our assumptions, such densities are not given within known

distribution; however, by applying outcomes in [13], we can approximate them as log-normals
with means and variances given as closed expressions of μA; σA

� �
.

Precisely, we have that f X1
�ð Þ ¼ LN α; νð Þ and, for i ¼ 2, 3,…n, f Xi ∣Xi�1

�ð Þ ¼ LN αi; νið Þ, with

α1 ¼ log
E X1½ �2ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
E X1

2� �q

0
B@

1
CA, ν21 ¼ log

E X1
2� �

E X1½ �2
 !

,

αi ¼ log Xi�1ð Þ þ μA � σ2A
2

� �
Δ, ν2i ¼ σ2AΔ:

(6)
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We apply the outcomes above in order to estimate model parameters according to the
maximum-likelihood method (see for example [14, 15]) where the likelihood is approximated
by applying the Levy approximation [13].

Parameter estimates are obtained as

bμA; bμS; bσA; bσS
� � ¼ argmaxμA,μS,σA,σS logℓ μA;μS; σA; σS; r; x

� �
, (7)

where

logℓ μA;μS; σA; σS; r; x
� � ¼

Xn

i¼1

log
1ffiffiffiffiffiffiffiffiffiffiffiffiffiffi

2πxiσ2S
q �

ri � μS �
σ2S
2

� �
xi

� �2

2xiσ2S

þ
Xn

i¼1

log
1

xi
ffiffiffiffiffiffiffiffiffiffiffiffi
2πvi2

p � logxi � αið Þ2
2vi2

(8)

3.3. Empirical application on Bitcoin prices

The first step in our procedure is to identify possible measures of investors’ attention. As
already mentioned in the introduction, we consider the total trading volume on Bitcoin avail-
able from https://blockchain.info as well as the search volume index (SVI) for Google searches
on the topic “bitcoin” provided by https://trends.google.it/trends/.

The trading volume of exchange is a classical measure of the attractiveness of a traded asset for
an investor; besides, in [16], the authors find evidence that the latter captures the attention of
retail/uniformed investors.

We consider daily data from January 1, 2015, to June 30, 2017, for the total volume and the SVI
Index. As for the daily value of the Bitcoin, we have considered the average mean across main
exchanges represented by the Index in https://blockchain.info.

In Table 1, the outcomes for parameter estimates, obtained by maximizing the approximate
likelihood given the observed time series, are summed up.

4. A closed formula for Bitcoin option prices

In this section, we show how to characterize the price of European call options on Bitcoins in
the underlying market model. Let us fix a finite time horizon T > 0 and assume the existence

bμA bσA bμS bσS

A = Vol 0.9571 1.1346 0.0218 0.0829

A = SVI 1.3584 1.0687 0.0743 0.1559

Table 1. Parameter estimates for the model in Eq. (1) fitted on daily observations from January 2015 to June 2017.

Blockchain and Cryptocurrencies8

of a riskless asset (also called the savings account), whose price process B ¼ Bt; t∈ 0;T½ �f g is
given by

Bt ¼ exp
ðt
0
r sð Þds

� �
, t∈ 0;T½ �, (9)

where r : 0;T½ � ! R is a bounded, deterministic function representing the instantaneous risk-
free interest rate. To be reasonable, the market model must avoid arbitrage opportunities, that
is, investment strategies that do not require an initial investment and that do not expose to any
risk and lead to a positive value with positive probability. From a mathematical point of view,
this means to check that the set of equivalent martingale measures for the Bitcoin price process
S is nonempty. Precisely, it is possible to prove that it contains more than a single element.

Lemma 3.1. Every equivalent martingale measure Q for S is characterized by its density process with
respect to the initial probability measure P as follows:

dQ
dP

����
F t

¼ exp �
ðt
0

μSAu � r uð Þ
σS

ffiffiffiffiffiffi
Au

p dWu �
ðt
0
γudZu � 1

2

ðt
0

μSAu � r uð Þ
σS

ffiffiffiffiffiffi
Au

p
� �2

du� 1
2

ðt
0
γu

2du

 !
, (10)

where γ ¼ γt; t∈ 0;T½ �f g is an F-adapted process such that
Ð T
0 γu

2du < þ∞, P-a.s.

The proof can be deduced from that of Lemma 1.4 in [10], where they also account for a
possible delay between the attention factor and its effect on Bitcoin prices trend. The process
γ can be interpreted as the risk perception associated to the future direction or future possible
movements of the Bitcoin market. Since S is the only tradable asset, the risk perception is not
fixed and this explains the nonuniqueness of the martingale measure Q in this market frame-
work that turns out to be incomplete. Consequently, given any European-type contingent
claim, it is not possible in general to find a self-financing strategy whose terminal value exactly
replicates the payoff of the claim. We recall that the notion of completeness is related to the
uniqueness of the martingale measure. Indeed, in complete markets, the no-arbitrage price of
any derivative is uniquely determined by the unique martingale measure. On the other hand,
in incomplete markets, we deal with a family of martingale measures and have at our disposal
a set of possible prices, which are all compatible with the “no-arbitrage condition.” One
common approach to option pricing in incomplete markets in the mathematical financial
literature is to select one specific martingale measure (which can be also called pricing measure)
under which the discounted traded assets are martingales and to compute option prices via
expectation under this measure via risk-neutral evaluation formulas. One simple example of a
candidate equivalent martingale measure is the so-called minimal martingale measure (see
[17, 18]), which minimizes the relative entropy, of the objective measure P, with respect to any
risk-neutral measure. In this setting, its economic interpretation is that agents do not wish to be
compensated for the risk associated with the fluctuations of the stochastic attention factor,
which corresponds to the hypothesis of [19] in the stochastic volatility framework. This is the
probability measure which corresponds to the choice γ � 0 in Eq. (10). Intuitively, under the

minimal martingale measure, say bP, the drift of the Brownian motion driving the Bitcoin price
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process is modified to make S an F-martingale, while the drift of the Brownian motion which is

strongly orthogonal to S is not affected by the change measure from P to bP. More precisely, by

Girsanov’s theorem, the R2-valued process cW ; bZ
� �

¼ cWt; bZt

� �
; t∈ 0;T½ �

n o
defined by

cWt ≔Wt þ
ðt
0

μSAu � r uð Þ
σS

ffiffiffiffiffiffi
Au

p du, bZt ≔Zt, (11)

is an F; bP
� �

-standard Brownian motion. Under any equivalent martingale measure, the disco-

unted Bitcoin price process ~S ¼ ~St; t∈ 0;T½ �� �
given by ~St ≔ St

Bt
, for each t∈ 0;T½ � behaves like a

martingale. Precisely, on the probability space Ω;F ; bP
� �

, the pair ~S;A
� �

has the following

dynamics:

d~St ¼ σS
ffiffiffiffiffi
At

p
~StdcWt, ~S0 ¼ s0 ∈Rþ,

dAt ¼ μAAtdtþ σAAtdZt, A0 ¼ a0 ∈Rþ:

8<
: (12)

Equivalently, we can write the discounted Bitcoin price process ~S as

~St ¼ s0 exp σS

ðt
0

ffiffiffiffiffiffi
Au

p
dcWu � σ2S

2

ðt
0
Audu

� �
, t∈ 0;T½ �: (13)

Clearly, under the minimal martingale measure bP, the Bitcoin price process S satisfies

dSt ¼ r tð ÞStdtþ σS
ffiffiffiffiffi
At

p
StdcWt, S0 ¼ s0 ∈Rþ, (14)

where r tð Þ is the risk-free interest rate at time t.

Remark 3.2. Note that, under any equivalent martingale measure that keeps the drift of the attention
factor dynamics linear in A (in particular, under the minimal martingale measure), the model proposed
in [10] nests the Hull-White stochastic volatility model, which corresponds to the particular case where
σS ¼ 1; see [19]. Indeed, the authors only referred to a risk-neutral framework without describing the
dynamics under the physical measure and consequently characterizing the existence of any equivalent
martingale measure.

Now, we compute the fair price of a Bitcoin European call option via the risk-neutral evalua-
tion approach, so it can be expressed as expected value of the terminal payoff under the
selected pricing measure, that is, the minimal martingale measure. Let CT = (ST � K)+ be the
FT-measurable random variable representing the payoff of a European call option on the
Bitcoin with price S with date of maturity T and strike price K, which can be traded on the
underlying digital market. Recall that Xt,T ¼ XT � Xt, for each t∈ 0;T½ Þ, refers to the variation

of the integrated attention process X defined over the interval t;T½ �. Then, denote by EbP �jF t½ �
the conditional expectation with respect to the σ-field F t under the probability measure bP and
so on. Define the function CBS : 0;T½ Þ � Rþ � Rþ ! R as follows:
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ffiffiffi
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p
, or more explicitly

d2 t; s; xð Þ ¼ log s
K

� �þ Ð t0 r uð Þdu� σ2S
2 x
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ffiffiffi
x
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Here, N stands for the standard Gaussian cumulative distribution function, that is,

N yð Þ ¼ 1ffiffiffiffiffiffi
2π
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ðy
�∞

e�
z2
2 dz, ∀ y∈R: (18)

The following result provides the risk-neutral price of the option under the minimal martin-

gale measure bP. The proof is straightforward and may be derived by using similar arguments
to those developed in [19].

Proposition 3.3. The risk-neutral price Ct at time t of a European call option written on the Bitcoin
with price S expiring in T and with strike price K is given by the formula

Ct ¼ EbP CBS t; St;Xt,Tð ÞjSt
� �
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where the function CBS is defined in Eq. (15); the functions d1 �ð Þ, d2 �ð Þ are, respectively, given in Eqs.
(16)-(17); and f Xt,T �ð Þ denotes the density function of Xt,T, for each t∈ 0;T½ Þ, provided that it exists.

Hence, the resulting risk-neutral pricing formula when evaluated in St corresponds to the
expected value of Black & Scholes price as defined in [20] at time t∈ 0;T½ Þ of a European call
option written on S, with strike price K and maturity T, in a financial market where the

volatility is random and given by σS
ffiffiffiffiffiffiffi
Xt,T
T�t

q
.

4.1. A numerical application

In order to appreciate the performance of the pricing formula in Eq. (19), we compute model
prices for option traded on the online platform http://www.deribit.com on July, 30, 2017, by
plugging in the estimated parameters. The outcomes are compared with the Black & Scholes
benchmark (see [20]) as a reference price, computed by plugging the volatility parameter
estimated on the same time series of the trading volume/SVI index, and with the bid-ask prices
provided in the website. Best overall pricing values are obtained when market attention is
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measured by volume; in the case of the SVI Google index, near-term options are very close to
the mid-value of the bid-ask, while next-term options are overpriced. One possible explanation
is that investors that get information about Bitcoin on search engines are more likely to be
uninformed/retail investors that are self-exciting and may add spurious noise to the Bitcoin
price volatility leading to an increase in call option prices (Table 2).

5. The presence of model stock bubbles

Motivated by empirical evidences (see for example [21, 22]), we discuss a generalization of the
model introduced in Section 3.1, which is capable to describe speculative bubbles in Bitcoin
markets.

Precisely, we fix a finite time horizon T > 0 and assume that the underlying Brownian motions
W and Z are correlated with constant correlation coefficient r∈ �1; 1ð Þ, that is, < W,Z>t ¼ rt
for each t∈ 0;T½ �. If V ¼ Vt; t∈ 0;T½ �f g is an additional F;Pð Þ-Brownian motion that is P-
independent of Z, then we can write

T-K Market bid Market ask Model volume Model Google SVI Benchmark BS

Aug-2200 0.1662 0.2318 0.2029 0.2282 0.1967

Aug-2300 0.1670 0.2072 0.1737 0.2032 0.1655

Aug-2400 0.1390 0.1845 0.1469 0.1802 0.1369

Aug-2500 0.1142 0.1638 0.1228 0.1591 0.1112

Aug-2600 0.0922 0.1376 0.1014 0.1399 0.0887

Aug-2700 0.0749 0.1202 0.0828 0.1226 0.0695

Aug-2800 0.0572 0.1047 0.0684 0.107 0.0535

Aug-2900 0.0442 0.0983 0.0549 0.0931 0.0405

Sept-2200 0.1991 0.2648 0.2546 0.3204 0.2173

Sept-2300 0.1766 0.2432 0.2321 0.3019 0.1906

Sept-2400 0.1890 0.2230 0.2113 0.2844 0.1662

Sept-2500 0.1375 0.2042 0.1919 0.2679 0.1439

Sept-2600 0.1207 0.1828 0.1741 0.2523 0.1239

Sept-2700 0.1120 0.1668 0.1576 0.2377 0.1060

Sept-2800 0.0953 0.1504 0.1463 0.2239 0.0903

Sept-2900 0.0848 0.1422 0.1325 0.2109 0.0764

Table 2. Comparison between model prices computed according to formula in Eq. (19), Black & Scholes formula in [20],
and the bid and ask prices provided in http:\\www.deribit.comfor options traded on July, 30, 2017, and expiring on
August 25, 2017, and on September 28, 2017.
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Wt ¼ rZt þ
ffiffiffiffiffiffiffiffiffiffiffiffiffi
1� r2

p
Vt, t∈ 0;T½ �: (20)

Without loss of generality, we assume that the interest rate is fixed and equal to zero. In this
setting, the discounted Bitcoin price trend and the market attention factor dynamics are
described by

dSt ¼ μSAtStdtþ σS
ffiffiffiffiffi
At

p
St rdZt þ rdVtð Þ, S0 ¼ s0 ∈Rþ,

dAt ¼ μAAtdtþ σAAtdZt, A0 ¼ a0 ∈Rþ,

(
(21)

where we have set r≔
ffiffiffiffiffiffiffiffiffiffiffiffiffi
1� r2

p
. The aim is to investigate the existence of asset-price bubbles in

the underlying Bitcoin market model.

By simulating trajectories for the asset price S according to the model in Eq. (1) for several
values of the correlation parameter, it seems that the latter is related to the presence of bubble
effect; in fact, in Figure 2, we plot examples of trajectories for r ¼ 0, � 0:5, 0:5, 1, respectively
where higher positive values for the correlation appear to boost the asset value.

Indeed, we will show formally that the possibility of Bitcoin speculative bubbles is related to
the sign of the correlation parameter r.

The mathematical theory of financial bubbles is developed, among others, in [23–25]. Precisely,
we introduce the following definition from [23].

Definition 4.1. The Bitcoin price process S has a bubble on the time interval 0;T½ � if S is a strict F-local
martingale under the chosen risk-neutral measure.

The term strict F-local martingale refers to the fact that S is an F-local martingale, but not a true
F-martingale under the chosen risk-neutral measure. Further, since S is nonnegative, we must
have that S is an F-supermartingale (we refer to [26] for rigorous definitions and related
concepts).

Figure 2. Simulated trajectories with n = 250 daily observations for the attention process (red) and the corresponding
Bitcoin price dynamics for r ¼ 0 (black), r ¼ 0:5(green), and r ¼ 1 (blue).
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Recall that the absence of arbitrage opportunities is “essentially” equivalent to the existence of
a probability measure Q, equivalent to the initial probability P, under which the discounted
price process satisfies the martingale property.

Remark 4.2. Note that stock bubbles arise if S has an equivalent local martingale measure but not an
equivalent martingale measure. Arbitrage appears only if no equivalent local martingale measure exists.

Then, to exclude arbitrage opportunities from the market, we define the process L ¼ Lt; t∈f
0;T½ �g by setting

Lt ≔
dQ
dP

����
F t

¼ exp �
ðt
0
λudVu � 1

2

ðt
0
λ2
udu�

ðt
0
γudZu � 1

2

ðt
0
γ2
udu

� �
, t∈ 0;T½ �, (22)

where λ ¼ λt; t∈ 0;T½ �f g and γ ¼ γt; t∈ 0;T½ �f g are F-adapted processes satisfying the inte-

grability conditions
Ð T
0 λ2

udu < ∞ P-a.s. and
Ð T
0 γ2

udu < ∞ P-a.s., respectively. The (local) martin-
gale property of the discounted Bitcoin price process S under Q implies the following condition:

μSAt ¼ σS
ffiffiffiffi
A

p
t λtr þ γtrð Þ, t∈ 0;T½ �, P� a:s:: (23)

To ensure that L provides the density process of a probability measure equivalent to P, we
require that E LT½ � ¼ 1, meaning that L is an F;Pð Þ-martingale. The processes λ and γ are
interpreted, respectively, as the risk premium and the risk perception associated to the future
direction or future possible movements of the Bitcoin market. For each choice of the process γ,
the process λ is fixed by Eq. (23), that is,

λt ¼ 1
r

μS

ffiffiffiffi
A

p
t

σS
� rγt

 !
, t∈ 0;T½ �, (24)

and we can consider the corresponding family of equivalent (local) martingale measuresQγ for
S parameterized by the process γ. To check if there are stock bubbles in the underlying market
model, we study under which conditions the discounted Bitcoin price is a strict F;Pð Þ-local
martingale with respect to an equivalent local martingale measure Qγ: By applying Girsanov’s
theorem, the dynamics of the model under Qγ is described by the following equations:

dSt ¼ σS
ffiffiffiffiffi
At

p
St rd~Zt þ rd~Vt
� �

, S0 ¼ s0 ∈Rþ,

dAt ¼ μA � σAγt
� �

Atdtþ σAAtd~Zt, A0 ¼ a0 ∈Rþ,

(
(25)

where the R2-valued process ~V ; ~ZÞ ¼ ~Vt; ~Zt
� �

; t∈ 0;T½ �� ��
defined by ~Vt ≔Vt þ

Ð t
0 λudu,.

~Zt ≔Zt þ
Ð t
0 γudu, is an F;Qγð Þ-standard Brownian motion.

Now, suppose that the risk perception process is zero, that is, γ � 0. Then, the change of measure

from P to Q0 is well-defined since the associated density process M ¼ Mt; t∈ 0;T½ �f g satisfying
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dMt ¼ � μS

rσS

ffiffiffiffiffi
At

p
MtdVt, M0 ¼ 1,

dAt ¼ μAAtdtþ σAAtdZt, A0 ¼ a0:

8<
: (26)

is a true F;Pð Þ-martingale thanks to [27]. We have the following result, which allows to detect
the presence of bubbles in this setting.

Proposition 4.3. In the model outlined in Eq. (24), the Bitcoin price process S has a bubble on 0;T½ � if
and only if r > 0.

The proof is based on the application of some of Sin’s results given in [27], where the existence
of risk-neutral measures for the Hull-White stochastic volatility model [19] and for similar
frameworks is determined by the possibility of explosion in finite time for solutions of certain
auxiliary stochastic differential equations. Precisely, it is possible to show that the martingale
property of the discounted stock price S under Q0, given in Eq. (25) with γ ¼ 0, is fulfilled if
and only if r ≤ 0: Hence, a bubble arises if and only if the correlation parameter between stock
returns and market attention is positive.

6. Toward a multiexchange generalization

Let us generalize the model introduced in Eq. (1) by assuming a possible delay τ for the
attention factor to affect the Bitcoin price dynamics. Assume that the attention factor has been
observed or is described by a deterministic function for t∈ �l; 0½ � with l ≥ τ. We get

dSt
St

¼ μSAt�τdtþ σS
ffiffiffiffiffiffiffiffiffiffi
At�τ

p
dWt, S0 ¼ s0 ∈Rþ,

dAt ¼ μPAtdtþ σAAtdZt, At ¼ φ tð Þ for t∈ �l; 0½ �,

8<
: (27)

where φ : �l; 0½ � ! Rþ.

Analogous results as those in Section 2 can be derived by similar computations, and model
parameters, for a fixed delay, can be estimated by means of the maximum likelihood method.
In order to estimate the delay parameter, we maximize the profile likelihood as defined in
[15]. Details of this procedure can be found in [10]. The estimation results of model in Eq. (27)
on the same daily data considered in Section 2 are summed up in Table 3.

In Figure 3, we plot simulated trajectories of the price process in Eq. (27) by letting the delay
parameter vary.

τ bμA bσA bμS bσS

A = Vol 1 day 0.4881 1.0459 0.0282 0.0924

A = SVI 7 days 1.0964 0.9946 0.1005 0.1885

Table 3. Parameter estimates for model in Eq. (27) fitted on daily observations from January 2015 to June 2017.
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Now, suppose that the risk perception process is zero, that is, γ � 0. Then, the change of measure

from P to Q0 is well-defined since the associated density process M ¼ Mt; t∈ 0;T½ �f g satisfying
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dMt ¼ � μS

rσS

ffiffiffiffiffi
At

p
MtdVt, M0 ¼ 1,

dAt ¼ μAAtdtþ σAAtdZt, A0 ¼ a0:

8<
: (26)

is a true F;Pð Þ-martingale thanks to [27]. We have the following result, which allows to detect
the presence of bubbles in this setting.

Proposition 4.3. In the model outlined in Eq. (24), the Bitcoin price process S has a bubble on 0;T½ � if
and only if r > 0.

The proof is based on the application of some of Sin’s results given in [27], where the existence
of risk-neutral measures for the Hull-White stochastic volatility model [19] and for similar
frameworks is determined by the possibility of explosion in finite time for solutions of certain
auxiliary stochastic differential equations. Precisely, it is possible to show that the martingale
property of the discounted stock price S under Q0, given in Eq. (25) with γ ¼ 0, is fulfilled if
and only if r ≤ 0: Hence, a bubble arises if and only if the correlation parameter between stock
returns and market attention is positive.

6. Toward a multiexchange generalization

Let us generalize the model introduced in Eq. (1) by assuming a possible delay τ for the
attention factor to affect the Bitcoin price dynamics. Assume that the attention factor has been
observed or is described by a deterministic function for t∈ �l; 0½ � with l ≥ τ. We get

dSt
St

¼ μSAt�τdtþ σS
ffiffiffiffiffiffiffiffiffiffi
At�τ

p
dWt, S0 ¼ s0 ∈Rþ,

dAt ¼ μPAtdtþ σAAtdZt, At ¼ φ tð Þ for t∈ �l; 0½ �,

8<
: (27)

where φ : �l; 0½ � ! Rþ.

Analogous results as those in Section 2 can be derived by similar computations, and model
parameters, for a fixed delay, can be estimated by means of the maximum likelihood method.
In order to estimate the delay parameter, we maximize the profile likelihood as defined in
[15]. Details of this procedure can be found in [10]. The estimation results of model in Eq. (27)
on the same daily data considered in Section 2 are summed up in Table 3.

In Figure 3, we plot simulated trajectories of the price process in Eq. (27) by letting the delay
parameter vary.

τ bμA bσA bμS bσS

A = Vol 1 day 0.4881 1.0459 0.0282 0.0924

A = SVI 7 days 1.0964 0.9946 0.1005 0.1885

Table 3. Parameter estimates for model in Eq. (27) fitted on daily observations from January 2015 to June 2017.
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The different delays result in a shift to the south-east between the faster and slower
reacting trajectories; in the picture, this behavior is sharp since the other model parameters
are kept constant. By looking at the picture, the idea to model the price of Bitcoin in
different exchanges by the same model in Eq. (27) but allowing different parameters natu-
rally arises.

In particular, considering for instance two exchanges, we have

dS1t
S1t

¼ μ1
SAt�τ1dtþ σ1S

ffiffiffiffiffiffiffiffiffiffiffi
At�τ1

p
dWt, S10 ¼ s10 ∈Rþ,

dS2t
S2t

¼ μ2
SAt�τ2dtþ σ2S

ffiffiffiffiffiffiffiffiffiffiffi
At�τ2

p
dWt, S20 ¼ s20 ∈Rþ,

dAt ¼ μAAtdtþ σAAtdZt, At ¼ φ tð Þ for t∈ �l; 0½ �,

8>>>>>><
>>>>>>:

(28)

where φ : �l; 0½ � ! Rþ with l > max τ1; τ2f g and μi
A,μ

i
S, σ

i
A > 0, σiS > 0 for i = 1, 2 are constant

parameters.

Note that within this model, prices for Bitcoin traded in different exchanges are perfectly
correlated. Indeed, this is what happens in observed data; considering daily prices from
January 2015 to June 2017 for Bitstamp, Kraken, Cex.io, Gdax, and The Rock exchanges we
get cross-correlation values larger than 0.999.

We fit model in Eq. (28) for the Bitstamp and Gdax exchanges on daily observations of Bitcoin
price from January 2015 to June 2017 obtaining the outcomes reported in Table 4, when the

Figure 3. Simulated trajectories of n = 250 daily observations of the attention factor (red) and the Bitcoin price according
to model in Eq. (27) when the delay parameter is τ ¼ 1 day (black) and τ ¼ 10 days (blue).

Exchange τ μA σA μS σS

Bitstamp 1 0.4994 1.0461 0.0281 0.0896

Gdax 2 0.4997 1.0420 0.0326 0.1036

Table 4. Model fitting with delay parameter: outcomes for Bitstamp and Gdax exchanges when attention is measured by
the trading volume.
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attention is measured by the trading volume, and in Table 5, when attention is measured by
the Google SVI index.

It is evident from the outcomes in Table 4 that the model parameters are not significantly
different while the delay might be quite different as if the reaction to the attention factor is
faster for some exchanges and slower for others. On the contrary, when attention is measured
by the Google SVI Index, the delay is unchanged, but the difference between estimated
parameters for the price dynamics is nonnegligible.

By analyzing the outcomes and considering the shift effect as depicted in Figure 3, it is
tempting to conjecture that the faster reaction determines the leader exchanges and that the
slower exchange will then follow. If we could forecast that the next day price of the slower
exchange will reach the price today for the faster one, we could obtain a profit by suitably
investing in the two exchanges. However, it is worth noticing that the estimation of the delay
parameter is obtained by maximizing the likelihood over a whole time series and is a product
of averaging so arbitrage cannot be achieved in a direct way.

Nevertheless, in a multivariate setting as ours, the theory guarantees that arbitrage opportuni-
ties are ruled out if the market price of risk in the market is unique. Without entering technical
details and assuming r ¼ 0 for the sake of simplicity, this is true if and only if

μ1
S

σ1S

ffiffiffiffiffiffiffiffiffiffiffi
At�τ1

p
¼ μ2

S

σ2S

ffiffiffiffiffiffiffiffiffiffiffi
At�τ2

p
, t ≥ 0: (29)

It is evident that these values are not equal if we plug parameter estimates in Eq. (30); hence,
arbitrage opportunities are not ruled out at least from a theoretical point of view. We will
address this issue more precisely in future research.

7. Conclusion

In this chapter, we have introduced a model in continuous time in order to describe the dynam-
ics of Bitcoin price depending on an exogenous stochastic factor, which represents market
attention on the Bitcoin system. Market attention is measured either by the total trading volume
in Bitcoins or by means of the Google Search Volume Index, which, as suggested in [16], is a
direct measure of the revealed attention for uniformed retail investors. More precisely, the
attention factor affects directly the instantaneous mean and volatility of logarithmic returns; in
addition, it may be also correlated with the price changes. An estimation procedure to fit the

Exchange τ μA σA μS σS

Bitstamp 7 days 1.0934 0.9946 0.0992 0.1782

Gdax 7 days 1.0964 0.9946 0.1160 0.2087

Table 5. Model fitting with delay parameter: outcomes for Bitstamp and Gdax exchanges when attention is measured by
the SVI index.
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model to observed data is also suggested and, under the assumption of no correlation, a closed
formula for standard European option prices on Bitcoin is provided.

By applying outcomes within the mathematical theory of bubbles [23–25, 27], we are able to show
that Bitcoin boosts in a bubble if and only if there is a positive correlation between changes in the
price and in the attention factor. This finding is reasonable and claims that a stronger positive
dependence between the two processes in Eq. (21) may result in an explosion of the price process.

Finally, we allow for a delay on the effect of market attention on the Bitcoin price, and, based
on this generalized model, we introduce a multivariate setting for our model (Eq. (28)) in order
to take into account the special feature of multiple exchanges where it is possible to trade in
Bitcoins. Preliminary results indicate that arbitrage opportunities may arise in two exchanges
that are characterized by different delays.
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Abstract

High-tech enables payment evolution and global competition. The ambiguities surround-
ing of the digital currency still leave enough space for the analysis of its unreserved accep-
tance, trust and anticipation, which are the main driver for the spread of the network. 
Banks should carefully consider the technology underlying these cryptocurrencies as a 
potential generic new way of transferring ownership of the value over the long term. The 
chapter provides an analysis of the use of cryptocurrencies in general, especially Bitcoin as 
the technology adoption in the presence of network externalities. The objective attitude is 
the future of the digital currency in the moment is still unsolved issue due to the existence 
of “critical mass”. Further, the chapter explores financial privacy which is very sensitive 
issue in using digital currency (or cryptocurrency) and discuss about private choices versus 
political rules. The research has shown that the future of cryptocurrencies can be bright 
if some institutional-formal conditions are met due to the fact that success evolution of 
e-money requires building safety payments through three criteria–standardization, com-
patibility and innovation.

Keywords: Blockchain, digital currency, network externalities, critical mass, technology, 
payment evolution

1. Introduction

Electronic money is not a new phenomenon. Trade over the Internet has increased the use of 
new technologies, thereby increasing the demand for new electronic payment methods. What 
really is new is electronic payment in retail and use of the Internet as new monetary market. 
Today, money becomes ready information on the microprocessor or in the database. Without 
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a doubt, the purpose of such an instrument is to improve the efficiency of the traditional 
payment method. At this moment, there are still no clear standards in the Blockchain mecha-
nism and therefore we do not know the boundaries, so participants can easily communicate 
without the presence of a regulator. Behind Blockchain technology is the universal Internet 
currency, which in turn raises many questions about the utilization of the advantages and 
risks/damages that would be arisen from the application.

High-tech enables payment evolution and global competition. But still the ambiguities sur-
rounding the use of the digital currency leave enough space for the analysis of its unreserved 
acceptance, trust and anticipation, which are the main driver for the spread of the network. More 
precisely, the spread of the network requires interdependence of demand, which means the 
Network, must reach the minimum required volume before it reaches a balance. The minimum 
volume of the network is called “critical mass”. Therefore, the objective attitude is the future of 
the digital currency in the moment is still unsolved issue due to the existence of “critical mass”.

This chapter underlines the technology adoption in the presence of network externalities. 
Payment innovations that involve the creation of a network between the manufacturer and 
the consumer are product that inevitably involves network externalities that must touch the 
critical mass of the user before it starts to use it successfully. Network externalities exist due to 
the average consumer benefits from such an instrument, only if other consumers and traders 
use the same payment instrument.

Further, the chapter explores financial privacy which is very sensitive issue in using digital 
currency (or cryptocurrency). The analysis explores what are the private choices versus polit-
ical rules. Success evolution of e-money requires building safety payments through three 
criteria—standardization, compatibility and innovation.

The diffusion that digital currency brings in the modern era expands the antitrust issues 
related to network externalities and global competition between most explored world cur-
rencies. This is the reason to include a review of social costs and benefits, as possible risks of 
using digital currency. These mean that in order to remain compatible with each other, all 
users should use software that meets the same rules. Therefore, all users and developers have 
a strong incentive to protect this consensus and set up a regulator.

At the end, the chapter examines the question—are there prospects of taking hand in hand the 
technology revolution and monetary evolution without risks in the real world?!

2. Overview of the IT revolution and innovations related to money

The online trade increased the use of new technologies, and thus increased the demand for 
new electronic payment methods. This began especially in the mid-1990s with the information 
revolution, the decline in computer prices and the networking of the same. Cohen introduces 
the term “change the geography of money” [1]. This term occurs as a result of the electronic 
payment in retail and use of the Internet as a new monetary market. Due to the informa-
tion revolution, a new electronic payment method has been introduced, known as electronic 
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cash, e-bag, e-currency, digital currency, digital money or digital cash. Without a doubt, the 
purpose of such an instrument is to improve the efficiency of the traditional payment method.

Bitcoin is a digital currency whose value varies according to the worldwide customer acceptance. 
This is primarily due to the fact that, unlike the standard currencies we use, such as the dollar 
or the euro, which are regulated by central banks, for Bitcoin there is no regulation. Therefore, 
transactions with Bitcoin are considered more private and anonymous due to the open system 
and no existence of a regulatory body and/or intermediary in the performance of transactions.

Transactions are carried out using cryptographic protection, and their execution is done 
through a network of public electronic books called “ledgers”. For verification of transactions, 
it is necessary to have specific hardware and software that users can set up and after a certain 
number of transactions they receive a proportion of Bitcoin. In this way, it is also performed 
an additional commissioning of this digital currency.

2.1. Development of e-payment and digital currency

From the aspect of the development of e-payment method, digital currency is not physically 
printed by the Central Bank. For now, digital currency is considered with its own rules of the 
game. In the literature, all those who support the use of Bitcoin underscore the characteristic 
as a currency that does not cause financial crises. Namely, the view is that banks can print 
more money to cover their national debt, thus devaluing their currencies, Bitcoin does not 
function in such a way.

Electronic payment method exists from the 1960s, i.e. from the development of Electronic 
Funds Transfer (EFT), which became more sophisticated and applicable in a growing number 
of countries [2]. EFT implies the application of computer and telecommunication technology 
in payment. This method was used by banks and other financial institutions to exchange 
and transfer a large amount of money on a national and international level. The basis for 
the operation of EFT is that the money moves through a network as a substitute for cash or 
checks to execute a transaction. In this way, the time for paying should be shortened and 
the transaction costs reduced. The use of EFT has significantly increased with the emergence 
and acceptance of ATMs, which allow money transfer at the point of sale (EFTPOS). EFT is 
considered as first degree in the electronization of transactions.

In the early 1980s, thanks to the development of network technology, the costs of telecom-
munications and data processing were reduced, and electronic payments became more useful 
with the appearance of credit and debit cards, which for several years (after their appearance) 
became the most popular electronic small transaction tool. Also, the development of encryp-
tion has played a major role in successful card payments. This innovation is considered as a 
second degree in the electronization of transactions.

The growth and acceptance of card payments had negative consequences for the traditional 
way of payment. Many countries have made a move from the use of paper instruments, such 
as cash and checks, to the use of electronic instruments. For the first time in many countries, 
the number of checks payments has been reduced. Namely, checks as a very popular payment 
instrument loose the market role, thereby reducing their use [3].
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2. Overview of the IT revolution and innovations related to money

The online trade increased the use of new technologies, and thus increased the demand for 
new electronic payment methods. This began especially in the mid-1990s with the information 
revolution, the decline in computer prices and the networking of the same. Cohen introduces 
the term “change the geography of money” [1]. This term occurs as a result of the electronic 
payment in retail and use of the Internet as a new monetary market. Due to the informa-
tion revolution, a new electronic payment method has been introduced, known as electronic 
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cash, e-bag, e-currency, digital currency, digital money or digital cash. Without a doubt, the 
purpose of such an instrument is to improve the efficiency of the traditional payment method.

Bitcoin is a digital currency whose value varies according to the worldwide customer acceptance. 
This is primarily due to the fact that, unlike the standard currencies we use, such as the dollar 
or the euro, which are regulated by central banks, for Bitcoin there is no regulation. Therefore, 
transactions with Bitcoin are considered more private and anonymous due to the open system 
and no existence of a regulatory body and/or intermediary in the performance of transactions.

Transactions are carried out using cryptographic protection, and their execution is done 
through a network of public electronic books called “ledgers”. For verification of transactions, 
it is necessary to have specific hardware and software that users can set up and after a certain 
number of transactions they receive a proportion of Bitcoin. In this way, it is also performed 
an additional commissioning of this digital currency.

2.1. Development of e-payment and digital currency

From the aspect of the development of e-payment method, digital currency is not physically 
printed by the Central Bank. For now, digital currency is considered with its own rules of the 
game. In the literature, all those who support the use of Bitcoin underscore the characteristic 
as a currency that does not cause financial crises. Namely, the view is that banks can print 
more money to cover their national debt, thus devaluing their currencies, Bitcoin does not 
function in such a way.

Electronic payment method exists from the 1960s, i.e. from the development of Electronic 
Funds Transfer (EFT), which became more sophisticated and applicable in a growing number 
of countries [2]. EFT implies the application of computer and telecommunication technology 
in payment. This method was used by banks and other financial institutions to exchange 
and transfer a large amount of money on a national and international level. The basis for 
the operation of EFT is that the money moves through a network as a substitute for cash or 
checks to execute a transaction. In this way, the time for paying should be shortened and 
the transaction costs reduced. The use of EFT has significantly increased with the emergence 
and acceptance of ATMs, which allow money transfer at the point of sale (EFTPOS). EFT is 
considered as first degree in the electronization of transactions.

In the early 1980s, thanks to the development of network technology, the costs of telecom-
munications and data processing were reduced, and electronic payments became more useful 
with the appearance of credit and debit cards, which for several years (after their appearance) 
became the most popular electronic small transaction tool. Also, the development of encryp-
tion has played a major role in successful card payments. This innovation is considered as a 
second degree in the electronization of transactions.

The growth and acceptance of card payments had negative consequences for the traditional 
way of payment. Many countries have made a move from the use of paper instruments, such 
as cash and checks, to the use of electronic instruments. For the first time in many countries, 
the number of checks payments has been reduced. Namely, checks as a very popular payment 
instrument loose the market role, thereby reducing their use [3].
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2.2. e-Payment and transaction costs

In classical trade payments require at least one buyer and one seller, both having to have 
accounts in banks that are connected through clearing houses. Payments with traditional 
instruments such as checks require intervention of a financial intermediary like bank. Payment 
with e-money is similar to the traditional scheme—there are two parties—one or two banks. 
However, the whole process becomes more efficient and easier. The transaction does not 
require any code and cannot exceed the previously defined amount. If the amount that is on 
the chip is fully spent, the card can be automatically refilled at the merchant, without charging 
any fees, thanks to the special POS mechanism [4].

Once the chip is full, the user does not need to require an ATM or an exact amount of cash. 
Additionally, the problem of stealing or losing money is reduced to a minimum. An e-money 
transaction does not require an intermediary at present because the money expressed in units 
(called bits) is electronically transferred from the buyer to the seller. The amount of money 
that has been paid is prepared at the seller’s terminal, i.e. his account is transferred to the 
financial institution from time to time.

Payment with e-money reduces transaction costs, and time is shortened compared to other 
forms of payment. Humphrey and colleagues estimate that the cost of using electronic money 
amounts to one third to half of the cost of paying paper money. When all transactions in one 
country would be carried out electronically, it would be possible to save more than 1% per 
year BDP.

2.3. A brief history of digital currency

From the era of barter economy, metal and coins to gold and silver, continuing to the modern 
monetary systems and checks, and ending with the latest developments in the global currency, 
such as the introduction of cryptocurrency like Bitcoin, have passed centuries. Each type of 
money plays a crucial role in transactional activities in some period of time. As human society 
and markets developed in particular, there was a need for more sophisticated instruments for 
the exchange of goods. In this regard, the introduction of cryptocurrency revolutionized the 
international payment system in a size that only a few years ago was unimaginable. The crypto-
currency is a digital or virtual currency that uses cryptography for security. Cryptocurrency is 
hard to forge because of this security feature. The determining characteristic of cryptocurrency, 
and probably the most attractive, is its organic nature as the fact that it is not issued by any 
central authority. Cryptocurrencies have their own advantages and disadvantages. The main 
benefits of using cryptocurrencies are that they transfer the funds more easily between two 
parties in the transaction [5]. These transactions are facilitated through the use of public and 
private keys for security purposes. These fund transfers are carried out with minimal process-
ing costs, allowing users to avoid the large fees for online transactions charged by most banks.

There are two reasons for the emergence of electronic money and digital currencies. The first, 
according to the Austrian School of Economic Analysis money is a “social institution” subject 
to the already initiated institutional change and is interpreted as a consequence of a spontane-
ous evolution that should overcome the shortcomings of the swap and the double coincidence 
of desires [6, 7]. Today e-money is the last stage of this development and represents an addi-
tional degree of institutional change [8].
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Their main role is to support online e-commerce, enable transactions, reduce their costs, or 
replace the payment of money and coins in retail. The second reason for the emergence of 
e-money is the information revolution, which is characterized by the integration of electronic 
information processing and telecommunication technologies, which reduces the geographical 
differences by means of which information can be transmitted to the whole world. The infor-
mation revolution has changed the financial sector, making payment modes more secure and 
more efficient, giving an additional reason for the emergence of new monetary innovations [9].

Unlike the information revolution, the emergence of e-money is a new way of processing 
information for transferring purchasing power. Many financial innovations are not a new 
form of money, but a different way of using existing money in transactions [10]. Regardless 
of the consequences of the mentioned technological development, the nature of the money 
is still identical i.e. money serves as a means of exchange, as an asset and as a value. The 
nature of the money will never change, so the money will remain only an intermediary in 
the exchange of goods and services. e-Money card is a different payment method that allows 
electronic transfer of the value from the card to the terminal or from the card in the wallet, 
both in real time and through networks [11]. It is considered that e-money is the most impor-
tant achievement that transfers the predetermined monetary value so it can be used for more 
transactions of lesser value. e-Pocket consists of a microcomputer that contains information 
about the monetary value that can be used. It is a higher degree of technological development 
compared to magnetic tape cards. Also, the e-pouch is more secure, which can reduce decep-
tion because cards with a chip can be more difficult to abuse than magnetic tape cards.

2.4. Reasons for Blockchain occurrence

Although cash is a quick and efficient payment method, the disadvantages of its use are 
numerous. Keeping cash is followed with many costs, including fraud, money loss, deposit-
ing, as well as the costs associated with managing money in financial institutions.

The purpose of e-money is replacing the cash in transactions of small values, thus avoiding its 
shortcomings, for example French experience with Moneo. Moneo is designed to reduce the 
cost of keeping cash and purchasing power to be temporarily transferred in a more efficient 
manner. This structure should be applied to various retail transactions of lesser value in order 
to eventually become a substitute for cash.

Moneo offers great advantages for consumers and retailers. Benefits for consumers are: 
greater transaction speed and potential benefit in the form of a discount on future purchases. 
Consumers do not have to have an exact amount of cash each time. There will be many mis-
takes in cash recovery. The owners of the Moneo card should carry fewer bank cards, espe-
cially if the features of debit and credit cards are included, and thus they would feel more 
secure [12]. Traders would receive cash before sending material goods or services, loyalty to 
customers would increase, the process of payment at the place of purchase would be speeded 
up, thereby reducing the processing costs of the transaction itself. If the benefit of using Moneo 
cards would be greater than the cost, retailers could pay to customers to use such a card [11].

If we make comparison between Moneo and POS, it turns out that the former has signifi-
cant advantages over the POS. Namely, debit and credit cards are not as effective a payment 
method for low value transactions as transaction-related costs become higher for retailers 
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2.2. e-Payment and transaction costs

In classical trade payments require at least one buyer and one seller, both having to have 
accounts in banks that are connected through clearing houses. Payments with traditional 
instruments such as checks require intervention of a financial intermediary like bank. Payment 
with e-money is similar to the traditional scheme—there are two parties—one or two banks. 
However, the whole process becomes more efficient and easier. The transaction does not 
require any code and cannot exceed the previously defined amount. If the amount that is on 
the chip is fully spent, the card can be automatically refilled at the merchant, without charging 
any fees, thanks to the special POS mechanism [4].

Once the chip is full, the user does not need to require an ATM or an exact amount of cash. 
Additionally, the problem of stealing or losing money is reduced to a minimum. An e-money 
transaction does not require an intermediary at present because the money expressed in units 
(called bits) is electronically transferred from the buyer to the seller. The amount of money 
that has been paid is prepared at the seller’s terminal, i.e. his account is transferred to the 
financial institution from time to time.

Payment with e-money reduces transaction costs, and time is shortened compared to other 
forms of payment. Humphrey and colleagues estimate that the cost of using electronic money 
amounts to one third to half of the cost of paying paper money. When all transactions in one 
country would be carried out electronically, it would be possible to save more than 1% per 
year BDP.

2.3. A brief history of digital currency

From the era of barter economy, metal and coins to gold and silver, continuing to the modern 
monetary systems and checks, and ending with the latest developments in the global currency, 
such as the introduction of cryptocurrency like Bitcoin, have passed centuries. Each type of 
money plays a crucial role in transactional activities in some period of time. As human society 
and markets developed in particular, there was a need for more sophisticated instruments for 
the exchange of goods. In this regard, the introduction of cryptocurrency revolutionized the 
international payment system in a size that only a few years ago was unimaginable. The crypto-
currency is a digital or virtual currency that uses cryptography for security. Cryptocurrency is 
hard to forge because of this security feature. The determining characteristic of cryptocurrency, 
and probably the most attractive, is its organic nature as the fact that it is not issued by any 
central authority. Cryptocurrencies have their own advantages and disadvantages. The main 
benefits of using cryptocurrencies are that they transfer the funds more easily between two 
parties in the transaction [5]. These transactions are facilitated through the use of public and 
private keys for security purposes. These fund transfers are carried out with minimal process-
ing costs, allowing users to avoid the large fees for online transactions charged by most banks.

There are two reasons for the emergence of electronic money and digital currencies. The first, 
according to the Austrian School of Economic Analysis money is a “social institution” subject 
to the already initiated institutional change and is interpreted as a consequence of a spontane-
ous evolution that should overcome the shortcomings of the swap and the double coincidence 
of desires [6, 7]. Today e-money is the last stage of this development and represents an addi-
tional degree of institutional change [8].
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Their main role is to support online e-commerce, enable transactions, reduce their costs, or 
replace the payment of money and coins in retail. The second reason for the emergence of 
e-money is the information revolution, which is characterized by the integration of electronic 
information processing and telecommunication technologies, which reduces the geographical 
differences by means of which information can be transmitted to the whole world. The infor-
mation revolution has changed the financial sector, making payment modes more secure and 
more efficient, giving an additional reason for the emergence of new monetary innovations [9].

Unlike the information revolution, the emergence of e-money is a new way of processing 
information for transferring purchasing power. Many financial innovations are not a new 
form of money, but a different way of using existing money in transactions [10]. Regardless 
of the consequences of the mentioned technological development, the nature of the money 
is still identical i.e. money serves as a means of exchange, as an asset and as a value. The 
nature of the money will never change, so the money will remain only an intermediary in 
the exchange of goods and services. e-Money card is a different payment method that allows 
electronic transfer of the value from the card to the terminal or from the card in the wallet, 
both in real time and through networks [11]. It is considered that e-money is the most impor-
tant achievement that transfers the predetermined monetary value so it can be used for more 
transactions of lesser value. e-Pocket consists of a microcomputer that contains information 
about the monetary value that can be used. It is a higher degree of technological development 
compared to magnetic tape cards. Also, the e-pouch is more secure, which can reduce decep-
tion because cards with a chip can be more difficult to abuse than magnetic tape cards.

2.4. Reasons for Blockchain occurrence

Although cash is a quick and efficient payment method, the disadvantages of its use are 
numerous. Keeping cash is followed with many costs, including fraud, money loss, deposit-
ing, as well as the costs associated with managing money in financial institutions.

The purpose of e-money is replacing the cash in transactions of small values, thus avoiding its 
shortcomings, for example French experience with Moneo. Moneo is designed to reduce the 
cost of keeping cash and purchasing power to be temporarily transferred in a more efficient 
manner. This structure should be applied to various retail transactions of lesser value in order 
to eventually become a substitute for cash.

Moneo offers great advantages for consumers and retailers. Benefits for consumers are: 
greater transaction speed and potential benefit in the form of a discount on future purchases. 
Consumers do not have to have an exact amount of cash each time. There will be many mis-
takes in cash recovery. The owners of the Moneo card should carry fewer bank cards, espe-
cially if the features of debit and credit cards are included, and thus they would feel more 
secure [12]. Traders would receive cash before sending material goods or services, loyalty to 
customers would increase, the process of payment at the place of purchase would be speeded 
up, thereby reducing the processing costs of the transaction itself. If the benefit of using Moneo 
cards would be greater than the cost, retailers could pay to customers to use such a card [11].

If we make comparison between Moneo and POS, it turns out that the former has signifi-
cant advantages over the POS. Namely, debit and credit cards are not as effective a payment 
method for low value transactions as transaction-related costs become higher for retailers 
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and buyers, and e-money can be used with much lower costs. Paying for e-money is fol-
lowed by much lower costs compared to other payment methods, primarily credit and debit 
cards. Another argument that accompanies the Moneo card is that it has a newer encryption 
technology compared to other cards, which increases security and limits the possibility of 
fraud. Because Moneo does not require any authorization or identification of the buyer, it 
allows additional reduction in transaction costs. The new technology of digital payments and 
currencies will allow real property to be used as a means of exchange.

How much e-money will be used depends largely on the motivation of its publishers, con-
sumers and traders [13–15]. Consumers’ demand will depend on the advantages and disad-
vantages of e-money in the form of payment, issuers’ fees, consumer confidence in the use of 
e-money, ease of use, merchants’ readiness to accept e-money. Motivation for the issuers cov-
ers the revenues from the collected fee from card users (traders and consumers), income from 
investing the remaining amount of money, i.e. for banks—issuers, savings of less retained 
cash, in the range in which e-money replaces cash). Potential shortcomings for publishers 
can be expected costs for future regulation. The willingness of retailers to accept e-money 
is closely related to the fee that will be charged by publishers or operators. For consumers 
and retailers the most important will be their willingness to embrace new technology. Most 
researchers believe that the use of e-money will be moderate in the short and medium term, 
while in the long run e-money can be very widespread.

3. The potential of cryptocurrency

There are different and confronted opinions regarding the future of cryptocurrencies in gen-
eral. The optimistic view of the use of cryptocurrencies is supported by the fact that they eas-
ily transfer funds between two parties in the transaction. These transactions are facilitated by 
the use of public and private keys for security purposes. These fund transfers are made with 
minimal processing costs, allowing users to avoid large fees charged by most banks. In addi-
tion, many countries have begun to accept Bitcoin as a valid currency. In particular, countries 
that aim to get rid of cash have a very friendly approach to encryption. The argument that the 
promoters use for Bitcoin is the market capitalization of Bitcoin, ether and other cryptocur-
rencies, claiming that the cryptocurrency market has become very large and powerful, and 
the ban would be expensive for each country. Today, the total value of all cryptocurrencies 
has reached a record of value of more than $ 390 billion. This means that the market value of 
cryptocurrencies is greater than the value of the Citigroup. The new record was reached in 
December when the most famous cryptocurrency Bitcoin grew to $ 19,000.

Among other significant cryptocurrencies are Ripple and Ethereum. The cryptocurrency 
Ripple, designed for banks and global money transfers, has seen a major feat in the value 
of its digital currency that has risen in recent months. On December 10, the company had a 
market capitalization of just over $ 9 billion. In the end of December, its market value rose to 
a mere 51%, with a total value of $ 18.1 billion. Today it is worth $ 39 billion. Ripple’s crypto-
currency is adopted by banks and other financial institutions. These companies believe that 
Ripple’s system offers better prices and is more secure than other digital currencies, including 
Bitcoin. It allows users to send, receive and hold any currency in a decentralized way through 
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the Ripple network. The company has a positive cash flow relationship and owns a huge 
shop on the XRP (Ripple Market), which is periodically released on the market. Investors 
who believe that cryptocurrencies can reach peak, are looking for others that could provide a 
greater return in the long run. However, the company has made some significant milestones 
in recent months. By the end of October 2017, Ripple licensed its Blockchain technologies to 
more than 100 banks. Its real attraction is the Ripple XRP system, which is ideal for banks 
because of its liquidity, speed and efficiency since the transaction lasts only 4 seconds, like no 
other cryptocurrency transaction.

However, the support for cryptocurrencies like Ripple is certainly superfluous and is some-
thing that should be understood by potential buyers and sellers because it gives those finan-
cial institutions a much higher level of control over Ripple than most other cryptocurrencies 
in the market. Bitcoin, Ethereum and other cryptocurrencies are completely decentralized, 
meaning that no one has real control over the network, Ripple’s nodes are handled by Ripple 
Labs. These independent servers do not have to provide calculations for work evidence, such 
as Bitcoin, nodes simply validate transactions by themselves like traditional banks. Although 
the value of the Ethereum is not like Bitcoin, it is great for trading, and some of its more 
advanced features give exciting potential for the future.

Ethereum functions as well as most other cryptocurrencies. Ethereum token—Ether, works 
similar like Bitcoin. You can buy and sell with confirmation of transactions that are handled 
through the block. It is completely decentralized, without bank securing of the certificates 
needed to check the transactions. “Diggers” around the world fulfill this role by running pow-
erful calculation algorithms. Completing these algorithms, the gob is rewarded with Ether, 
much like digging a Bitcoin that rewards with Bitcoin. As far as Ethereum and Bitcoin have 
some similarities, however, both platforms have different goals. Bitcoin is a strictly digital 
currency, designed to function as a means of payment or a warehouse with value, Ethereum 
takes a greater approach. Ethereum functions as a platform through which people can use 
ether tokens to create and execute applications and more importantly smart deals. Smart 
contracts are contracts written in the code, which the creator transfers to the block. Each time 
one of those contracts is executed, each node of the network executes it, set to Blockchain [16]. 
Thus, it is preserved in the public book, theoretically protected from evidence. Like other 
cryptocurrencies, Ethereum is prone to wild fluctuations in value. While Ethereum has risen 
high late, it is also susceptible to falls as well as other cryptocurrencies. Ethereum whether it 
is strong enough to survive a long run, or is a short-lived trend, remains on time.

From here we will conclude what are the advantages of the cryptocurrencies [17]:

• No inflation—the maximum number of coins is strictly limited (for example, 21 million in 
Bitcoin). Since there are neither political forces nor corporations that can change this order, 
there is no possibility of developing inflation in the system.

• Peer-to-peer cryptocurrency network—in such networks there is no master server, which 
is responsible for all operations. The exchange of information (in this case—money) is 
between 2 and 3 or more software customers. All installed by programmers-users who are 
part of the network. Each client stores a record of all transactions executed and the number 
in each wallet. Transactions are made from hundreds of distributed servers. Neither banks 
nor taxes, nor governments can control the exchange of money between.
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and buyers, and e-money can be used with much lower costs. Paying for e-money is fol-
lowed by much lower costs compared to other payment methods, primarily credit and debit 
cards. Another argument that accompanies the Moneo card is that it has a newer encryption 
technology compared to other cards, which increases security and limits the possibility of 
fraud. Because Moneo does not require any authorization or identification of the buyer, it 
allows additional reduction in transaction costs. The new technology of digital payments and 
currencies will allow real property to be used as a means of exchange.

How much e-money will be used depends largely on the motivation of its publishers, con-
sumers and traders [13–15]. Consumers’ demand will depend on the advantages and disad-
vantages of e-money in the form of payment, issuers’ fees, consumer confidence in the use of 
e-money, ease of use, merchants’ readiness to accept e-money. Motivation for the issuers cov-
ers the revenues from the collected fee from card users (traders and consumers), income from 
investing the remaining amount of money, i.e. for banks—issuers, savings of less retained 
cash, in the range in which e-money replaces cash). Potential shortcomings for publishers 
can be expected costs for future regulation. The willingness of retailers to accept e-money 
is closely related to the fee that will be charged by publishers or operators. For consumers 
and retailers the most important will be their willingness to embrace new technology. Most 
researchers believe that the use of e-money will be moderate in the short and medium term, 
while in the long run e-money can be very widespread.

3. The potential of cryptocurrency

There are different and confronted opinions regarding the future of cryptocurrencies in gen-
eral. The optimistic view of the use of cryptocurrencies is supported by the fact that they eas-
ily transfer funds between two parties in the transaction. These transactions are facilitated by 
the use of public and private keys for security purposes. These fund transfers are made with 
minimal processing costs, allowing users to avoid large fees charged by most banks. In addi-
tion, many countries have begun to accept Bitcoin as a valid currency. In particular, countries 
that aim to get rid of cash have a very friendly approach to encryption. The argument that the 
promoters use for Bitcoin is the market capitalization of Bitcoin, ether and other cryptocur-
rencies, claiming that the cryptocurrency market has become very large and powerful, and 
the ban would be expensive for each country. Today, the total value of all cryptocurrencies 
has reached a record of value of more than $ 390 billion. This means that the market value of 
cryptocurrencies is greater than the value of the Citigroup. The new record was reached in 
December when the most famous cryptocurrency Bitcoin grew to $ 19,000.

Among other significant cryptocurrencies are Ripple and Ethereum. The cryptocurrency 
Ripple, designed for banks and global money transfers, has seen a major feat in the value 
of its digital currency that has risen in recent months. On December 10, the company had a 
market capitalization of just over $ 9 billion. In the end of December, its market value rose to 
a mere 51%, with a total value of $ 18.1 billion. Today it is worth $ 39 billion. Ripple’s crypto-
currency is adopted by banks and other financial institutions. These companies believe that 
Ripple’s system offers better prices and is more secure than other digital currencies, including 
Bitcoin. It allows users to send, receive and hold any currency in a decentralized way through 
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the Ripple network. The company has a positive cash flow relationship and owns a huge 
shop on the XRP (Ripple Market), which is periodically released on the market. Investors 
who believe that cryptocurrencies can reach peak, are looking for others that could provide a 
greater return in the long run. However, the company has made some significant milestones 
in recent months. By the end of October 2017, Ripple licensed its Blockchain technologies to 
more than 100 banks. Its real attraction is the Ripple XRP system, which is ideal for banks 
because of its liquidity, speed and efficiency since the transaction lasts only 4 seconds, like no 
other cryptocurrency transaction.

However, the support for cryptocurrencies like Ripple is certainly superfluous and is some-
thing that should be understood by potential buyers and sellers because it gives those finan-
cial institutions a much higher level of control over Ripple than most other cryptocurrencies 
in the market. Bitcoin, Ethereum and other cryptocurrencies are completely decentralized, 
meaning that no one has real control over the network, Ripple’s nodes are handled by Ripple 
Labs. These independent servers do not have to provide calculations for work evidence, such 
as Bitcoin, nodes simply validate transactions by themselves like traditional banks. Although 
the value of the Ethereum is not like Bitcoin, it is great for trading, and some of its more 
advanced features give exciting potential for the future.

Ethereum functions as well as most other cryptocurrencies. Ethereum token—Ether, works 
similar like Bitcoin. You can buy and sell with confirmation of transactions that are handled 
through the block. It is completely decentralized, without bank securing of the certificates 
needed to check the transactions. “Diggers” around the world fulfill this role by running pow-
erful calculation algorithms. Completing these algorithms, the gob is rewarded with Ether, 
much like digging a Bitcoin that rewards with Bitcoin. As far as Ethereum and Bitcoin have 
some similarities, however, both platforms have different goals. Bitcoin is a strictly digital 
currency, designed to function as a means of payment or a warehouse with value, Ethereum 
takes a greater approach. Ethereum functions as a platform through which people can use 
ether tokens to create and execute applications and more importantly smart deals. Smart 
contracts are contracts written in the code, which the creator transfers to the block. Each time 
one of those contracts is executed, each node of the network executes it, set to Blockchain [16]. 
Thus, it is preserved in the public book, theoretically protected from evidence. Like other 
cryptocurrencies, Ethereum is prone to wild fluctuations in value. While Ethereum has risen 
high late, it is also susceptible to falls as well as other cryptocurrencies. Ethereum whether it 
is strong enough to survive a long run, or is a short-lived trend, remains on time.

From here we will conclude what are the advantages of the cryptocurrencies [17]:

• No inflation—the maximum number of coins is strictly limited (for example, 21 million in 
Bitcoin). Since there are neither political forces nor corporations that can change this order, 
there is no possibility of developing inflation in the system.

• Peer-to-peer cryptocurrency network—in such networks there is no master server, which 
is responsible for all operations. The exchange of information (in this case—money) is 
between 2 and 3 or more software customers. All installed by programmers-users who are 
part of the network. Each client stores a record of all transactions executed and the number 
in each wallet. Transactions are made from hundreds of distributed servers. Neither banks 
nor taxes, nor governments can control the exchange of money between.
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• Unlimited possibilities for a transaction—each of the wallet holders can pay to everyone, 
anywhere and any amount. The transaction cannot be controlled or prevented, so you can 
make transfers anywhere in the world wherever a user is placed with a wallet.

• No borders—payments made in this system are impossible for cancelation. Coins cannot be 
forged, copied or spent twice. These opportunities guarantee the integrity of the field system.

• Decentralization—there is no central controlling authority in the network, the network 
is alluded to all participants, each computer crypto-valued member is a member of this 
system. This means that the central government has no power to dictate rules to cryptocur-
rency owners. And even if some part of the network goes offline, the payment system will 
continue to function steadily.

• Anonymity—completely anonymously and at the same time completely transparent. Each 
company can create an infinite number of crypto address addresses, regardless of name, 
address, or any other information.

• Transparency—Bitcoin stores the history of transactions that have ever happened. It is 
called a sequential block of blocks or a blockhead. The block keeps information about every-
thing. So, if the company publicly uses the Bitcoin address for example, then everyone can 
see how much Bitcoin is owned. If the address of the company is not publicly confirmed, 
then nobody will ever know that it belongs to this company. For full anonymity, companies 
use the unique bitcoin address for each transaction.

• Bitcoin’s open digging code applies the same algorithms used in online banking. The only 
difference in online banking is the disclosure of information to users. All information about 
the transaction in the BTC network is shared (like, when), but there is no data for the recipi-
ent or the sender of the currencies (no access to the owner’s personal data).

• Transaction speed—the ability to send money everywhere and everyone within minutes 
after the network of the crypto-currency will process the payment.

4. The omission and risks of cryptocurrencies

Cryptocurrency opponents argue that cryptocurrencies are highly unstable, can be used for 
money laundering or financing illegal activities. In this regard, Humphrey, for example, is 
giving reasons why the cryptocurrency is not a viable electronic currency [18] . He notes that 
Bitcoin is illiquid and has shown price volatility and that the discounted monetary value of 
Bitcoin is zero. Further, he notes that the currency does not have a central issuer, and that 
there is no financial or economic basis for its creation. They are:

• Strong instability—almost all the ups and downs of the value of some cryptocurrencies. 
This instability creates the problem in the short term.

• Difficult to understand—crypto-valves are relatively new and come with a learning curve. 
People end up investing without proper knowledge and are losing money for something 
they have not learned.
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• Lack of knowledge—people are not aware of how to use cyberattacks and hence be exposed 
to hackers. The technology is somewhat complex and therefore we need to educate our-
selves before investing.

• There is no way to cancel the payment—if you’re mistaken for someone using the crypto-
currency, then there is no way to get a refund of the amount paid. All you can do is asking 
the person to return the funds and if your request is denied, then just forget the money.

• Major risks for investing in cryptocurrencies that need to be considered in the medium and 
long term.

Many experts believe that the list of deficiencies in crypto-voltages is much longer and related 
to the risk of money laundering, terrorist financing and other illegal activities, the lack of a 
central publisher, which means that there is no legal formal guarantee person in the case of 
bankruptcy, and the like. Although it is very difficult to predict, many academics and profes-
sionals in this topic argue that the future of cryptocurrency is bright because it will remove trade 
barriers and intermediaries, reduce transaction costs, thereby boosting trade and the economy.

5. Anticipation of Bitcoin acceptance and “critical mass”

Analyzing the process of money accepting, shows that money is usable as individuals believe 
that others will be used them for different needs in society. Krueger believes that individuals 
will accept the e-money system as long as its value is compounded and not reduced drasti-
cally [19]. The fact that the individual accepts the money stems from what others accept. 
Anticipating factor is the key determinant of accepting money. Acceptance, trust and antici-
pation are the basic factors that enable the spread of the network. However, these factors 
are not enough because the size of the network also requires interdependence of demand, 
which means that the network must reach the minimum required size before it reaches a bal-
ance. Economides and Himmelberg such a minimal magnitude of the network determinate as 
“critical mass” [20]. Oliver defined the critical mass as “a smaller segment of the population 
that wants to make a big contribution to collective action, while most work little or nothing” 
[21]. A critical mass or starting base plays a key role in the development of the network.

Electronic money cards, like other innovations that involve creation of a network between the 
manufacturer and the consumer, are a product that inevitably involves the network externality 
must touch the critical mass of the user before starting to use it successfully. The indicated phe-
nomenon in literature is called a two-sided market. The development of the payment instru-
ment first depends on two types of externalities associated with their application and use. The 
outsourcing of the network exists because the average consumer benefits from such an instru-
ment, only if other consumers and traders use the same payment instrument. Additionally, the 
total benefit from the use of e-money card exceeds the usage limit realized by the individual 
consumer. By accessing one user to the network, the benefits for other users are increased.

Thus, the user’s critical mass will be achieved when the demand-side dependency between 
retailers and consumers will not be more economically significant, i.e. when the expectations 
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• Unlimited possibilities for a transaction—each of the wallet holders can pay to everyone, 
anywhere and any amount. The transaction cannot be controlled or prevented, so you can 
make transfers anywhere in the world wherever a user is placed with a wallet.

• No borders—payments made in this system are impossible for cancelation. Coins cannot be 
forged, copied or spent twice. These opportunities guarantee the integrity of the field system.

• Decentralization—there is no central controlling authority in the network, the network 
is alluded to all participants, each computer crypto-valued member is a member of this 
system. This means that the central government has no power to dictate rules to cryptocur-
rency owners. And even if some part of the network goes offline, the payment system will 
continue to function steadily.

• Anonymity—completely anonymously and at the same time completely transparent. Each 
company can create an infinite number of crypto address addresses, regardless of name, 
address, or any other information.

• Transparency—Bitcoin stores the history of transactions that have ever happened. It is 
called a sequential block of blocks or a blockhead. The block keeps information about every-
thing. So, if the company publicly uses the Bitcoin address for example, then everyone can 
see how much Bitcoin is owned. If the address of the company is not publicly confirmed, 
then nobody will ever know that it belongs to this company. For full anonymity, companies 
use the unique bitcoin address for each transaction.

• Bitcoin’s open digging code applies the same algorithms used in online banking. The only 
difference in online banking is the disclosure of information to users. All information about 
the transaction in the BTC network is shared (like, when), but there is no data for the recipi-
ent or the sender of the currencies (no access to the owner’s personal data).

• Transaction speed—the ability to send money everywhere and everyone within minutes 
after the network of the crypto-currency will process the payment.

4. The omission and risks of cryptocurrencies

Cryptocurrency opponents argue that cryptocurrencies are highly unstable, can be used for 
money laundering or financing illegal activities. In this regard, Humphrey, for example, is 
giving reasons why the cryptocurrency is not a viable electronic currency [18] . He notes that 
Bitcoin is illiquid and has shown price volatility and that the discounted monetary value of 
Bitcoin is zero. Further, he notes that the currency does not have a central issuer, and that 
there is no financial or economic basis for its creation. They are:

• Strong instability—almost all the ups and downs of the value of some cryptocurrencies. 
This instability creates the problem in the short term.

• Difficult to understand—crypto-valves are relatively new and come with a learning curve. 
People end up investing without proper knowledge and are losing money for something 
they have not learned.
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• Lack of knowledge—people are not aware of how to use cyberattacks and hence be exposed 
to hackers. The technology is somewhat complex and therefore we need to educate our-
selves before investing.

• There is no way to cancel the payment—if you’re mistaken for someone using the crypto-
currency, then there is no way to get a refund of the amount paid. All you can do is asking 
the person to return the funds and if your request is denied, then just forget the money.

• Major risks for investing in cryptocurrencies that need to be considered in the medium and 
long term.

Many experts believe that the list of deficiencies in crypto-voltages is much longer and related 
to the risk of money laundering, terrorist financing and other illegal activities, the lack of a 
central publisher, which means that there is no legal formal guarantee person in the case of 
bankruptcy, and the like. Although it is very difficult to predict, many academics and profes-
sionals in this topic argue that the future of cryptocurrency is bright because it will remove trade 
barriers and intermediaries, reduce transaction costs, thereby boosting trade and the economy.

5. Anticipation of Bitcoin acceptance and “critical mass”

Analyzing the process of money accepting, shows that money is usable as individuals believe 
that others will be used them for different needs in society. Krueger believes that individuals 
will accept the e-money system as long as its value is compounded and not reduced drasti-
cally [19]. The fact that the individual accepts the money stems from what others accept. 
Anticipating factor is the key determinant of accepting money. Acceptance, trust and antici-
pation are the basic factors that enable the spread of the network. However, these factors 
are not enough because the size of the network also requires interdependence of demand, 
which means that the network must reach the minimum required size before it reaches a bal-
ance. Economides and Himmelberg such a minimal magnitude of the network determinate as 
“critical mass” [20]. Oliver defined the critical mass as “a smaller segment of the population 
that wants to make a big contribution to collective action, while most work little or nothing” 
[21]. A critical mass or starting base plays a key role in the development of the network.

Electronic money cards, like other innovations that involve creation of a network between the 
manufacturer and the consumer, are a product that inevitably involves the network externality 
must touch the critical mass of the user before starting to use it successfully. The indicated phe-
nomenon in literature is called a two-sided market. The development of the payment instru-
ment first depends on two types of externalities associated with their application and use. The 
outsourcing of the network exists because the average consumer benefits from such an instru-
ment, only if other consumers and traders use the same payment instrument. Additionally, the 
total benefit from the use of e-money card exceeds the usage limit realized by the individual 
consumer. By accessing one user to the network, the benefits for other users are increased.

Thus, the user’s critical mass will be achieved when the demand-side dependency between 
retailers and consumers will not be more economically significant, i.e. when the expectations 
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of the consumer benefit will not significantly change depending on the new members of the 
network [22]. Consumer benefits will increase when more merchants accept the new payment 
instrument, while the commercial benefit will increase if consumers use the new instrument 
more often. Additionally, the attractiveness of such an instrument can be reduced due to the 
incompatibility and competitiveness of the composition, as in the case of video recorders a 
few decades ago [23].

The use and distribution of the network is a complex issue because the interdependence of 
demand will remain an obstacle until the network reaches a critical mass, either independently 
or with the help of a regulator. According to the analyses of Katza and Shapira the growth of the 
network in its nature can be self-fulfilling [24]. Accomplish a critical mass in using Blockchain 
is not easy because traders must invest in special POS devices to be able to use e-money; and 
consumers will have to use e-money in a retail transaction as a substitute for coins and paper 
money. The goal of this problem is to convince a large number of users to start using e-money.

One of the reasons that few people use this payment method is precisely the habit of using cash 
for a retail transaction. At the same time, the banks’ habits in carrying out a transaction may be 
the reason for the slow implementation of new insurances. Consumers gained confidence in 
financial intermediaries over time, and therefore did not get used to doing a transaction without 
their presence. Therefore, consumers are not ready for change. More consumers need more time 
to get to know the functioning of the new payment system. Accordingly, most of them would 
look forward to seeing the development of the situation because they want to gain more confi-
dence before accepting innovation. As each phenomenon goes through stages of development, 
it is possible to expect further progress and an economy without cash using the digital economy.

6. Technology adoption in the presence of “network externalities”

The use of e-money is a complicated phenomenon and firstly depends on the interactions 
between users of products and services.

According to Schmalensee the network can be defined as a composition of directly or indirectly 
coupled nodes [25]. Schmalensee considered that the main hallmark of the network is the fact 
that there is a network externality. The above concept is often applied in economic literature; 
also often appears in the literature on industrial organizations and public finances [20, 26].

From a user’s perspective, Bitcoin is a mobile application or a computer program that pro-
vides personal money, Bitcoin, and allows users to send and receive Bitcoins through them. 
This is the way how Bitcoin works for the most users. The network of Bitcoin is sharing a pub-
lic book called “block chain”. This book contains any transaction ever processed, allowing the 
user’s computer to verify the validity of each transaction. The authenticity of each transaction 
is protected by digital signatures and corresponds to the sent address, allowing for all users 
to have complete control over the sent Bitcoins from their own Bitcoin addresses. So, anyone 
can perform processing of transactions using computer with specialized hardware, and earn 
Bitcoins for this service.

The term “network externalities” refers to the product or service to get better value for con-
sumers, as many people use them and thus continuously increases the number of network 
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users (a significant proportion of the value of the products or network refers to its other par-
ticipants). This concept has positive spiral. It is often mentioned in relation to products used 
in digital technology, i.e. with products whose use significantly increases with the increase in 
the number of consumers.

Farrell et al., for the first time presented the Economic Analysis of the Network Outsourcing 
[24, 27]. They classified the network externalities into two groups-direct and indirect. Direct 
network externalities exist when increasing the size of the network increases the number 
of other users with whom it can be completely “communicated”. In such a network there 
are inactions and complementarity between users of the same product or service. Indirect 
network externalities exist when increasing the size of the network increases the supply of 
products or services available for network users.

Network externality introduces dynamic elements for network users when deciding on enter-
ing the network, as well as for manufacturers of such products when making a production 
decision [16]. Consumers in the decision to enter the network must take into account the size 
of the network for the future. The companies are motivated to invest in building a network 
from which they would make a lease later.

7. Financial privacy: could Bitcoin hide the criminals?

Five years ago Bitcoin showed the opportunity for being anonymous. But this is changing 
starting with Federal Bureau of Investigation (FBI) and other law enforcement, for example. 
The biggest part of Bitcoin users are law-abiding people motivated by privacy concerns. 
Also there are people that see the anonymity as a tool for financial crime. This was a rea-
son to show attempt for virtual currency regulation. It’s well known that Governments 
are grappling with the virtual currencies as it continues to gain popularity. So, in 2013 the 
U.S. Department of Treasury issued Guide how to use digital currency and money transmit-
ters. In that time was taken some steps for Bitcoin regulation, meaning that cryptocurrency 
should be threaten as a taxable property. Conducting transactions in digital currencies has 
emerged as one of the preferred payment methods because it provides anonymity and 
privacy. At the begging as it previous mention in the text, digital currency was subject of 
interest for criminals.

Bitcoins are transferred between transacting parties without an intermediary, thus offering 
providing level of privacy and anonymity. A public ledger contains the transactions as cryp-
tographic representations, but no personal information is recorded. Exchanging Bitcoins in a 
transaction is much like exchanging cash, but through the Internet. In attempting to regulate 
digital currencies is that doing so dismantles a technology that fosters privacy. Regulation 
erodes the privacy linked with digital currency. Think of it as transacting in an account that 
is protected by strong secrecy laws. In order to regulate those transactions, the system has 
to eliminate the secrecy. Regulation of digital currencies would undermine the system as an 
enabler of privacy and reduce its appeal. Users who seek the opportunity of privacy in digital 
currencies will look to other venues to conduct their business, in countries with less regula-
tion. But the consequence of regulation of digital currency will be enabling privacy violations 
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of the consumer benefit will not significantly change depending on the new members of the 
network [22]. Consumer benefits will increase when more merchants accept the new payment 
instrument, while the commercial benefit will increase if consumers use the new instrument 
more often. Additionally, the attractiveness of such an instrument can be reduced due to the 
incompatibility and competitiveness of the composition, as in the case of video recorders a 
few decades ago [23].

The use and distribution of the network is a complex issue because the interdependence of 
demand will remain an obstacle until the network reaches a critical mass, either independently 
or with the help of a regulator. According to the analyses of Katza and Shapira the growth of the 
network in its nature can be self-fulfilling [24]. Accomplish a critical mass in using Blockchain 
is not easy because traders must invest in special POS devices to be able to use e-money; and 
consumers will have to use e-money in a retail transaction as a substitute for coins and paper 
money. The goal of this problem is to convince a large number of users to start using e-money.

One of the reasons that few people use this payment method is precisely the habit of using cash 
for a retail transaction. At the same time, the banks’ habits in carrying out a transaction may be 
the reason for the slow implementation of new insurances. Consumers gained confidence in 
financial intermediaries over time, and therefore did not get used to doing a transaction without 
their presence. Therefore, consumers are not ready for change. More consumers need more time 
to get to know the functioning of the new payment system. Accordingly, most of them would 
look forward to seeing the development of the situation because they want to gain more confi-
dence before accepting innovation. As each phenomenon goes through stages of development, 
it is possible to expect further progress and an economy without cash using the digital economy.

6. Technology adoption in the presence of “network externalities”

The use of e-money is a complicated phenomenon and firstly depends on the interactions 
between users of products and services.

According to Schmalensee the network can be defined as a composition of directly or indirectly 
coupled nodes [25]. Schmalensee considered that the main hallmark of the network is the fact 
that there is a network externality. The above concept is often applied in economic literature; 
also often appears in the literature on industrial organizations and public finances [20, 26].

From a user’s perspective, Bitcoin is a mobile application or a computer program that pro-
vides personal money, Bitcoin, and allows users to send and receive Bitcoins through them. 
This is the way how Bitcoin works for the most users. The network of Bitcoin is sharing a pub-
lic book called “block chain”. This book contains any transaction ever processed, allowing the 
user’s computer to verify the validity of each transaction. The authenticity of each transaction 
is protected by digital signatures and corresponds to the sent address, allowing for all users 
to have complete control over the sent Bitcoins from their own Bitcoin addresses. So, anyone 
can perform processing of transactions using computer with specialized hardware, and earn 
Bitcoins for this service.

The term “network externalities” refers to the product or service to get better value for con-
sumers, as many people use them and thus continuously increases the number of network 
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users (a significant proportion of the value of the products or network refers to its other par-
ticipants). This concept has positive spiral. It is often mentioned in relation to products used 
in digital technology, i.e. with products whose use significantly increases with the increase in 
the number of consumers.

Farrell et al., for the first time presented the Economic Analysis of the Network Outsourcing 
[24, 27]. They classified the network externalities into two groups-direct and indirect. Direct 
network externalities exist when increasing the size of the network increases the number 
of other users with whom it can be completely “communicated”. In such a network there 
are inactions and complementarity between users of the same product or service. Indirect 
network externalities exist when increasing the size of the network increases the supply of 
products or services available for network users.

Network externality introduces dynamic elements for network users when deciding on enter-
ing the network, as well as for manufacturers of such products when making a production 
decision [16]. Consumers in the decision to enter the network must take into account the size 
of the network for the future. The companies are motivated to invest in building a network 
from which they would make a lease later.

7. Financial privacy: could Bitcoin hide the criminals?

Five years ago Bitcoin showed the opportunity for being anonymous. But this is changing 
starting with Federal Bureau of Investigation (FBI) and other law enforcement, for example. 
The biggest part of Bitcoin users are law-abiding people motivated by privacy concerns. 
Also there are people that see the anonymity as a tool for financial crime. This was a rea-
son to show attempt for virtual currency regulation. It’s well known that Governments 
are grappling with the virtual currencies as it continues to gain popularity. So, in 2013 the 
U.S. Department of Treasury issued Guide how to use digital currency and money transmit-
ters. In that time was taken some steps for Bitcoin regulation, meaning that cryptocurrency 
should be threaten as a taxable property. Conducting transactions in digital currencies has 
emerged as one of the preferred payment methods because it provides anonymity and 
privacy. At the begging as it previous mention in the text, digital currency was subject of 
interest for criminals.

Bitcoins are transferred between transacting parties without an intermediary, thus offering 
providing level of privacy and anonymity. A public ledger contains the transactions as cryp-
tographic representations, but no personal information is recorded. Exchanging Bitcoins in a 
transaction is much like exchanging cash, but through the Internet. In attempting to regulate 
digital currencies is that doing so dismantles a technology that fosters privacy. Regulation 
erodes the privacy linked with digital currency. Think of it as transacting in an account that 
is protected by strong secrecy laws. In order to regulate those transactions, the system has 
to eliminate the secrecy. Regulation of digital currencies would undermine the system as an 
enabler of privacy and reduce its appeal. Users who seek the opportunity of privacy in digital 
currencies will look to other venues to conduct their business, in countries with less regula-
tion. But the consequence of regulation of digital currency will be enabling privacy violations 
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because in such a circumstances business and individuals have to share information with the 
government and others [28]. These potential risks of having no regulation for digital currency 
distract many users in the world because there is no confidence [29].

A regulatory framework for digital currencies is more than need for public protection and 
combating criminal activities. However, caution should be exercised to avoid stifling the 
development of an innovative technology. Regulation of digital currencies should be suffi-
ciently balanced with privacy, business development and innovative technology.

8. The way forward: technology revolution and monetary evolution

8.1. Key success factors

The current cryptocurrency market is highly competitive and fragmented. Experts identified 
more factors that will determinate and rise the attractiveness and confidence in using crypto-
currency [30]:

The cryptocurrencies should be:

• Cost effective to issue

• Available immediately

• Governed and regulated

• Instantly liquid—liquidity should be instantly generated or generated

• on demand

• Secure and immutable—cannot be double spent

• Trusted—backed by a lender of last resort (e.g. a central bank)

• Free from fractional reserve banking in its crypto-form

• Transparent with transaction finality (directly or remotely)

• Add purpose to economic activity (commerce) and have sustainable value

• Have standards to enable interoperability

• Be legitimate—a competent authority to impose these standards

Cryptocurrencies will undoubtedly benefit market participants.

The benefits include [10, 29]:

• Immediate asset availability—the cryptocurrency will be available immediately for con-
sumers and businesses to spend, without any waiting period.

• Immediate access to liquidity—the cryptocurrency will be highly liquid—liquidity gener-
ated instantly on demand.
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• Free up working capital—the need for banks to hold reserves will be minimized as the 
money held for use as reserves will be available for other purposes thus optimizing intra-
day liquidity.

• Transaction efficiency—cryptocurrency transactions are fast and immediate—they improve 
efficiency by cutting out the middle man and avoiding lengthy back-office reconciliation 
processes.

• Transaction security—central bank-issued cryptocurrency transactions can be tracked pro-
tecting security. Security is also enhanced as there is no double spending.

• Over and above these benefits, a central bank-issued cryptocurrency can have a much 
larger impact on the wider economy and for all market participants because it can:

• Boost economic growth—a central bank issued cryptocurrency can permanently boost 
economic growth.

• Act as an enabler for mobile and digital commerce—it can replace current immediate pay-
ment models by delivering the currency into the market in a more immediate, efficient and 
effective manner.

• Ensure stability in the financial system—a cryptocurrency can help maintain financial sta-
bility and provide policy makers with more effective tools to smooth out financial booms 
and busts. In periods of high inflation for fiat currencies, banks can hold cryptocurrencies, 
thus protecting their wealth.

• Work as a crypto-reserve currency—commercial banks can keep a portion of their reserves 
in cryptocurrency rather than in fiat currency, thus complementing the fractional reserve 
banking system.

• Effectively monitor the supply of money—a central bank issued cryptocurrency can help 
policy makers control the amount of money in the economy, as well as the supply of the cryp-
tocurrency. This is currently not possible as banks create money by using deposits as loans.

• Lower costs—cryptocurrencies will enable the banking system to cut the costs of bank-
note issuance, circulation and handling. In addition, transaction costs will be significantly 
reduced especially for cross border transactions.

• Allow for traceability—transactions in central bank issued cryptocurrencies can be tracked, 
and simultaneously ensure that the users information remains protected, thus protecting 
privacy. A central bank issued currency follows KYB and KYC procedures which will allow 
the central bank to identify users when there is a need to.

Taking in an account that in the world of digital currency is needed regulation, increasing the 
attractiveness of using cryptocurrencies is found in support by central bank. The central bank 
with its authority and confidence that it has from the market participants, needs to do some 
reforms in the moment of deploying a cryptocurrency [31].

At the beginning, central bank is the most relevant factor to define the framework and stan-
dards for all participants. Regarding this, central bank can create and give policy guidance 
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where all players will know policy and regulation very clear. Central bank following KYB 
and KYC procedures ensures control of financial criminal. In the moment when central bank 
issued cryptocurrency under legal framework it will have the status of legal tender.

The role of central banks raises more for all users in the economy. In the traditional way, 
central bank has no direct connection with consumers, which is a big difference when central 
bank issued cryptocurrency and has direct link with market participants.

9. Conclusion

The chapter was intended to provide an analysis for the use of cryptocurrencies in general 
and especially Bitcoin. The research has shown that the future of cryptocurrencies can be 
bright if some institutional-formal conditions are met. The advantages of using cryptocur-
rencies in trade facilitation, cost reduction and others are recognized by the majority of aca-
demics. Bitcoin and other cryptocurrencies have the potential to replace traditional and new 
payment methods. But in order to achieve this and become the dominant force in the global 
payment system, they must provide a distinctive individual value, deal with and overcome 
a number of critical challenges, such as formal regulatory issues. It is unlikely to happen in a 
short period of time. Also, banks should carefully consider the technology underlying these 
cryptocurrencies as a potential generic new way of transferring ownership of the value over 
the long term. On the other hand, we have seen that cryptocurrencies as a new rise in society 
constitute a new way of transparent and fluid flow of resources that can spur every economy.

The advances in information and communication technology enabled the development of 
new forms of electronic payment, both in the real world with card products and in the virtual 
world (software products). The reason for the growing prevalence of these products is pre-
cisely their great perceptions compared to the traditional way of payment. However, statistics 
confirm that the evolution of e-money is in the initial phase, and that cash is still the most 
important form of payment for retail transactions. Cash has not yet been replaced by any form 
of electronic payment. One of the reasons is precisely the fact that e-money is a rather sophis-
ticated form of payment that requires some investment in new technology among retailers, as 
well as developing new experiences among the users. Therefore, the use of electronic money 
does not extend significantly.

Because Bitcoin is controlled by all users, and they are free to choose the software of their 
choice. Therefore, in order to maintain compatibility, users must change this, that is, they 
should use software that meets the same rules. Only Bitcoin can work properly with a com-
plete consensus among all users. Ripple enabled us to look at how banks began to use it, in 
order to become more polyclinic in their work. The Ethereum has enabled us to get to know 
the extra possibilities of cryptocurrencies through Smart Arrangements. They could relieve 
individuals of the limitations of the legal system and big business.

Taking in account the success of cryptocurrencies, there is opinion that consumers, consor-
tiums or large financial institutions would not be successful in launching cryptocurrencies. 
Further, here is believed that its success will be greater if the digital currencies are lunched 
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by central banks. So, we should be thinking in using this tool more efficiency for the world 
economy, supportive than understanding them as possibility to disrupting the financial 
system. More detail, central bank has the authority to bring participants together and will 
increase the attractiveness of fiat money for exchange in clearing, payments and settlement. In 
this moment some experts asked two question according cryptocurrency and central banks. 
The first is linked with the deepness and preciseness of policy and economic implications of 
launching a central bank-issued cryptocurrency. The second issue is focused on impact of 
central bank-issued cryptocurrency on the banking system.
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Abstract

One of the most significant innovations in the world of finance has been the creation and
evolvement of cryptocurrencies. These digital means of exchange have been the focus of
extensive news coverage, especially the Bitcoin, with a primary focus on the tremendous
potential return and the high level of accompanying risk. In this chapter, we examine the
risk-return pattern for an array of cryptocurrencies, contrasting the pattern with those of
conventional currency and equity investments. We find the measures of cryptocurrency
returns and risk to be a very high multiple of those of conventional investments, and
the pattern is determined to be robust relative to the time frame. Consequently, crypto-
currencies are determined to provide an alternative to investors that involves tremen-
dously high risk and return.

Keywords: cryptocurrency, bitcoin, returns, risk

1. Introduction

This chapter is comprised of three sections. First, the risk-return characteristics of a broad array
of cryptocurrencies are examined for a short holding period (i.e., the past year). Many of the
cryptocurrencies are relatively new and were introduced at some point during the year 2017.
Consequently, initially restricting the examination of cryptocurrency performance to the 2017
calendar year permits the inclusion of many of the new cryptocurrencies, which also provides
a risk-return profile that is relevant to short-term investors. In addition, this provides an initial
comparison of how these performance characteristics vary across the various cryptocurrencies.
Second, the short-term performance of the largest four cryptocurrencies is contrasted with the
performance of the largest four conventional currencies, and with the SP500 equity index. This
provides a more focused performance profile of cryptocurrencies versus more conventional
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investments. Lastly, the risk-return profile is extended to the past 3 years to obtain a sense of
the long-term pattern of performance. In this case, the examination is restricted to the only two
cryptocurrencies that were publicly traded over this period; the Bitcoin and the Litecoin.1

Again, the performance of the cryptocurrencies is contrast against the performance of the four
major conventional currencies and the SP500 to provide a glimpse into the sustainability of the
cryptocurrency risk-return patterns through longer periods of performance observation.

2. The cryptocurrency phenomenon and unconventional sources of risk

Through the cryptocurrency phenomenon, investors have been introduced to a whole new
vocabulary consisting of terms such as block-chain, hash, nonce, proof-of-work, nodes, and other
terms that apply to the cryptocurrency market structure [1]. The financial press addresses such
topics as the irreversible design of cryptocurrency transactions (consensus protocol), the role of
distributed cryptographic proof replacing the need for trust (i.e., the distributed ledger and
transaction verification), privacy (i.e., anonymity), and the potential haven for transfers of ille-
gally obtained funds, among others. Moreover, historically high returns offered by cryptocur-
rency investments over their limited lives have attracted the interest of speculating investors, as
well as casual observers. The potential returns are enormous relative to those of more conven-
tional investments, such as foreign currencies and the stock market, and the risks are commen-
surately higher.

Unconventional sources of risk also exist for the cryptocurrency market. Some researchers
question the underlying foundation and source of value of cryptocurrencies [2–4]. The
cryptocurrency market is also being pressured for adequate disclosure by the City of New
York, targeted by the SEC, and more recently accused of market manipulation.2 Even daytime
talk shows have impacted the cryptocurrency market with negative comments by the world’s
most influential investor, Warren Buffett.3

Some studies suggest that the addition of cryptocurrencies to conventional investment portfo-
lios may offer some diversification benefits [5], while other studies find limited diversification
benefits to short-term investors [6], and some researchers question whether adding the Bitcoin
to a conventional portfolio adds value [7]. Cryptocurrency investments are also observed to
follow an asymmetric return pattern with fat distribution tails [8]. Furthermore, the largest
cryptocurrency, the Bitcoin, is observed to be the most efficient of the cryptocurrencies [9].

Before proceeding to the examination of cryptocurrency performance, some of themore common
names for the currency tickers are provided as a guide in navigating the graphics presented in
this chapter (see Table 1).

1
One study finds the Bitcoin and Litecoin to be the safest of the various cryptocurrencies [10].

2
See [11–13].

3
See [14].
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3. Short-term cryptocurrency performance comparison

Many of the cryptocurrencies only began publicly trading in the latter half of 2017 (refer to the
inset in Table 1 providing the month of initial trading).4 Only the Bitcoin and Litecoin were in

Cryptocurrency

BTC Bitcoin

ETH Ethereum

XRP Ripple

BCH Bitcoin Cash

LTC Litecoin

ADA Cardano

XLM Stellar

NEO NEO

EOS EOS

VEN Vechain

IOT IOTA

DASH Digital Cash

TRX Tronix

XEM NEM

XMR Monero

LSK Lisk
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4
For example, the Ethereum cryptocurrency was introduced in late 2013, funded by an online crowdsale in 2014.
However, the system did not go live until July 2015 [15].
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investments. Lastly, the risk-return profile is extended to the past 3 years to obtain a sense of
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Before proceeding to the examination of cryptocurrency performance, some of themore common
names for the currency tickers are provided as a guide in navigating the graphics presented in
this chapter (see Table 1).

1
One study finds the Bitcoin and Litecoin to be the safest of the various cryptocurrencies [10].

2
See [11–13].

3
See [14].
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existence and publicly trading prior to 2015.5 For this reason, cryptocurrency risks and returns
are examined for different time segments.6

We begin by reviewing cryptocurrency returns for the year of 2017 in table form (see Chart 1). The
horizontal bar chart provides both an analog and digital view of the enormous monthly returns
and risks associated with the various cryptocurrencies. For example, the Tronix cryptocurrency
(TRX) provided a 1049% monthly return over its roughly 4 months of trading ending the year

Chart 1. Cryptocurrency Risk-Return Performance: 2017.

5
Source [16].

6
All cryptocurrency, conventional currency, and SP500 returns are determined from adjusted prices obtained through [17].
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2017 (i.e., it increased eightfold in value over the 4-month period). The SP500 risk-return perfor-
mance is also included as a source of contrast. Note how each of the cryptocurrency measures of
return and risk massively exceed those the SP500 index for the year 2017.

Graph 1. Major Cryptocurrency Risk-Return Pattern: 2017.

British Pound (%) SP500 (%) Bitcoin (%)

Monthly return 0.8 1.8 30.8

Standard deviation of return 1.8 1.6 25.4
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A different visual of the risk-return tradeoff across the various cryptocurrencies and the SP500 is
presented in the form of a line graph (see Graph 1). As expected, there is a positive relationship
between risk and return, with cryptocurrencies displaying higher monthly returns also carrying
higher standard deviations of monthly return (i.e., higher risk). This graphic also depicts how the
cryptocurrencies dominate the SP500 in terms of massively higher return and risk values.

Another contrast and sense of scale is obtained by comparing returns across different investment
classes. For this purpose, we restrict our review to the four largest cryptocurrencies, the four

Chart 2. Major Cryptocurrency vs Conventional Currency Risk-Return Performance: 2017.
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largest conventional currencies, and the SP500 stock index. The four largest cryptocurrencies by
market capitalization (as of the end of 2017) are the BTC, LTC, DASH, and XMR. The four
dominant conventional currencies consist of the British pound (GBP), the Euro (EUR), the Swiss
franc (CHF), and the Canadian dollar (CAD). Chart 2 presents the mean monthly returns and
standard deviations of return for the 2017 calendar year for selected investments across different
investment classes. Again, note how the risk and return measures for the cryptocurrencies dwarf
those of other conventional currencies, as well as those of the SP500.

For the sake of a brief, but more focused and isolated contrast, consider the returns and standard
deviations of return solely on the Bitcoin, the British Pound, and the SP500 below for 2017:

While the Bitcoin return is roughly 17 times that of the SP500, its risk in terms of the standard
deviation of monthly return is also commensurately higher. Note that the SP500 and the British
pound are relatively sedate investment alternatives when compared to the Bitcoin, and the
Bitcoin is the most conservative investment alternative among the cryptocurrencies.

The relationship between risk and return across these investments in different asset classes can
be displayed in the form of a line graph (see Graph 2). Again, observe the positive relationship
between risk and return. Moreover, note that the positive risk-return relationship is clearly
present within the cryptocurrencies themselves, with the most well-known cryptocurrency, the
Bitcoin, demonstrating the least volatility and lowest average return among the cryptocurrencies
displayed.

Graph 2. Mean monthly return (%) among investment group alternatives: 2017.
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4. Long-term cryptocurrency performance comparison

The potential sustainability of the risk-return pattern offered by cryptocurrencies is examined
by observing a longer period of performance. The risk and return of cryptocurrencies, conven-
tional currencies, and the SP500 stock index are presented for a 3-year period, 2015–2017 (refer
to Chart 3). Since the Bitcoin (BTC) and Litecoin (LTC) were the only cryptocurrencies trading
throughout the 2015–2017 time period, only these two cryptocurrencies are included in this
long-term performance compared to more conventional investments.7

Note that while the differences in performance between cryptocurrencies and other invest-
ments for this 3-year period are somewhat less striking than for the explosive year 2017, there
still exists an enormous performance gap. Returns on the two cryptocurrencies (BTC and LTC)
are roughly 10 times those of the comparative investments, and likewise, the levels of risk (i.e.,
standard deviation of monthly returns) are comparably higher.

Chart 3. Investment monthly performance: 2015-2017.

7
The Bitcoin and Litecoin began publicly trading on February 5, 2013.
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The long-term performance contrast is also presented in the form of a line graph (seeGraph 3).
Note that the two cryptocurrencies (BTC and LTC) display risk and return values that are high
multiples of those of the SP500 or conventional currencies.

5. Summary

Whether examining performance for the explosive year 2017, or for a longer period, cryptocurr-
encies offer another alternative to investors that involves considerably higher risk and commensu-
rately higher return than typical of conventional investments. Compared to the high average
returns and standard deviations of return of cryptocurrencies, investment in conventional curren-
cies or the stock market (SP500) appears relatively sedate by comparison. Cryptocurrency returns
have averaged a level equal to roughly 20 or more times those of conventional currencies or equity
investment. Although cryptocurrencies offer the attraction of enormously high returns, cryptocurr-
ency investment is also accompanied by substantially higher risk.

Graph 3. Monthly performance: 2015-2017.
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Abstract

Games have their own economic models. Today, players can not only collect digital 
currencies, but they can also use real currencies to buy virtual goods. Business models 
in games such as freemium and in-app purchases, for example, sustain this structure. 
Within this context, there is also the expansion of models outside the game realm like 
eSports, which happens in the form of tournaments. With this, there is constant exchange 
of value that emerges from games, which could also include the use of cryptocurren-
cies. In this chapter, we give an overview of the current state of the art of economic 
models within games and eSports. The current chapter aims to situate and analyse the 
application of these business models derived from games, e-sport and the future of ludic 
economies.

Keywords: games, cryptocurrencies, ludic economies, eSports, economic models

1. Introduction

Games and eSports market are increasing every year, including the mobile sector that is compet-
ing directly with the traditional platforms and consoles. According to [1], by 2020, the eSports 
industry will reach 1.65 billion US dollars. Similarly, a study by [2] on the global games market 
forecasts that ‘2.3 billion gamers across the globe will spend $137.9 billion on games in 2018. 
Digital game revenues will take 91% of the global market with $125.3 billion’. The same trend 
can also be observed in the video game consumer market performance, with an increase of value 
from downloadable contents (DLC) in comparison to usual package models (see Figure 1). Most 
of the time, this revenue is earned through the selling of virtual goods within games.
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distribution, and reproduction in any medium, provided the original work is properly cited.
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With technological advances, game developers and designers have found an opportunity to 
explore the business of virtual goods in order to increase their revenue stream, particularly 
through in-app purchases (IAP). One example is the freemium model [3]. For example, in the 
mobile game Clash of Clans, players can buy ‘time’ to have their goods ready for battle (e.g. 
players can pay to get their house built quicker), relying on players’ impatience to progress 
in the game [4]. No wonder, Clash of Clans’ creators earn more than 15 million per day using 
this game-business model [5]. Considering this, it is possible to understand the intersection 
between economics and games in two ways: one as a game structure (e.g. collecting coins, 
accumulation of goods) and another through microtransactions (e.g. buying time or goods to 
progress in the game). This opens the door to possible problems that could affect the player 
experience. For example, players might buy their way up in the leaderboard using real money, 
or they might buy power-ups to win battles inside the game or even use cheat codes to have 
as much virtual money as they can. In fact, some websites offer online auctions for power-
ups of some games following the tendencies of online auctions. Actions were very were very 
popular in the early days of Internet commerce, but today online sellers mostly use posted 
prices [6]. This is not an official market developed by the gaming industry; however, there is 
an emerging and potential economy around power-ups (selling and buying), with physical 
currencies and/or cryptocurrencies that require attention. It notes that complex games, espe-
cially massively multiplayer online role-playing games (MMORPGs), contain narrative and 
mechanisms that mimic real economic activities, such as production, trade and consumption 
[7]. Those factors can contribute to this ‘emerging economy’ using the auction system.

Virtual goods are not the only venue that could be explored in games business models. Since 
there are many transactions involved in games, this could also open the opportunity to explore 
cryptocurrencies. It mentions the gamification techniques as a strategy used to incentivize 
participation in mobile crowd-sensing applications that can be conveyed by cryptocurren-
cies [8]. The effectiveness of cryptocurrency gamification schemes depends considerably on a 
large set of interrelated factors from community-related (number of participants) to cultural 
or motivational factors [9]. According to [10], if societies want to adopt cryptocurrencies, it 
is necessary to think differently about past sources, investments and revenues (including 
sustainability).

Figure 1. Video game consumer market value worldwide from 2011 to 2019, by distribution type (in billion US dollars) [1].
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Cryptocurrencies are decentralised currencies that rely on cryptography to secure their safety 
and trust; these are powerful mathematical protocols (e.g. blockchain) that avoid ‘cheating’ 
or fraud [11]. Blockchain is a decentralised transaction and data management technology 
developed first for Bitcoin [12]. The authors [13] reinforce that the term cryptocurrency can 
be seen either as currency or as a ‘synthetic commodity money’, which ‘resembles fiat money 
in having no nonmonetary value (but also) resembles commodity money in being not just 
contingently but absolutely scarce’ [14]. Online and social media factors are currently related 
to the time intervals of cryptocurrency prices; thus it was observed ‘that cryptocurrencies are 
prone to experience intervals of bubble-like price growth’ [15].

One of the most popular cryptocurrencies is Bitcoin that dominates the cryptocurrency mar-
kets and presents researchers with a rich source of real-time transactional data [16]. Bitcoin is a 
decentralised currency [11] that relies on peer-to-peer (P2P) cash system and network consen-
sus. Thus, cryptocurrencies are ‘agreed’ currencies that rely on algorithms to be trustable. The 
mechanics of cryptocurrencies like Bitcoin are similar to a game. Metaphorically speaking, 
mining could be the effort that one has in the game to progress and the currency is the virtual 
reward that could be exchanged for something else. With that, games and money have a lot in 
common. For instance, cryptocurrencies allow individuals to have fun while earning money 
[17]. This association is part of a rewarding experience, which is a core mechanic in games. 
Hence, like in a game, ‘real’ money becomes a reward. Considering this, with many advances 
on technology and games, there is an opportunity to explore the application of cryptocurren-
cies in games. How can designers and developers implement cryptocurrencies in their game 
business models? What are the main characteristics of cryptocurrencies in games? What are 
the main challenges? In light of these questions, this chapter aims to understand the features 
and current state of the art that dwells within the profitable market of games and eSports.

2. Ludic economies, economic models and virtual goods

The term ludic economies is a critical reflection on the parallels between play and economic 
models [18]. These relationships could be understood through comparisons towards ‘capital-
ist’ thinking through the accumulation of resources. The ‘capitalisation’ refers to the action of 
collecting points, coins, digital currency or other incoming, just for getting rich or to enhance 
the score. The ‘monetisation’ refers to the points or money collected in the game which can 
be used to buy items such as clothes, guns, powers and others that will provide more power 
or capacity to collect more money or incomings. According to [19], there are three revenue 
models to consider: Freemium is ‘coined through the contraction of “free” and “premium”. 
It refers to a revenue model which enables consumers to have a certain product or service for 
free and getting revenue from additional features provided, usually to a small percentage 
of the user base’; premium is ‘basing income on a transaction with a given price which is 
agreed, and many times paid for, prior to getting the product or service’; and subscription 
is the ‘model based on periodic payments in return for a periodic or continuous service and/
or product deliveries’. These models have been used historically in the video game industry, 
and, theoretically, they would fit personal computer video games and the specific genre of 
Multiplayer Online Battle Arena (MOBA). Some game companies are studying ways to imple-
ment cryptocurrencies for payments of the three revenue models.
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With technological advances, game developers and designers have found an opportunity to 
explore the business of virtual goods in order to increase their revenue stream, particularly 
through in-app purchases (IAP). One example is the freemium model [3]. For example, in the 
mobile game Clash of Clans, players can buy ‘time’ to have their goods ready for battle (e.g. 
players can pay to get their house built quicker), relying on players’ impatience to progress 
in the game [4]. No wonder, Clash of Clans’ creators earn more than 15 million per day using 
this game-business model [5]. Considering this, it is possible to understand the intersection 
between economics and games in two ways: one as a game structure (e.g. collecting coins, 
accumulation of goods) and another through microtransactions (e.g. buying time or goods to 
progress in the game). This opens the door to possible problems that could affect the player 
experience. For example, players might buy their way up in the leaderboard using real money, 
or they might buy power-ups to win battles inside the game or even use cheat codes to have 
as much virtual money as they can. In fact, some websites offer online auctions for power-
ups of some games following the tendencies of online auctions. Actions were very were very 
popular in the early days of Internet commerce, but today online sellers mostly use posted 
prices [6]. This is not an official market developed by the gaming industry; however, there is 
an emerging and potential economy around power-ups (selling and buying), with physical 
currencies and/or cryptocurrencies that require attention. It notes that complex games, espe-
cially massively multiplayer online role-playing games (MMORPGs), contain narrative and 
mechanisms that mimic real economic activities, such as production, trade and consumption 
[7]. Those factors can contribute to this ‘emerging economy’ using the auction system.

Virtual goods are not the only venue that could be explored in games business models. Since 
there are many transactions involved in games, this could also open the opportunity to explore 
cryptocurrencies. It mentions the gamification techniques as a strategy used to incentivize 
participation in mobile crowd-sensing applications that can be conveyed by cryptocurren-
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large set of interrelated factors from community-related (number of participants) to cultural 
or motivational factors [9]. According to [10], if societies want to adopt cryptocurrencies, it 
is necessary to think differently about past sources, investments and revenues (including 
sustainability).

Figure 1. Video game consumer market value worldwide from 2011 to 2019, by distribution type (in billion US dollars) [1].
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A classic example of ‘capitalisation’ occurs in SuperMario Bros (Nintendo®), in which players 
need to collect coins while jumping and fighting enemies. Also, in the classic board game 
Monopoly, players start with a specific amount of money and then buy houses, charge rent 
and upgrade their belongings. These models are inherent in the mechanics of these games. 
Although in SuperMario Bros players cannot ‘buy’ anything in the game, there is still an accu-
mulation of ‘capital’ that could be traded to extra health, new avatar clothing or others. This 
helps to create an in-game economy or a micro-economy inside the game, supported by game 
mechanics and player psychology. Considering this, mechanics that might favour currency 
exchange are object collection through accumulation, trading systems (with virtual or real 
money) and mastery through accumulation (e.g. players could collect a bunch of abilities/
power-ups). In fact, Nintendo® also created a new version of SuperMario for iPhone and 
Android, called SuperMario Run. In the new game for mobile, the personage collects coins to 
exchange for elements in the game. It is available in the same game, the ‘Toad Rally Ticket’, 
a kind of currency to exchange for the opportunity to play special phases or mini-rally. You 
may have to pay one ‘Rally’ ticket to enter a race, but you can earn back what you paid, plus 
more, if you win a ‘Rally’. In the game Need for Speed (2015), the player can collect points, 
convert it into money and use it to upgrade the car before the race. In this case, the concept 
of monetarism according to the definition of [20], who present an ‘economic theory based on 
the view that the quantity of money is the main determinant of money incomes’, is applicable.

Remembering the precursor games, since beginning the Mario Bros® arcade version in 1983, 
designed by Shigeru Miyamoto and Gunpei Yokoi, the same developers of Donkey Kong (first 
arcade where the character Mario appears as coadjutant, early 1980s) used basic concepts 
of capitalisation described by [21], when the personage collects coins in the route, breaking 
boxes or eliminating adversaries [22]. However, Nintendo® launched in 1985 the platform for 
video games and since then used concepts in more than 70 versions of the Super Mario series, 
such as Odyssey, Galaxy, World and others. With this, games would have their own economic 
model, be it using real or digital money. For instance, with just a click, players can buy a very 
valuable item in the game by just using their credit card. [19] comments:

Paying customers are offered either to progress at a faster pace or a certain advantage also available to 
non-playing users willing to invest enough time into the game. In light of this, some games function 
with a dual currency system. Hard currency is obtained only by putting money into the game and soft 
currency is only obtained through time spent in game or logons (or though other mechanism such as 
number of wins). Offers for sale can be priced then in one or both of these currencies, determining then 
what can be bought with money, with time or with either one or the other (p.6) [19].

For instance, ‘pay to win’ is an option that can be applied for cheating or winning, escaping 
hard stages, collecting more sources or enhancing the revenue. For example, in the game Candy 
Crush, the user can buy power-ups to destroy barriers in hard stages or extra movements and 
additional life, to follow to the next stage increasing the revenue. The game also provides free 
power-ups in different stages for promoting a power-up testing. For multiplayer games, as 
player(s) versus player(s) (PvP), it is not ethically accepted in the western countries [19]. That 
action provides a customer engagement and a transformation in the consumer behaviour of 
users. A kind of power-up dependence is generated for further improvement of performance, 
promoting a consumer who is continuously engaged and the usage of currency conversion 
for digital or virtual money.
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2.1. Virtual goods in games

Virtual goods are ‘in-game objects’ that players can use only in the game, like avatar clothing 
styles, power-ups, extra lives, weapons, places and time (p1) [23]. Virtual goods can be bought 
by real money or in-game currency. For example, in the popular farm game Farmville, players 
can trade in the game, earn money from their farm and use this money to buy goods, but they 
can also buy these goods using real money. The willingness to buy a virtual good will then 
depend on the player. For instance, [24] has found when players have fun with the game, 
they would be less keen to buy virtual goods. On the other hand, if players play the game 
with more frequency, they tend to buy more virtual goods. Thus, purchasing virtual goods 
in games can be subjective. Also, in the same study, the author found that social interaction 
influences people’s intention to buy virtual goods [24]. It is also important to note that games 
are rewarding systems and game currencies reflect those rewards. For example, you can only 
get coins in SuperMario Bros if you jump in the right position. Therefore, it is possible to say 
that virtual goods are in-game rewards, which could be a new character ability, new clothing, 
new scenarios/arenas/environments and objects that could be purchased by in-game currency 
or real money (through in-app purchases).

2.2. Cryptocurrencies in games

Cryptocurrencies are currencies supported by agreed protocols [11]. Thus, in a game, a 
cryptocurrency is a currency that allows players to make exchanges inside the game, which 
may also involve ‘real’ money. The Sims is a great example of using virtual money inside a 
game. The game itself mimics the real world; players can go to work, earn their salary and 
buy objects for their house. However, according to [25] players may wish to cheat in the 
game to get as much money as they can. In fact, a simple code in the game can give more 
than 1000 simoleons to the player ‘for free’. With that, becoming a ‘cheater’ in the game can 
be easy and acceptable since the codes are public. Thus, how to protect the dignity of the 
currency? How to prevent cheating? In sports games, there is no cheat code list. However, 
on the perspective of [26] in games like FIFA, developed by EA for mobile platforms, there 
is a constant use of in-app purchases inside the game. This suggests that if a player would 
like to have more power-ups, he/she could pay for it. Thus, what cryptocurrencies and 
games have in common is their rewarding system. The difference between them is on the 
path towards earning this currency and the player’s values and intentions, since while 
playing games, players tend to exercise their values [27]. This means that if players feel like 
cheating and if the game allows this behaviour, they might do it. Thus, how can we make 
sure this currency is trustable?

Regarding cryptocurrency and games, it is possible to mention strong market correlations 
between Bitcoin and other gaming currencies. Some currencies in the blockchain carry in their 
names the terminology ‘games’ or description in their profiles and using the games as prin-
ciples in the market. Using Bitcoin as comparative parameter, it is possible to observe some 
examples in the market (see Figures 2 and 3).

[28] remembered that ‘gaming cryptocurrencies could change the face and economies of 
gaming and they are growing on an industry-wide scale to new all-time highs every day’.  
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player(s) versus player(s) (PvP), it is not ethically accepted in the western countries [19]. That 
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As mentioned by [29], it is possible to observe that although the Bitcoin market grows rapidly, 
there are still some doubts whether cryptocurrencies are a fad or a more efficient way to 
exchange goods (and money).

Figure 2. Comparative market of gaming currencies using Bitcoin and USD as references. (Data extracted from 
Coinmarketcap on June 5, 2018) [30].
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In the game perspective, it is possible to observe as shown in Figure 3 the 2-year behaviour of 
GameCredits while comparing its value in US dollar and Bitcoin. Figure 4 is a visual impres-
sion of the trend in stock prices measured on daily closing records. The fluctuations in the 
prices are shown during the period from June 2017 to June 2018. The two estimated trend 
lines are showing a 3-month moving average and a linear trend, respectively. In simple words 
they are showing average movement during the period. The behaviour in June 2017 and dur-
ing December 2017 to January 2018 is abnormal and showing unusual rise compared to the 
overall fluctuations during 2017–2018. Except these two points, the overall trend was stable. 

Figure 3. Two years’ chart comparison between GameCredits, Bitcoin and US Dollar [30].

Figure 4. GameCredits’ stock price trend 2017–2018. Source: developed by the authors based on the market data [30].
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Figure 5. (A) List of cryptocurrency connected with games designed in world cloud and (B) Pac-man word cloud of 
gaming cryptocurrency ticker symbol. Source: developed by the authors.

The linear trend prediction for the rest of the months in 2018 is showing the similar expected 
price level. The estimated linear regression line is Y = 4–0.0075 t. The goodness of linear fit 
(R2) is not very strong due to the seasonal nature of the data. Therefore the 3-month moving 
average provides better forecasting in this type of fluctuations. In Figure 3, the period from 
August 2016 to September 2017, the variables are highly correlated. Thereafter the variables 
seem to move in opposite directions. In Figure 4, it seems to have a downward trend with a 
high volatility in the period analysed.

2.2.1. Blockchain in the cryptogames

Cryptocurrencies have structures that are similar to a game. The same principle is applied in 
both: people are rewarded by their actions, and they can use the rewards to buy goods. One of 
the first ‘cryptogames’ that use similarities with Bitcoin is the Huntercoin. Using the blockchain 
universe to collect coins, Huntercoin presents an element P2P combat to fight over resources. 
This can be termed as human (or AI) mining, and the competition which has gotten more 
difficult over time can be called a human (or AI) difficulty level [31]. Using a cryptographi-
cally secure technology, decentralised and innovative, Huntercoin was released in February 
2014 as a live experimental test to see how blockchain technology could handle full on-game 
worlds. Huntercoin proved this concept well and is still in development today. In the crypto-
game market, a diversity of cryptocurrencies are available, represented by the ticker symbol 
as presented in the world cloud, Figure 5—sides ‘A’ and ‘B’. The cryptogame shares the prin-
ciples with other cryptogames in the blockchain perspective, such as Namecoin (NMC); Spells 
of Genesis (a mobile game that is a mix of a trading card game (TCG), bringing in deck collec-
tion and strategy, along with arcade-style gaming aspect); Rare Pepe Party (RAREPEPEPRTY) 
that is a TCG in development with role-playing game (RPG) elements, inspired by Hearthstone 
and the Pokemon series; and others. Ref. [32] mentioned Chimaera (CHI) is one of the first 
and only second-generation game coin. Different than other gaming cryptocurrencies, CHI 
primarily focuses on asset registry and trade, creating an ecosystem in which games are built 
and played directly on the blockchain with two possibilities of cryptocurrencies: GameCredits 
(GAME) and MobileGO (MGO) [32].

Blockchain and Cryptocurrencies62

Ref. [33] mentioned that ‘six months after the CryptoKitties craze, momentum continues to 
build behind blockchain-based games and non-fungible crypto collectibles’. The AEON 
Foundation, the blockchain game company and publisher of the Crypto Alpaca crypto-pet 
game, announced that it had secured USD 5 M in seed funding for the development of its dis-
tributed blockchain video-gaming platform. The Crypto Alpaca is based on the reality game 
in which players collect, breed and trade unique alpacas, the South American animal (similar 
to a llama) that is the original mascot of bitcoin; the game has logged more than 200,000 regis-
trations since launch, comments [33]. Players are able to collect rewards and increase the value 
of their alpacas by feeding and shearing them and doing other activities. It is a new moment 
for the industry that probably will associate sooner the conventional platforms with the block-
chain, mixing the real world and virtual actions. This is a huge opportunity for businesses 
and markets to expand their models. The video game industry is a sector worth $100 bil [34].

Observed data has four types of trend known as secular, seasonal, cyclical and random. 
Various statistical techniques are used to separate these trends and fit the best trend line 
according to the true nature of the data. Observed data in Figure 4 is seasonally affected and 
fluctuates persistently from year to year in quarterly stretched intervals. Therefore, the trend 
measured on the constant value of β is not appropriate statistics to predict in the recent future. 
Separating seasonal trends on the bases of 3-months moving average predicts based on the 
average value of 3 periods and moves along with the observed data.

2.3. eSports and economic models

The term ‘eSports’ (or electronic sports) is a derivation of the conventional sports; thus, ethical 
and educational values are part of the play action of users. Recently, eSports are following one 
tendency to become part of sport mega-events, such as the Asian Games, the Olympic Games 
and the FIFA World Cup [35]. Commenting on the eSports and gaming, [28] describe both as 
one of the biggest industries today, and in 2017, there were about 2.2 billion gamers across the 
globe that are expected to generate $108.9 billion in-game revenues.

There is a large discussion if eSports could be considered a ‘real’ sport and if players are ‘ath-
letes’. eSports are sports since they share the same type of mechanics as a traditional sport like 
football [36]. eSports have fans, spectators, leagues, teams, structures and financial support 
(e.g. sponsorships). There is a huge opportunity for companies to sponsor players and teams. 
In fact, eSports have been considered as an Olympic game modality, and its first event was the 
eGames showcase that took place in Brazil [37]. The Rio de Janeiro eGames Showcase 2016, 
launched as part of this week’s London Games Festival and the Rio Olympics Games, offered 
medals and national pride rather than cash prizes for the winners. Ref. [38] comments that 
eSports ‘will be an official medal sport at the 2022 Asian Games in China, in the boldest step 
yet towards mainstream recognition of competitive gaming’. The same author highlighted 
that the Olympic Council of Asia (OCA) announced a partnership with Alisports, the sports 
arm of Chinese online retail giant Alibaba, to introduce eSports as a demonstration sport 
at next year’s games in Indonesia 2018, with full-fledged inclusion in the official sporting 
programme at the Hangzhou Games in 2022. Some people still have the idea that eSport is 
just for fun, but it is not. This is a powerful market and businesses should pay attention to it.
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Figure 5. (A) List of cryptocurrency connected with games designed in world cloud and (B) Pac-man word cloud of 
gaming cryptocurrency ticker symbol. Source: developed by the authors.
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the first ‘cryptogames’ that use similarities with Bitcoin is the Huntercoin. Using the blockchain 
universe to collect coins, Huntercoin presents an element P2P combat to fight over resources. 
This can be termed as human (or AI) mining, and the competition which has gotten more 
difficult over time can be called a human (or AI) difficulty level [31]. Using a cryptographi-
cally secure technology, decentralised and innovative, Huntercoin was released in February 
2014 as a live experimental test to see how blockchain technology could handle full on-game 
worlds. Huntercoin proved this concept well and is still in development today. In the crypto-
game market, a diversity of cryptocurrencies are available, represented by the ticker symbol 
as presented in the world cloud, Figure 5—sides ‘A’ and ‘B’. The cryptogame shares the prin-
ciples with other cryptogames in the blockchain perspective, such as Namecoin (NMC); Spells 
of Genesis (a mobile game that is a mix of a trading card game (TCG), bringing in deck collec-
tion and strategy, along with arcade-style gaming aspect); Rare Pepe Party (RAREPEPEPRTY) 
that is a TCG in development with role-playing game (RPG) elements, inspired by Hearthstone 
and the Pokemon series; and others. Ref. [32] mentioned Chimaera (CHI) is one of the first 
and only second-generation game coin. Different than other gaming cryptocurrencies, CHI 
primarily focuses on asset registry and trade, creating an ecosystem in which games are built 
and played directly on the blockchain with two possibilities of cryptocurrencies: GameCredits 
(GAME) and MobileGO (MGO) [32].
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Ref. [33] mentioned that ‘six months after the CryptoKitties craze, momentum continues to 
build behind blockchain-based games and non-fungible crypto collectibles’. The AEON 
Foundation, the blockchain game company and publisher of the Crypto Alpaca crypto-pet 
game, announced that it had secured USD 5 M in seed funding for the development of its dis-
tributed blockchain video-gaming platform. The Crypto Alpaca is based on the reality game 
in which players collect, breed and trade unique alpacas, the South American animal (similar 
to a llama) that is the original mascot of bitcoin; the game has logged more than 200,000 regis-
trations since launch, comments [33]. Players are able to collect rewards and increase the value 
of their alpacas by feeding and shearing them and doing other activities. It is a new moment 
for the industry that probably will associate sooner the conventional platforms with the block-
chain, mixing the real world and virtual actions. This is a huge opportunity for businesses 
and markets to expand their models. The video game industry is a sector worth $100 bil [34].

Observed data has four types of trend known as secular, seasonal, cyclical and random. 
Various statistical techniques are used to separate these trends and fit the best trend line 
according to the true nature of the data. Observed data in Figure 4 is seasonally affected and 
fluctuates persistently from year to year in quarterly stretched intervals. Therefore, the trend 
measured on the constant value of β is not appropriate statistics to predict in the recent future. 
Separating seasonal trends on the bases of 3-months moving average predicts based on the 
average value of 3 periods and moves along with the observed data.

2.3. eSports and economic models

The term ‘eSports’ (or electronic sports) is a derivation of the conventional sports; thus, ethical 
and educational values are part of the play action of users. Recently, eSports are following one 
tendency to become part of sport mega-events, such as the Asian Games, the Olympic Games 
and the FIFA World Cup [35]. Commenting on the eSports and gaming, [28] describe both as 
one of the biggest industries today, and in 2017, there were about 2.2 billion gamers across the 
globe that are expected to generate $108.9 billion in-game revenues.

There is a large discussion if eSports could be considered a ‘real’ sport and if players are ‘ath-
letes’. eSports are sports since they share the same type of mechanics as a traditional sport like 
football [36]. eSports have fans, spectators, leagues, teams, structures and financial support 
(e.g. sponsorships). There is a huge opportunity for companies to sponsor players and teams. 
In fact, eSports have been considered as an Olympic game modality, and its first event was the 
eGames showcase that took place in Brazil [37]. The Rio de Janeiro eGames Showcase 2016, 
launched as part of this week’s London Games Festival and the Rio Olympics Games, offered 
medals and national pride rather than cash prizes for the winners. Ref. [38] comments that 
eSports ‘will be an official medal sport at the 2022 Asian Games in China, in the boldest step 
yet towards mainstream recognition of competitive gaming’. The same author highlighted 
that the Olympic Council of Asia (OCA) announced a partnership with Alisports, the sports 
arm of Chinese online retail giant Alibaba, to introduce eSports as a demonstration sport 
at next year’s games in Indonesia 2018, with full-fledged inclusion in the official sporting 
programme at the Hangzhou Games in 2022. Some people still have the idea that eSport is 
just for fun, but it is not. This is a powerful market and businesses should pay attention to it.
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Ref. [38] refreshed that the Alibaba Sports Group announced a $150 m investment in 2016 with 
the International eSports Federation (IeSF), the South Korea-based federation that has long cam-
paigned for the inclusion of competitive gaming in the Olympic Games. “It put forth more than 
$14.5m to organize the World Electronic Sports Games in China’s Changzhou province, where 
roughly 60,000 players from 120 countries and regions competed for a $5.5m purse in 2018”.

According to [2, 39], FIFA 2018 is one of the most watched games on Twitch and YouTube 
Gaming. In April 2018, the total prize pools for console eSports events reached $2.5 million, 
which is the double the amount awarded in the first quarter of 2017. Those data show that the 
game market is bigger than just selling consoles, games, accessories, power-ups and gadgets. 
Nowadays, the game industry manages the other slice of the market, such as the social media 
platforms, betting companies, mega-events, sport consumer and identity, television rights and 
e-channels that manage viewership hours, market share, top tournaments and titles and invest-
ments [40–43]. Ref. [39] comments that 20 M of console eSports hours was watched on Twitch 
and YouTube Gaming between January and April 2018, representing 4.6% of the total games 
broadcasted. It is demonstrated in the 95% year-on-year growth of viewership of major tourna-
ments on Twitch and put eSports in third position of top console genres with 21% of the market.

Betting companies also use eSports; however, both big traditional sportsbooks and newer 
start-ups are competing for space. It is possible to find examples of virtual or physical betting 
companies such as: bet365, betway esport, unibet, #OneHash – are possible to find virtual 
or physical, such as bet365, betway esport, unibet, and #OneHash—using Bitcoin, mr green, 
gg.bet, Betsson, and Betsafe – that is a sponsor of extreme sports events like Redbull and hosts 
the yearly Gumball 3000 car race across continents. This industry uses a real money, digital 
currency, cryptocurrency or ‘fake currency’ to gather and compose the most interesting con-
temporary eSports sportsbooks and move the game economy.

The virtual economies created within massively multiplayer online role-playing games 
(MMORPGs) often blur the line between real and virtual worlds. The result is often seen as an 
unwanted interaction between the real and virtual economies by the players and the provider 
of the virtual world. This practice (economy interaction) is mostly seen in this genre of games. 
The two seem to come hand in hand with even the earliest MMORPGs such as Ultima Online 
having this kind of trade, real money for virtual things.

The importance of having a working virtual economy within an MMORPG is increasing 
as they develop. A sign of this is the CCP Games hiring the first real-life economist for its 
MMORPG ‘Eve Online’ to assist and analyse the virtual economy and production within this 
game. The results of this interaction between the virtual world, and our real economy, is the 
future of the gaming industry. 

3. Models and applications of cryptocurrencies in games and eSports

Since ludic economies rely on economic dynamics and the way the game is designed, we 
have synthesised the main models that drive cryptocurrencies in games and eSports into 
a combination of virtual goods, game mechanics, values, economic models and currencies 
(see Figure 6). This combination of elements reflects the interdisciplinarity and relationship 
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of several elements that are both derived from economics and design. Thus, in order to 
understand the economic aspect of businesses of games and ludic economies, we have also 
included four models:

Market model. The market model is a concept that explains how prices of the various items 
are determined in the game (or game market place). It explains how demand and supply 
forces interact with each other and settle down the prices. Whether it is virtual or real money, 
they are scarce, and the player has to put efforts to get it [44]. Thus, the market model func-
tions as a holistic approach that guides ludic economies.

Consumer behaviour. Consumer (or player) behaviour reflects the factors that play an impor-
tant role in the decision-making of consumers (or players) in order to buy any item or prod-
uct. For example, there are many factors that can influence the player’s purchases of in-game 
virtual goods, including fun and social interactions [24]. Furthermore, consumer behaviour 
has a strong relationship to what the game offers to players. For example, time left in the 
game, or the position of player in the game (or status), influences the player’s perceptions and 
willingness to buy virtual goods [42, 43].

Income model. Income model is a construct that explains the variables that determine the 
level of income of the player. It is the average level of income that a player maintains to 
achieve strategic depth in the game. It further explains how psychological factors of the player 
act to change the income generating behaviour [45-47]  of the player act to change the income 
generating behaviour [45–47].

Price strategy. Price strategy is a form of economic theory. In games, it can be related to how 
different players in oligopolistic market conditions are maintaining certain degree of rivalry. 
It can also include how players design their game strategies to win economic victory that 
ultimately will help them to win the game [7, 44, 48].

The four models mentioned are part of the drivers of the other elements that mediate the use 
of cryptocurrencies in games and eSports. As illustrated in Figure 6, price strategy, consumer 
behaviour, market model and income model permeate the other five drivers of the applications 
of cryptocurrencies in ludic economies. For example, if considering values (e.g. individual val-
ues, cultural values, etc.), consumer behaviour could function as the main influencer of game 
systems. Thus, in the next section, we introduce and discuss the main applications of crypto-
currencies in games and eSports with examples in two scenarios: eSports and (digital) games.

3.1. eSports

3.1.1. Tournaments

For eSports tournaments, the consumer is the spectator, who pays to watch the ‘match’ in an 
arena. From the consumer behaviour perspective, spectators find value in buying tickets to 
watch the game being played by professional players. As a tournament or event, eSports is a 
very valuable market. There are many opportunities for brands to sponsor professional play-
ers and games. Some managers are offering sponsorship for teams and players via Internet-
booming opportunities. Comparing with other conventional sports, it is easy to find companies 
and businessmen available for investing in this sector. The type of the game, the place and the 

Cryptocurrencies in the Ludic Economies: The Case of Contemporary Game Cultures
http://dx.doi.org/10.5772/intechopen.80950

65



Ref. [38] refreshed that the Alibaba Sports Group announced a $150 m investment in 2016 with 
the International eSports Federation (IeSF), the South Korea-based federation that has long cam-
paigned for the inclusion of competitive gaming in the Olympic Games. “It put forth more than 
$14.5m to organize the World Electronic Sports Games in China’s Changzhou province, where 
roughly 60,000 players from 120 countries and regions competed for a $5.5m purse in 2018”.

According to [2, 39], FIFA 2018 is one of the most watched games on Twitch and YouTube 
Gaming. In April 2018, the total prize pools for console eSports events reached $2.5 million, 
which is the double the amount awarded in the first quarter of 2017. Those data show that the 
game market is bigger than just selling consoles, games, accessories, power-ups and gadgets. 
Nowadays, the game industry manages the other slice of the market, such as the social media 
platforms, betting companies, mega-events, sport consumer and identity, television rights and 
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(MMORPGs) often blur the line between real and virtual worlds. The result is often seen as an 
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of the virtual world. This practice (economy interaction) is mostly seen in this genre of games. 
The two seem to come hand in hand with even the earliest MMORPGs such as Ultima Online 
having this kind of trade, real money for virtual things.

The importance of having a working virtual economy within an MMORPG is increasing 
as they develop. A sign of this is the CCP Games hiring the first real-life economist for its 
MMORPG ‘Eve Online’ to assist and analyse the virtual economy and production within this 
game. The results of this interaction between the virtual world, and our real economy, is the 
future of the gaming industry. 
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of several elements that are both derived from economics and design. Thus, in order to 
understand the economic aspect of businesses of games and ludic economies, we have also 
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Market model. The market model is a concept that explains how prices of the various items 
are determined in the game (or game market place). It explains how demand and supply 
forces interact with each other and settle down the prices. Whether it is virtual or real money, 
they are scarce, and the player has to put efforts to get it [44]. Thus, the market model func-
tions as a holistic approach that guides ludic economies.

Consumer behaviour. Consumer (or player) behaviour reflects the factors that play an impor-
tant role in the decision-making of consumers (or players) in order to buy any item or prod-
uct. For example, there are many factors that can influence the player’s purchases of in-game 
virtual goods, including fun and social interactions [24]. Furthermore, consumer behaviour 
has a strong relationship to what the game offers to players. For example, time left in the 
game, or the position of player in the game (or status), influences the player’s perceptions and 
willingness to buy virtual goods [42, 43].

Income model. Income model is a construct that explains the variables that determine the 
level of income of the player. It is the average level of income that a player maintains to 
achieve strategic depth in the game. It further explains how psychological factors of the player 
act to change the income generating behaviour [45-47]  of the player act to change the income 
generating behaviour [45–47].

Price strategy. Price strategy is a form of economic theory. In games, it can be related to how 
different players in oligopolistic market conditions are maintaining certain degree of rivalry. 
It can also include how players design their game strategies to win economic victory that 
ultimately will help them to win the game [7, 44, 48].

The four models mentioned are part of the drivers of the other elements that mediate the use 
of cryptocurrencies in games and eSports. As illustrated in Figure 6, price strategy, consumer 
behaviour, market model and income model permeate the other five drivers of the applications 
of cryptocurrencies in ludic economies. For example, if considering values (e.g. individual val-
ues, cultural values, etc.), consumer behaviour could function as the main influencer of game 
systems. Thus, in the next section, we introduce and discuss the main applications of crypto-
currencies in games and eSports with examples in two scenarios: eSports and (digital) games.

3.1. eSports

3.1.1. Tournaments

For eSports tournaments, the consumer is the spectator, who pays to watch the ‘match’ in an 
arena. From the consumer behaviour perspective, spectators find value in buying tickets to 
watch the game being played by professional players. As a tournament or event, eSports is a 
very valuable market. There are many opportunities for brands to sponsor professional play-
ers and games. Some managers are offering sponsorship for teams and players via Internet-
booming opportunities. Comparing with other conventional sports, it is easy to find companies 
and businessmen available for investing in this sector. The type of the game, the place and the 
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prizes are some of the aspects responsible for attracting players and spectators. With this, the 
consumer identity is developed based on the teams, ‘athletes’ and the events [49].

3.1.2. Broadcasting

When players are broadcasting their gameplay, spectators can also participate, interact-
ing directly with the events, players and market according to the rules and structure of the 
competition. For example, Youtube Gaming and Twitch have forums that allow users to share 
their thoughts with other spectators. In a more participatory scenario, spectators could use 
platforms like Microsoft Mixer to give hints and comments to the player [[50, 49]. In the case 
of using virtual goods, spectators could get points to buy goods in the game for the play-
ers. Also, spectators could get points by watching and commenting on players’ performance. 
These points could be exchanged to real goods (e.g., pizza, drinks, etc.) or virtual goods (e.g. 
unlock more content, etc.). Players could get more currency by counting the amount of people 
who are watching them play. The commercialization of eSports is a new opportunity for the 
game market that can be associated with new digital currencies [51]. Cryptocurrencies could 
be employed in this context in order to aid the exchange between points collected by watching 
other players and real goods, such as food or other commodities. As players and spectators 
interact more often through digital tools, the cryptocurrency could earn more value in its own 
stock market.

3.2. Games

The biggest market for games (in particular mobile games) is the utilisation of in-app purchases 
and the commercialisation of virtual goods. This can be employed in any digital game. Thus, 

Figure 6. Cryptocurrencies in games and eSports. Source: developed by the authors.
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for digital games, the market model depends on the game mechanics. For example, if players 
want to buy assets for their game character, then they will purchase them. Thus, the main con-
cern for these games is to match the mechanics to this model and build a digital access to these 
virtual goods. For players, it could be that they want to buy specific clothes for their characters 
in order to resemble their own appearance. Thus, the need to buy virtual goods might have a 
relationship with the player’s preference. As [40] mentioned, some assets and specific charac-
ters might carry an advantage in the game, depending on the character’s ability and the game 
challenge. Therefore, there is an opportunity to generate a need for new gaming assets, creating 
a high demand for this type of commodity (or virtual goods). Another opportunity for games is 
the integration with emerging technologies such as virtual reality (VR) and augmented reality 
(AR). For instance, mobile games like Pokemon Go could merge the digital market model with 
the physical, generating new demands and interactions between players [52]. For example, 
players could play a mobile game and pay for a virtual good that will only appear in their 
screen. Ref. [53] mentioned that brands like IKEA are already using this type of technology to 
help consumers to visualise the position of furniture in their own homes. Games could use a 
similar strategy to allow players to visualise and have the feeling of ownership upon their vir-
tual goods. Also, players could be able to share their own virtual goods and with that promote 
a more decentralised model, which could be supported by cryptocurrencies (Table 1).

4. Final remarks

In this chapter, we have analysed and discussed the current market and economic opportunities 
for games and eSports. For that, we explored the models and applications of cryptocurrencies 
in games and eSports and how economic models may emerge from interactions between play-
ers, spectators and games. From freemium models to betting, games have many mechanisms 
that are similar to our capitalist society, mimicking systems of trade, capital accumulation (e.g. 
same as game points) and exchange. For instance, [54] commented that the stock exchange is 
minting millionaires who know how to play the market every day, just like a game. Thanks to 
online trading with the BAWSAQ stock exchange, it is possible to lay it all on the line by betting 
on a stock. The problem of approaching games as an economy is that gambling and betting 

Model eSports Games

Market model Spectators can buy goods in the arena and 
merchandising; spectators can sponsor 
players and collect points

In-app purchases, freemium, virtual goods

Consumer 
behaviour

Identity with teams; fan culture, community Identity, ownership, competition, collaboration, 
community

Income model Brands could sponsor players; might 
depend on the place; points could be 
exchanged to virtual/real goods

Players pay for virtual goods that could be 
exchanged to real/virtual goods; players could 
exchange their virtual/real goods through the game

Price strategy Depends on the demand and place Could be more fixed; depends on competitors

Table 1. Comparison between eSports and games models using cryptocurrencies.
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for digital games, the market model depends on the game mechanics. For example, if players 
want to buy assets for their game character, then they will purchase them. Thus, the main con-
cern for these games is to match the mechanics to this model and build a digital access to these 
virtual goods. For players, it could be that they want to buy specific clothes for their characters 
in order to resemble their own appearance. Thus, the need to buy virtual goods might have a 
relationship with the player’s preference. As [40] mentioned, some assets and specific charac-
ters might carry an advantage in the game, depending on the character’s ability and the game 
challenge. Therefore, there is an opportunity to generate a need for new gaming assets, creating 
a high demand for this type of commodity (or virtual goods). Another opportunity for games is 
the integration with emerging technologies such as virtual reality (VR) and augmented reality 
(AR). For instance, mobile games like Pokemon Go could merge the digital market model with 
the physical, generating new demands and interactions between players [52]. For example, 
players could play a mobile game and pay for a virtual good that will only appear in their 
screen. Ref. [53] mentioned that brands like IKEA are already using this type of technology to 
help consumers to visualise the position of furniture in their own homes. Games could use a 
similar strategy to allow players to visualise and have the feeling of ownership upon their vir-
tual goods. Also, players could be able to share their own virtual goods and with that promote 
a more decentralised model, which could be supported by cryptocurrencies (Table 1).

4. Final remarks

In this chapter, we have analysed and discussed the current market and economic opportunities 
for games and eSports. For that, we explored the models and applications of cryptocurrencies 
in games and eSports and how economic models may emerge from interactions between play-
ers, spectators and games. From freemium models to betting, games have many mechanisms 
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same as game points) and exchange. For instance, [54] commented that the stock exchange is 
minting millionaires who know how to play the market every day, just like a game. Thanks to 
online trading with the BAWSAQ stock exchange, it is possible to lay it all on the line by betting 
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can become real risks for players. For example, gaming structures like Loot Boxes (e.g. players 
buy ‘boxes’ of virtual goods without knowing what is inside) can become a similar form of 
gambling, and in fact, there are countries in the globe that consider this as gambling [55]. Thus, 
it is possible that cryptocurrencies in the gaming environment should consider ethical and 
psychological effects on consumers, which may include issues around local regulations.

As mentioned in this chapter, games can embed their own stock market. The stock market in 
the game Grand Theft Auto V (GTA V) operates with the same goal as real-life stock trading; in 
the game, players can buy products with low prices and sell them with higher prices, in order 
to turn them into profit. The value of stocks is affected by various things including story prog-
ress, in-game purchases and other players [56]. It is expected that the same model could be 
applied to the value of cryptocurrency in the next edition of the game. Cryptocurrencies could 
also act as a medium of exchange of goods and services in-game (like convenience stores). 
Multiplayer games could also allow collective team mining in reward of in-game points.

On the other hand, there are many challenges regarding the use of cryptocurrencies within 
gaming environments that deserve attention. For example, [57] identified gambling as one 
problem in the current scenario of the eSports. The game currency and the direct connection 
between players/athletes and the spectators’ interference can generate ethical issues about 
adjustment of results, corruption and economic manipulation. Those aspects deserve atten-
tion and future studies about the impact of game currencies in the actual scene of eSports. In 
fact, connecting cryptocurrencies and traditional sports could become a new tendency beyond 
the eSports, perhaps achieving the conventional sports marketing management models.

The potential for exploration of the boundaries between gaming and currencies is huge, and 
it requires more investigation for further and stronger conclusions. Trends like VR and AR 
games like Pokemon Go could generate an extensive competition not just for points but for 
using cryptocurrencies. Mobile gamers might be able to compete and collaborate in other 
levels, using geo-localisation strategies, for example. In VR environments, other types of 
economies might be explored. Players could exchange experiences and not just virtual goods, 
sharing their own recording of a concert in a high immersive environment or interacting with 
people around the world. The opportunities are huge and a large number of new game cur-
rencies emerge daily. Thus, although there is no recipe for the use of cryptocurrencies in 
gaming environments, there is a large scope that should be discussed by scholars and practi-
tioners. It is possible that in the future, we may see a new ludic economy, supported by many 
gaming currencies created by players and stakeholders.

Author details

Leonardo José Mataruna-dos-Santos1,2* and Vanissa Wanick3

*Address all correspondence to: leonardo.mataruna@aue.ae

1 American University in the Emirates, Dubai, UAE

2 Coventry University—CTPSR, UK

3 University of Southampton, Southampton, UK

Blockchain and Cryptocurrencies68

References

[1] Statista. Revenue of the global eSports market 2012-2021 [Internet]; 2018. Available from: 
https://www.statista.com/statistics/490522/global-esports-market-revenue/. [Accessed: 
2018-04-05]

[2] Newzoo. Mobile Revenues Account for More Than 50% of the Global Games Market as 
It Reaches $137.9 Billion in 2018 [Internet]; 2018. Available from: https://newzoo.com/
insights/articles/global-games-market-reaches-137-9-billion-in-2018-mobile-games-
take-half/. [Accessed: 2018-05-20]

[3] Kumar V. Making freemium work. Harvard Business Review. 2014;92(5):27-29

[4] Maxim J. 23 Incredible Facts and Figures about Clash of Clans [Internet]; 2015. Available 
from: https://www.openxcell.com/23-incredible-facts-and-figures-about-clash-of-clans. 
[Accessed: 2018-05-09]

[5] Business Insider. The top-grossing iPhone app makes a whopping $1.5 million a day 
[Internet]; 2015. Available from: http://www.businessinsider.com/clash-of-clans-earns-
15-million-a-day-as-top-grossing-app-2015-6?IR=T [Accessed: 2018-04-22]

[6] Einav L, Farronato C, Levin J, Sundaresan N. Auctions versus posted prices in online 
markets. Journal of Political Economy. February 2018;126(1):178-215

[7] Lehdonvirta V. Virtual Economics: Applying Economics to the Study of Game Worlds. 
Proceedings of the 2005 Conference on Future Play (Future Play 2005), Lansing, MI, 
October 13-15, 2005. Available from SSRN: https://ssrn.com/abstract=1630302. [Accessed: 
2018-06-01]

[8] Delgado-Segura S, Tanas C, Herrera-Joancomartí J. Reputation and reward: Two sides of 
the same Bitcoin. Sensors (Basel). 2016 May 27;16(6) pii: E776

[9] Marczewski A. Chapter User Types. In: Even Ninja Monkeys like to Play: Gamification, 
Game Thinking and Motivational Design. North Charleston, SC, USA: CreateSpace 
Independent Publishing Platform; 2015. pp. 65-80

[10] Wimbush S. Cryptocurrency mining is neither wasteful nor uneconomic. Nature. 2018 
Mar 22;555(7697):443

[11] Narayanan A, Bonneau J, Felten E, Miller A, Goldfeder S. Bitcoin and Cryptocurrency 
Technologies: A Comprehensive Introduction. Princeton University Press; 2006

[12] Yli-Huumo J, Ko D, Choi S, Park S, Smolander K. Where is current research on Blockchain 
technology? A systematic review. PLoS One. 2016 Oct 3;11(10):e0163477

[13] Wang S, Vergne JP. Correction: Buzz factor or innovation potential: What explains 
Cryptocurrencies' returns? PLoS One. 2017;12(5):e0177659

[14] Selgin G. Synthetic commodity money. Journal of Financial Stability. 2015;17:92-99

[15] Phillips RC, Gorse D. Cryptocurrency price drivers: Wavelet coherence analysis revis-
ited. PLoS One. 2018 Apr 18;13(4):e0195200

Cryptocurrencies in the Ludic Economies: The Case of Contemporary Game Cultures
http://dx.doi.org/10.5772/intechopen.80950

69



can become real risks for players. For example, gaming structures like Loot Boxes (e.g. players 
buy ‘boxes’ of virtual goods without knowing what is inside) can become a similar form of 
gambling, and in fact, there are countries in the globe that consider this as gambling [55]. Thus, 
it is possible that cryptocurrencies in the gaming environment should consider ethical and 
psychological effects on consumers, which may include issues around local regulations.

As mentioned in this chapter, games can embed their own stock market. The stock market in 
the game Grand Theft Auto V (GTA V) operates with the same goal as real-life stock trading; in 
the game, players can buy products with low prices and sell them with higher prices, in order 
to turn them into profit. The value of stocks is affected by various things including story prog-
ress, in-game purchases and other players [56]. It is expected that the same model could be 
applied to the value of cryptocurrency in the next edition of the game. Cryptocurrencies could 
also act as a medium of exchange of goods and services in-game (like convenience stores). 
Multiplayer games could also allow collective team mining in reward of in-game points.

On the other hand, there are many challenges regarding the use of cryptocurrencies within 
gaming environments that deserve attention. For example, [57] identified gambling as one 
problem in the current scenario of the eSports. The game currency and the direct connection 
between players/athletes and the spectators’ interference can generate ethical issues about 
adjustment of results, corruption and economic manipulation. Those aspects deserve atten-
tion and future studies about the impact of game currencies in the actual scene of eSports. In 
fact, connecting cryptocurrencies and traditional sports could become a new tendency beyond 
the eSports, perhaps achieving the conventional sports marketing management models.

The potential for exploration of the boundaries between gaming and currencies is huge, and 
it requires more investigation for further and stronger conclusions. Trends like VR and AR 
games like Pokemon Go could generate an extensive competition not just for points but for 
using cryptocurrencies. Mobile gamers might be able to compete and collaborate in other 
levels, using geo-localisation strategies, for example. In VR environments, other types of 
economies might be explored. Players could exchange experiences and not just virtual goods, 
sharing their own recording of a concert in a high immersive environment or interacting with 
people around the world. The opportunities are huge and a large number of new game cur-
rencies emerge daily. Thus, although there is no recipe for the use of cryptocurrencies in 
gaming environments, there is a large scope that should be discussed by scholars and practi-
tioners. It is possible that in the future, we may see a new ludic economy, supported by many 
gaming currencies created by players and stakeholders.

Author details

Leonardo José Mataruna-dos-Santos1,2* and Vanissa Wanick3

*Address all correspondence to: leonardo.mataruna@aue.ae

1 American University in the Emirates, Dubai, UAE

2 Coventry University—CTPSR, UK

3 University of Southampton, Southampton, UK

Blockchain and Cryptocurrencies68

References

[1] Statista. Revenue of the global eSports market 2012-2021 [Internet]; 2018. Available from: 
https://www.statista.com/statistics/490522/global-esports-market-revenue/. [Accessed: 
2018-04-05]

[2] Newzoo. Mobile Revenues Account for More Than 50% of the Global Games Market as 
It Reaches $137.9 Billion in 2018 [Internet]; 2018. Available from: https://newzoo.com/
insights/articles/global-games-market-reaches-137-9-billion-in-2018-mobile-games-
take-half/. [Accessed: 2018-05-20]

[3] Kumar V. Making freemium work. Harvard Business Review. 2014;92(5):27-29

[4] Maxim J. 23 Incredible Facts and Figures about Clash of Clans [Internet]; 2015. Available 
from: https://www.openxcell.com/23-incredible-facts-and-figures-about-clash-of-clans. 
[Accessed: 2018-05-09]

[5] Business Insider. The top-grossing iPhone app makes a whopping $1.5 million a day 
[Internet]; 2015. Available from: http://www.businessinsider.com/clash-of-clans-earns-
15-million-a-day-as-top-grossing-app-2015-6?IR=T [Accessed: 2018-04-22]

[6] Einav L, Farronato C, Levin J, Sundaresan N. Auctions versus posted prices in online 
markets. Journal of Political Economy. February 2018;126(1):178-215

[7] Lehdonvirta V. Virtual Economics: Applying Economics to the Study of Game Worlds. 
Proceedings of the 2005 Conference on Future Play (Future Play 2005), Lansing, MI, 
October 13-15, 2005. Available from SSRN: https://ssrn.com/abstract=1630302. [Accessed: 
2018-06-01]

[8] Delgado-Segura S, Tanas C, Herrera-Joancomartí J. Reputation and reward: Two sides of 
the same Bitcoin. Sensors (Basel). 2016 May 27;16(6) pii: E776

[9] Marczewski A. Chapter User Types. In: Even Ninja Monkeys like to Play: Gamification, 
Game Thinking and Motivational Design. North Charleston, SC, USA: CreateSpace 
Independent Publishing Platform; 2015. pp. 65-80

[10] Wimbush S. Cryptocurrency mining is neither wasteful nor uneconomic. Nature. 2018 
Mar 22;555(7697):443

[11] Narayanan A, Bonneau J, Felten E, Miller A, Goldfeder S. Bitcoin and Cryptocurrency 
Technologies: A Comprehensive Introduction. Princeton University Press; 2006

[12] Yli-Huumo J, Ko D, Choi S, Park S, Smolander K. Where is current research on Blockchain 
technology? A systematic review. PLoS One. 2016 Oct 3;11(10):e0163477

[13] Wang S, Vergne JP. Correction: Buzz factor or innovation potential: What explains 
Cryptocurrencies' returns? PLoS One. 2017;12(5):e0177659

[14] Selgin G. Synthetic commodity money. Journal of Financial Stability. 2015;17:92-99

[15] Phillips RC, Gorse D. Cryptocurrency price drivers: Wavelet coherence analysis revis-
ited. PLoS One. 2018 Apr 18;13(4):e0195200

Cryptocurrencies in the Ludic Economies: The Case of Contemporary Game Cultures
http://dx.doi.org/10.5772/intechopen.80950

69



[16] McGinn D, Birch D, Akroyd D, Molina-Solana M, Guo Y, Knottenbelt WJ. Visualizing dynamic 
Bitcoin transaction patterns. Big Data. 2016 Jun;4(2):109-119. DOI: 10.1089/big.2015.0056

[17] Crypto Briefing. The Gamification Of Money: Crypto's Millennial Appeal | Crypto 
Briefing [Internet]. Available from: https://cryptobriefing.com/gamification-of-money-
cryptos-millennial-appeal/ [Accessed: 2018-04-22]

[18] Giddings S. and Harvey, A. Ludic Economics 101: Introduction to Special Issue Ludic 
Economies. Games and Culture; 2018

[19] Maia DAS. Is Freemium a Good Revenue Model for Mobas? Analysis of Success Factors 
[Thesis]. Lisbon: ISCTE Business School; 2015

[20] Black J, Hashimzade N, Myles G. A Dictionary of Economics. 3rd ed. Oxford: Oxford 
University Press; 2009

[21] Curtis EC, Nelson S, Engel F. Literature Review in Capitalization. Boston: Grantmarkers 
in the Arts; 2010

[22] Murphy T. The First Level of Super Mario Bros. is Easy with Lexicographic Orderings 
and Time Travel...after that it gets a little tricky [Internet]; 2015. Available from: https://
www.cs.cmu.edu/~tom7/mario/mario.pdf. [Accessed: 2018-07-12]

[23] Hamari J, Keronen L. Why do people play games? A meta-analysis. International Journal 
of Information Management. 2017;37(3):125-141

[24] Hamari J. Why do people buy virtual goods? Attitude toward virtual good purchases 
versus game enjoyment. International Journal of Information Management. 2015; 
35(3):299-308

[25] Fandom. Money cheats [Internet]; 2018. Available from: http://sims.wikia.com/wiki/
Money_cheats. [Accessed: 2018-06-10]

[26] EASPORTS. FIFA Mobile [Internet]; 2018. Available from: https://www.easports.com/
uk/fifa/fifa-mobile. [Accessed: 2018-06-05]

[27] Flanagan M, Nissanbaum H. Values at play in digital games. MIT Press; 2014

[28] Hartmann T. Best Gaming Cryptocurrencies. Available from: https://captainaltcoin.com/
best-gaming-cryptocurrencies. [Accessed: 2018-02-27]

[29] Salman A, Razzaq MGA. Bitcoin and the world of digital currencies. In: Gokten S, edi-
tor. Financial Management from an Emerging Market Perspective. Chapter 15. London: 
IntechOpen; 2018. DOI: 10.5772/intechopen.71294

[30] Coinmarketcap. Global chart [Internet]; 2018. Available from: https://coinmarketcap.com/ 
charts/. [Accessed: 2018-03-27]

[31] Alexander R. HunterCoin: The Massive Multiplayer Online Cryptocoin Game (MMOCG) 
[Internet]; 2014. Available from: https://bitcoinmagazine.com/articles/huntercoin-the-
massive-multiplayer-online-cryptocoin-game-mmocg-1409336751/ [Accessed: 2018-06-19]

Blockchain and Cryptocurrencies70

[32] Huffman, Z. Top 5 Video Game Cryptocurrency Projects [Internet]; 2018. Available from: 
https://nulltx.com/top-5-video-game-cryptocurrency-projects [Accessed: 2018-03-27]

[33] Stanley A. Blockchain Game Momentum Builds with EON Foundation $5M Seed Round 
[Internet]; 2018. Available from: https://www.forbes.com/sites/astanley/2018/06/07/block-
chain-game-momentum-builds-with-eon-foundation-5m-seed-round/#2276337934b0 
[Accessed: 2018-06-07]

[34] Kariuki D. Top Game-based Cryptocurrencies and Tokens [Internet]; 2018. Available from: 
https://www.cryptomorrow.com/2018/01/08/game-based-cryptocurrencies. [Accessed:  
2018-02-17]

[35] Wanick V, Mataruna-Dos-Santos LJ, Guimarães-Mataruna AF. The role of video-games 
in mega-events: footprints connections. In: Mataruna-Dos-Santos LJ, Pena BG, editors. 
Mega Events Footprints: Past, Present and Future. Available from: https://matarunado-
torg.files.wordpress.com/2017/09/2017_e-book_footprints_ book_download.pdf. Rio de 
Janeiro: Engenho; 2017, 2017. pp. 301-319. ISBN: 978-85-69153-02-3 [Accessed: 2018-04-23]

[36] Filchenko, M. A Comparison between Esports and Traditional Sports ART 108: Intro-
duction to Games Studies; 2018

[37] Guimarães-Mataruna AF, Wanick V, Range D. Mataruna-dos-Santos, L.J. Rio de Janeiro 
e-games showcase 2016: Where are the olympic values? In: Todt N et al., editors. Fórum 
de Estudos Olímpicos 2017: Estudos e Pesquisas. Rio de Janeiro: Universidade Santa 
Ursula; 2017, 2017. p. 42

[38] Graham BA. eSports to be a medal event at 2022 Asian Games [Internet]; 2017. Available 
from: https://www.theguardian.com/sport/2017/apr/18/esports-to-be-medal-sport-at-
2022-asian-games. [Accessed: 2018-05-25]

[39] Buijsman M. Console Esports Viewership Is on the Rise, Driven by Call of Duty and 
FIFA [Internet]; 2018. Available from: https://newzoo.com/insights/articles/console-
esports-viewership-is-on-the-rise/. [Accessed: 2018-05-04]

[40] EGBA. European Gaming and Betting Association. Sports betting: commercial and 
integrity issues [Internet]; 2018. Available from: http://www.egba.eu/media/Sports-
Betting-Report-FINAL.pdf. [Accessed: 2018-04-02]

[41] Mataruna-Dos-Santos LJ, Pena BG. Mega Events Footprints. Rio de Janeiro: Engenho; 
2017

[42] Kahle LR, Close AG. Consumer Behaviour Knowledge for Effective Sports and Event 
Marketing. London: Routledge; 2011

[43] Funk DC. Consumer Behaviour in Sport and Events. Burlington: Elsevier; 2008

[44] Nagle TT, Müller G. The Strategy and Tactics of Pricing: A Guide to Growing more 
Profitably. 6th ed. Oxon: Routledge; 2018

[45] Ouliaris S. What are economic models? Finance & Development. 2011, June;48(2)

Cryptocurrencies in the Ludic Economies: The Case of Contemporary Game Cultures
http://dx.doi.org/10.5772/intechopen.80950

71



[16] McGinn D, Birch D, Akroyd D, Molina-Solana M, Guo Y, Knottenbelt WJ. Visualizing dynamic 
Bitcoin transaction patterns. Big Data. 2016 Jun;4(2):109-119. DOI: 10.1089/big.2015.0056

[17] Crypto Briefing. The Gamification Of Money: Crypto's Millennial Appeal | Crypto 
Briefing [Internet]. Available from: https://cryptobriefing.com/gamification-of-money-
cryptos-millennial-appeal/ [Accessed: 2018-04-22]

[18] Giddings S. and Harvey, A. Ludic Economics 101: Introduction to Special Issue Ludic 
Economies. Games and Culture; 2018

[19] Maia DAS. Is Freemium a Good Revenue Model for Mobas? Analysis of Success Factors 
[Thesis]. Lisbon: ISCTE Business School; 2015

[20] Black J, Hashimzade N, Myles G. A Dictionary of Economics. 3rd ed. Oxford: Oxford 
University Press; 2009

[21] Curtis EC, Nelson S, Engel F. Literature Review in Capitalization. Boston: Grantmarkers 
in the Arts; 2010

[22] Murphy T. The First Level of Super Mario Bros. is Easy with Lexicographic Orderings 
and Time Travel...after that it gets a little tricky [Internet]; 2015. Available from: https://
www.cs.cmu.edu/~tom7/mario/mario.pdf. [Accessed: 2018-07-12]

[23] Hamari J, Keronen L. Why do people play games? A meta-analysis. International Journal 
of Information Management. 2017;37(3):125-141

[24] Hamari J. Why do people buy virtual goods? Attitude toward virtual good purchases 
versus game enjoyment. International Journal of Information Management. 2015; 
35(3):299-308

[25] Fandom. Money cheats [Internet]; 2018. Available from: http://sims.wikia.com/wiki/
Money_cheats. [Accessed: 2018-06-10]

[26] EASPORTS. FIFA Mobile [Internet]; 2018. Available from: https://www.easports.com/
uk/fifa/fifa-mobile. [Accessed: 2018-06-05]

[27] Flanagan M, Nissanbaum H. Values at play in digital games. MIT Press; 2014

[28] Hartmann T. Best Gaming Cryptocurrencies. Available from: https://captainaltcoin.com/
best-gaming-cryptocurrencies. [Accessed: 2018-02-27]

[29] Salman A, Razzaq MGA. Bitcoin and the world of digital currencies. In: Gokten S, edi-
tor. Financial Management from an Emerging Market Perspective. Chapter 15. London: 
IntechOpen; 2018. DOI: 10.5772/intechopen.71294

[30] Coinmarketcap. Global chart [Internet]; 2018. Available from: https://coinmarketcap.com/ 
charts/. [Accessed: 2018-03-27]

[31] Alexander R. HunterCoin: The Massive Multiplayer Online Cryptocoin Game (MMOCG) 
[Internet]; 2014. Available from: https://bitcoinmagazine.com/articles/huntercoin-the-
massive-multiplayer-online-cryptocoin-game-mmocg-1409336751/ [Accessed: 2018-06-19]

Blockchain and Cryptocurrencies70

[32] Huffman, Z. Top 5 Video Game Cryptocurrency Projects [Internet]; 2018. Available from: 
https://nulltx.com/top-5-video-game-cryptocurrency-projects [Accessed: 2018-03-27]

[33] Stanley A. Blockchain Game Momentum Builds with EON Foundation $5M Seed Round 
[Internet]; 2018. Available from: https://www.forbes.com/sites/astanley/2018/06/07/block-
chain-game-momentum-builds-with-eon-foundation-5m-seed-round/#2276337934b0 
[Accessed: 2018-06-07]

[34] Kariuki D. Top Game-based Cryptocurrencies and Tokens [Internet]; 2018. Available from: 
https://www.cryptomorrow.com/2018/01/08/game-based-cryptocurrencies. [Accessed:  
2018-02-17]

[35] Wanick V, Mataruna-Dos-Santos LJ, Guimarães-Mataruna AF. The role of video-games 
in mega-events: footprints connections. In: Mataruna-Dos-Santos LJ, Pena BG, editors. 
Mega Events Footprints: Past, Present and Future. Available from: https://matarunado-
torg.files.wordpress.com/2017/09/2017_e-book_footprints_ book_download.pdf. Rio de 
Janeiro: Engenho; 2017, 2017. pp. 301-319. ISBN: 978-85-69153-02-3 [Accessed: 2018-04-23]

[36] Filchenko, M. A Comparison between Esports and Traditional Sports ART 108: Intro-
duction to Games Studies; 2018

[37] Guimarães-Mataruna AF, Wanick V, Range D. Mataruna-dos-Santos, L.J. Rio de Janeiro 
e-games showcase 2016: Where are the olympic values? In: Todt N et al., editors. Fórum 
de Estudos Olímpicos 2017: Estudos e Pesquisas. Rio de Janeiro: Universidade Santa 
Ursula; 2017, 2017. p. 42

[38] Graham BA. eSports to be a medal event at 2022 Asian Games [Internet]; 2017. Available 
from: https://www.theguardian.com/sport/2017/apr/18/esports-to-be-medal-sport-at-
2022-asian-games. [Accessed: 2018-05-25]

[39] Buijsman M. Console Esports Viewership Is on the Rise, Driven by Call of Duty and 
FIFA [Internet]; 2018. Available from: https://newzoo.com/insights/articles/console-
esports-viewership-is-on-the-rise/. [Accessed: 2018-05-04]

[40] EGBA. European Gaming and Betting Association. Sports betting: commercial and 
integrity issues [Internet]; 2018. Available from: http://www.egba.eu/media/Sports-
Betting-Report-FINAL.pdf. [Accessed: 2018-04-02]

[41] Mataruna-Dos-Santos LJ, Pena BG. Mega Events Footprints. Rio de Janeiro: Engenho; 
2017

[42] Kahle LR, Close AG. Consumer Behaviour Knowledge for Effective Sports and Event 
Marketing. London: Routledge; 2011

[43] Funk DC. Consumer Behaviour in Sport and Events. Burlington: Elsevier; 2008

[44] Nagle TT, Müller G. The Strategy and Tactics of Pricing: A Guide to Growing more 
Profitably. 6th ed. Oxon: Routledge; 2018

[45] Ouliaris S. What are economic models? Finance & Development. 2011, June;48(2)

Cryptocurrencies in the Ludic Economies: The Case of Contemporary Game Cultures
http://dx.doi.org/10.5772/intechopen.80950

71



[46] Järvinen A. Understanding video games as emotional experiences. In: Perron B, Wolf 
MJ, editors. The Video Game Theory Reader 2. Oxon: Routledge; 2009. pp. 85-108

[47] Buckley KE, Anderson CA. A Theoretical Model of the Effects and Consequences of 
Playing Video Games. In: Vorderer P, Bryant J, editors. Playing Video Games: Motives, 
Responses, and Consequences. Mahwah, NJ: LEA; 2006. pp. 363-378

[48] Perron B, Wolf MJ. The Video Game Theory Reader 2. Oxon: Routledge; 2009

[49] Wann DL, Schrader MP. Team identification and the enjoyment of watching a sporting 
event. Perceptual and Motor Skills. 1997;84(3):954-954

[50] Microsoft. Mixer: the next generation of live game streaming [Internet]; 2018. Available 
from: https://www.xbox.com/en-US/mixer. [Accessed: 2018-05-07]

[51] Lokhman N, Karashchuk O, Kornilova O. Analysis of eSports as a commercial activity. 
Business Perspectives, Problems and Perspective Management. 2018;16(1):207-213

[52] Caru. Pokemon Go [Internet]; 2018. Available from: https://www.pokemongo.com. 
[Accessed: 2018-05-25]

[53] Pardes A. IKEA's New App Flaunts What you'll Love Most about AR [Internet]; 2017. 
Available from: https://www.wired.com/story/ikea-place-ar-kit-augmented-reality. 
[Accessed: 2018-05-11]

[54] Rockstar Games. Thriving Economy & Commerce [Internet] 2018. Available from: 
https://www.rockstargames.com/V/lsbc/thriving-economy. [Accessed: 2018-06-18]

[55] Griffiths MD. Is the buying of loot boxes in video games a form of gambling or gaming? 
Gaming Law Review. 2018;22(1):52-54

[56] IGN. Stock Market. Available from: https://www.ign.com/wikis/gta-5/Stock_Market 
[Internet]; 2018. [Accessed: 2018-07-03]

[57] Bányai F, Griffiths MD, Király O, Demetrovics Z. The Psychology of Esports: A Systematic 
Literature Review. 2018:1-15

Blockchain and Cryptocurrencies72

Section 4

Cryptocurrency Exchanges



[46] Järvinen A. Understanding video games as emotional experiences. In: Perron B, Wolf 
MJ, editors. The Video Game Theory Reader 2. Oxon: Routledge; 2009. pp. 85-108

[47] Buckley KE, Anderson CA. A Theoretical Model of the Effects and Consequences of 
Playing Video Games. In: Vorderer P, Bryant J, editors. Playing Video Games: Motives, 
Responses, and Consequences. Mahwah, NJ: LEA; 2006. pp. 363-378

[48] Perron B, Wolf MJ. The Video Game Theory Reader 2. Oxon: Routledge; 2009

[49] Wann DL, Schrader MP. Team identification and the enjoyment of watching a sporting 
event. Perceptual and Motor Skills. 1997;84(3):954-954

[50] Microsoft. Mixer: the next generation of live game streaming [Internet]; 2018. Available 
from: https://www.xbox.com/en-US/mixer. [Accessed: 2018-05-07]

[51] Lokhman N, Karashchuk O, Kornilova O. Analysis of eSports as a commercial activity. 
Business Perspectives, Problems and Perspective Management. 2018;16(1):207-213

[52] Caru. Pokemon Go [Internet]; 2018. Available from: https://www.pokemongo.com. 
[Accessed: 2018-05-25]

[53] Pardes A. IKEA's New App Flaunts What you'll Love Most about AR [Internet]; 2017. 
Available from: https://www.wired.com/story/ikea-place-ar-kit-augmented-reality. 
[Accessed: 2018-05-11]

[54] Rockstar Games. Thriving Economy & Commerce [Internet] 2018. Available from: 
https://www.rockstargames.com/V/lsbc/thriving-economy. [Accessed: 2018-06-18]

[55] Griffiths MD. Is the buying of loot boxes in video games a form of gambling or gaming? 
Gaming Law Review. 2018;22(1):52-54

[56] IGN. Stock Market. Available from: https://www.ign.com/wikis/gta-5/Stock_Market 
[Internet]; 2018. [Accessed: 2018-07-03]

[57] Bányai F, Griffiths MD, Király O, Demetrovics Z. The Psychology of Esports: A Systematic 
Literature Review. 2018:1-15

Blockchain and Cryptocurrencies72

Section 4

Cryptocurrency Exchanges



Chapter 5

On the Origin of the Value of Cryptocurrencies

Er'el Granot

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/intechopen.79451

Provisional chapter

DOI: 10.5772/intechopen.79451

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons  
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,  
distribution, and reproduction in any medium, provided the original work is properly cited. 

On the Origin of the Value of Cryptocurrencies

Er'el Granot

Additional information is available at the end of the chapter

Abstract

Bitcoin and other cryptocurrencies received a lot of criticism during the last 9 years. It is 
not surprising that this criticism came from organizations that are threatened by the crypto 
revolution (banks, government, central banks, finance companies, etc.). Nevertheless, it is 
very surprising to hear criticism from economics schools, which oppose central banking 
and advocate free choice in currencies (such as the Austrian school of economics). Unlike 
the ordinary criticism (that Bitcoin is a scam, a bubble, etc.), which can easily be refuted, 
the criticism of part of the Austrian school economists is based on interesting arguments, 
which requires a different level of explanation. For example, it was claimed that Bitcoin 
should be worthless; otherwise, it contradicts Mises’ regression theorem. The object of 
the chapter is twofold: first to explain why the criticism is unfounded and second to 
analyze the origin of the value of Bitcoin and other cryptocoins from the perspective of 
the Austrian school of economics. In particular, it is explained that Bitcoin does not con-
tradict the regression theorem for two reasons. First, the initial value estimation can be 
a random event, and second, the Bitcoin network (even now) has a nonmonetary value.

Keywords: cryptocurrencies, Bitcoin, blockchain, regression theorem, Mises,  
Austrian school of economics, the value of money

1. Introduction

Bitcoin is based on three technologies: the Internet, encryption methods, and the new block-
chain technology. Unlike these technologies, the Bitcoin revolution was both a technological 
revolution and a monetary one. It completely changed the monetary world, and it seems that 
its invention opened a Pandora box, whose effect cannot be underestimated or predicted. 
Since its inception in 2009, the Bitcoin project had many opponents, and like any successful 
project, their number increases gradually.
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Abstract

Bitcoin and other cryptocurrencies received a lot of criticism during the last 9 years. It is 
not surprising that this criticism came from organizations that are threatened by the crypto 
revolution (banks, government, central banks, finance companies, etc.). Nevertheless, it is 
very surprising to hear criticism from economics schools, which oppose central banking 
and advocate free choice in currencies (such as the Austrian school of economics). Unlike 
the ordinary criticism (that Bitcoin is a scam, a bubble, etc.), which can easily be refuted, 
the criticism of part of the Austrian school economists is based on interesting arguments, 
which requires a different level of explanation. For example, it was claimed that Bitcoin 
should be worthless; otherwise, it contradicts Mises’ regression theorem. The object of 
the chapter is twofold: first to explain why the criticism is unfounded and second to 
analyze the origin of the value of Bitcoin and other cryptocoins from the perspective of 
the Austrian school of economics. In particular, it is explained that Bitcoin does not con-
tradict the regression theorem for two reasons. First, the initial value estimation can be 
a random event, and second, the Bitcoin network (even now) has a nonmonetary value.

Keywords: cryptocurrencies, Bitcoin, blockchain, regression theorem, Mises,  
Austrian school of economics, the value of money

1. Introduction

Bitcoin is based on three technologies: the Internet, encryption methods, and the new block-
chain technology. Unlike these technologies, the Bitcoin revolution was both a technological 
revolution and a monetary one. It completely changed the monetary world, and it seems that 
its invention opened a Pandora box, whose effect cannot be underestimated or predicted. 
Since its inception in 2009, the Bitcoin project had many opponents, and like any successful 
project, their number increases gradually.
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It is not very surprising to hear criticism from the industries and organization, which feel 
intimidated by the new invention. One would expect to find criticism from leaders in the 
banking industries, the insurance, and investment industries and, of course, from politicians. 
It is not even surprising to find criticism in the academic world, since, after all, one of the main 
tasks of the academic world is to instill past knowledge into the future generation and to be 
skeptical of new ideas.

On the other hand, since Bitcoin is a decentralized technology, it was warmly adopted by 
anarchist organizations worldwide [1–3], but for similar reasons, it was attacked by many oth-
ers [4–9]. Some attacked the Bitcoin from the fear of shaking the current centers of powers, but 
most attacked it out of ignorance. Strangely enough, even in the libertarian community, which 
in general embraced the new currency, there are some that used allegedly Austrian economics 
arguments to debunk the foundation of the Bitcoin economy [10–14].

In general, we encounter two strategies to attack Bitcoin: (1) presenting multiple minor or 
even clearly erroneous arguments. Consequently, the arguments keep reappearing, despite 
the fact that they are constantly refuted. And (2) using fundamental economic laws to alleg-
edly demonstrate that Bitcoin does not possess the essential properties of money.

The object of the chapter is twofold: (1) to present and refute all the main arguments in a 
single chapter and (2) to utilize these arguments to reinvestigate the origin of the source of 
money in general and cryptocurrency in particular.

So, let us begin with the simple arguments:

2. Is Bitcoin a Ponzi scheme?

The most common criticism against Bitcoin is that Bitcoin is actually a Ponzi scheme [7, 10]. 
Clearly, there is no resemblance between the two. A Ponzi scheme is a fraudulent investment 
operation. The investors are made to believe that they gain from the investment operation, 
while in fact, the money comes from new investment, that is, a Ponzi scheme is a pyramid fraud.

While some cryptocurrencies or tokens do seem to be a Ponzi scheme, Bitcoin is definitely 
not. Everything about Bitcoin: its algorithm, its network, and its development projects are 
completely transparent. The network, the mining process, and the entire project are all decen-
tralized. There are no managers, no organizers, and no control. Therefore, there could be no 
fraud.

Bitcoin does not even have a pyramid structure. An investor in Bitcoin can make a profit by 
selling it at a higher price, just like in any other trade. Unlike pyramid structures, the owner of 
Bitcoins does not have to convince multiple people to invest in order to make a profit.

It is true that in both cases, the first investors gain more than the last ones, and that their profit 
rises with the number of traders. However, by the law of demand, it is clear that the price rises 
with the increase in demand, that is, the price increases with the number of buyers. This is 
valid for any commodity, and Bitcoin is no exception. This is definitely not a pyramid struc-
ture’s fingerprint. Moreover, the whole network structure is different. A pyramid is a central-
ized structure, where there is a clear asymmetry between investors and all profits eventually 
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dissipate toward the founders of the pyramid (this is a “top-down” business model). Bitcoin 
is a decentralized network, where all the Bitcoins’ owners have the same status. Moreover, the 
founders of a crypto network may not even own a share in this network, or they can sell their 
share, if they have one (like Charlie Lee, the founder of the Litecoin network, who recently 
sold all his Litecoins).

3. Bitcoin is a bubble

Another common criticism is that Bitcoin and the other cryptocurrencies are a bubble [4, 6, 8].  
This claim is not a very informative one. What does it mean? Does it mean that the Bitcoin 
price is too high? In a free market, the price is always right. If there is something “wrong” with 
the price, then it means that the market is not really free. When there is a housing bubble, it 
does not mean that there is something wrong with the houses, or that the sellers are greedier 
than they usually are, but it does mean that the government manipulates the interest rate and 
subsidizes bad mortgages, etc.

Therefore, any “bubble” claim is actually not a criticism against Bitcoin, but a claim against 
something external to its network—probably against governments. If everyone buys crypto-
currencies, it is probably because the public has no other investment channels. The banking 
interest is practically zero; the stock market is too high after 10 consecutive years of rising 
prices; and the housing market is recovering from the latest collapse. The fact that Bitcoin is 
in a state of a bubble, whatever that means, cannot be used as evidence to the argument that 
Bitcoin is worthless.

As Ludwig Wittgenstein wrote, “For whenever we test anything, we are already presuppos-
ing something that is not tested.” Similarly, when one believes the price of Bitcoin is too high, 
he presupposes that Bitcoin has some value.

4. Bitcoin yields no return

Another repeating argument is that Bitcoin is not a real asset in the sense that it does not yield 
any return. Unlike stocks or real estates, which yield dividends and rents, Bitcoin does not 
“yield” anything. People purchase Bitcoin only to sell it later.

But this is a strange argument, since, after all, money never yields return. A one-dollar note 
does not yield a return. It will be worth 1$ forever. Nevertheless, people “purchase” dollars 
only to “sell” them later for goods. This is exactly the function of money and the same applies 
to Bitcoin.

5. The Bitcoin’s volatility

One very common attack on Bitcoin is that it must be useless as money (or currency) since it 
has very high volatility [12, 13].
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Clearly, if an asset’s value is very volatile, then it is less likely to be adopted as a unit of account, 
which is one of the properties of money. However, it should not considerably affect its pros-
pects to be used as a medium of exchange. Even today, most Bitcoin transactions are quantified 
in US dollars, that is, in these transactions, Bitcoin is used as a medium of exchange, while the 
US dollar is used as a unit of account. However, it should be stressed that in these transactions, 
the dollar takes no role. Bitcoin is currently exploring a new territory, in which it is used as a 
medium of exchange, but yet to be used as a unit of account (on this discrepancy see Ref. [15]).

Moreover, the usage of the volatility criterion is useful only in close-to-equilibrium’s markets. In 
the case of Bitcoin, the price increases exponentially, which is a clear sign of a nonequilibrium 
scenario. Exponential rise is an indication of a constant amplification process, which cannot 
occur in the vicinity of equilibria. In this case, it is clear that the volatility will increase exponen-
tially as well. Therefore, there could be two options: (A) the approximately constant amplifica-
tion process is close to its end, in which case the market will converge to a semiequilibrium state, 
and the volatility will decrease dramatically. (B) The constant amplification process is going to 
last for some time, in which case the value of Bitcoin will continue to rise dramatically.

Therefore, in both cases, the attractiveness of Bitcoin will increase, and in any case, the high 
volatility in an exponentially growing process cannot be used as an argument for the claim 
that Bitcoin is worthless. It is only a sign that the crypto market is in its infancy stages.

In an exponentially growing economy, the volatility should be evaluated in logarithmic scale, 
and in this scale, the Bitcoins’ volatility actually declines.

6. The hoarding dilemma

Another important claim is that Bitcoin is worthless as a medium of exchange because most 
people, who purchased it, hoard the coins [12, 13]. Since most people regard Bitcoin as a store 
of value and “Hodl” (the crypto nickname for hold) the coins, how can it be used as a medium 
of exchange? This claim is often heard even in the crypto community, where the holders are 
encouraged to exchange their coins with goods, that is, to sell and buy the coins repeatedly 
(e.g., Ivan Liljeqvist and Rick Falkvinge). However, the two properties of money are tightly 
linked. A good cannot be a store of value unless it is a medium of exchange and vice versa. 
How can an object be valuable, without the option of exchanging it for something else? How 
can something be a medium of exchange, unless it is valuable?

Moreover, hoarding takes place only when people expect that the coins’ price will rise in 
the future. In this case, fewer coins are used in circulation and, as a consequence, their price 
increases. This is the mechanism that persuades the hoarders to part with their coins.

7. A deflationary economy

The hoarding dilemma is a very important point because it is related to another criticism: how can 
Bitcoin be used as a medium of exchange while being a deflationary currency? In a deflationary 
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monetary economy, the argument continues, prices decrease perpetually, and therefore people 
have no incentive to buy anything, for they know that they will probably get it for less money in 
the future. In such an economy, consumption decreases, and the economy stagnates.

There are several problems with this argument. First, there is a problem of definition. Bitcoin 
is an inflationary currency, not a deflationary one since the number of coins increases gradu-
ally. It is true, however, that its rate decreases, and eventually the total number of coins is lim-
ited (around 21 million). Consequently, in a progressing economy, which is based on Bitcoin, 
eventually, the Bitcoin inflation will be lower than the economy’s growth rate. In such an 
economy, the products’ prices will eventually decrease. This state is wrongly termed “defla-
tionary” [16, 17]. However, and this brings us to the second misconception, there is nothing 
wrong with rising prices. In fact, the economic sectors, which experience decreasing prices, 
are the sectors with the highest growth rate. The computer industry belongs to this category. 
Computer prices perpetually decline for decades, while the industry is growing. Not only that 
people did not stop from buying computers, but computers’ sales are gradually increasing.

People have needs, and as economists explain, they have a time preference, that is, they do 
not like to postpone gratifications [16–18]. If they need a computer, they will eventually buy 
it, and decreasing prices is a good incentive to make the purchase. Eventually, they will buy 
the computer.

The third misconception is that saving is worse than spending and therefore people should 
be encouraged to spend their money. In fact, unlike the Keynesian thinking, over consump-
tion is the enemy of economic growth. Clearly, people have to buy to encourage production; 
however, the economy cannot grow unless there is enough savings and investments. That is, 
as was explained by Hayek (in “the paradox of savings” [19]), when people save their money, 
they only postpone their consumption; they do not stop consumption altogether. Saving is 
a crucial ingredient in any economic growth, and therefore, there is nothing harmful in an 
economy with rising prices. In fact, at the end of the nineteenth century, when the American 
economy was based on the gold standard, the US experienced one of its best economic eras 
during a deflationary period [20, 21].

Evidence shows that any economy will gain from a “deflationary” currency, such as Bitcoin 
(or even gold, for that matter). However, if, in the future, it will be clear that there are some 
benefits to inflationary currency, then there are many other coins, in which inflation is part of 
their algorithm, for which case there is no upper limit to the number of coins. Let the market 
decide on the best inflationary/deflationary algorithm.

8. Bitcoin and the government

There is a claim that governments may create a competitive coin to Bitcoin, and simultane-
ously, the governments can outlaw Bitcoin. Indeed, the government can create a token of its 
own, and it seems that some governments seriously think about such an enterprise [22–24]. 
However, it is not clear what would be their motives. If these governments intend to create 
simply a true decentralized competitor to Bitcoin, then they would face two problems: (1) a 
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government would never be able to compete against the decentralization level of Bitcoin and 
(2) with a decentralized coin, the government would lose all its benefits of controlling the 
national currency, that is, by replacing fiat currency with cryptocurrency, the government 
literally kills the goose that lays golden eggs.

If the government plans on creating a centralized coin (i.e., government-controlled currency), 
then it could not rely on the good reputation of decentralized coins. In this case, the govern-
ment would encounter a great difficulty to sell the coin to the Bitcoin community (see what 
happens with the new Venezuela’s Petro).

Governments can confront the problem differently, and it can try to ban Bitcoin. This is 
evidently possible de jure but not de facto. The more the government manipulates the cur-
rency, the more the people need cryptocurrencies (see, e.g., the case of Zimbabwe, India, and 
Venezuela).

9. Technology-based money

There is a good question regarding Bitcoin’s longevity. Bitcoin, the claim argues, is a techno-
logical invention. In principle, there is no reason that it would not be defeated by competing 
technologies. Unlike gold, which would exist forever, Bitcoin is a technology that changes in 
time. This is an interesting argument; however, in fact, this argument only emphasizes the 
similarities between gold and Bitcoin. Gold is here to stay, but so does Bitcoin. Actually, due 
to its decentralization, it would be extremely difficult to eliminate the entire Bitcoin block-
chain. To achieve that, every copy of the blockchain should be erased. The chances of that 
are extremely low. Clearly, the value of the blockchain can decline substantially, but this 
is equivalent to a decline in the price of gold due to a lack of (technological or financial) 
interest. Therefore, gold is not better money than Bitcoin due to the fact that “while Bitcoin 
can be overthrown by competitive technologies, gold will exist forever.” In fact, they both 
will probably survive for a very long time, and both may lose their value due to competitive 
technologies, because, in its essence, gold is also a monetary technology.

Having said that, it must be emphasized that a replacement of a monetary technology is a 
very challenging task. Financial markets are very conservative.

Gold has no clear chemical advantage over (for example) platinum, palladium, or iridium, 
and the main reason that gold is preferred over these precious metals is its early adoption as a 
medium of exchange (possibly due to its unique yellowish color). It may be instructive to note 
that there have been several attempts in the history to replace gold with other metals (iron in 
Sparta, copper in Rome, and even silver in the US); however, these attempts did not affect the 
gold’s hegemony worldwide.

The same thing applies to Bitcoin. Bitcoin enjoys the network effect due to its early adoption. 
The gold’s unique color and its plasticity made it relatively resistant to counterfeiting. However, 
gold counterfeiting is still possible (e.g., by covering tungsten with a layer of gold, because 
tungsten and gold have almost the same density), while Bitcoin cannot be counterfeited.
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10. Genuine scarcity

This brings us to a well-known argument, that says that Bitcoin, like any other digital asset, 
is not scarce, and therefore can be repeatedly reproduced. The knowledgeable Bitcoin’s 
opponent, which uses this argument, does not mean that the number of Bitcoins can be 
increased ad infinitum. He means that the algorithm can be copied and an infinite amount 
of rival crypto networks can be created. In fact, during the writing of these lines, there 
are literally thousands of cryptocurrencies networks: Bitcoins, Ethereum, Ripple, Bitcoin 
Cash, Cardano, Litecoin, Stellar, NEO, EOS, and IOTA to mention only the first 10 within 
the highest market cap list. Moreover, each one of these coins can be forked to other coins. 
The original Bitcoin network was forked many times to Bitcoin cash, Bitcoin gold, Bitcoin 
diamond, Bitcoin segwit2x, etc.

The argument is, therefore, that digital assets, like cryptocurrencies, can be even worse than 
fiat currencies, for while fiat currencies’ inflation is regulated by central banks, and the num-
ber of cryptocurrencies can be inflated uncontrollably. However, Bitcoin is not only an algo-
rithm. Indeed, the cost of copying the algorithm is negligible. But Bitcoin is also a very secure 
network. Every new Bitcoin-clone does not benefit from the same level of security. The more 
computational power is invested in the network; the more secure the network is, and the more 
people would find it safe to invest their money in it.

Bitcoin may lose its hegemony in the crypto sphere; however, as was explained above, it 
would be very difficult for new networks to pose a real threat to Bitcoin due to its proven high 
security and reliability.

11. Bitcoin transactions are too slow and too expensive

Recently, the Bitcoin adversaries took advantage of the heavy load on the Bitcoin network, 
which caused slow and high fee transactions, to claim that the Bitcoin does not deliver 
its promises—Bitcoin transactions are too slow and too expensive. Soon, they predict, the 
Bitcoin network will be so cumbersome, that transactions will become unfeasible, and the 
Bitcoin project will be abandoned. This is indeed a problem. But this is a technological 
problem and not a fundamental one. It may explain why the Bitcoin market dominance 
declines, but it can never be used to explain why Bitcoin should be worthless. Clearly, the 
Bitcoin developers are aware of these problems and work constantly to mitigate the harm-
ful effects of the network load.

Several technological improvements have been suggested and implemented (SegWit, lighting 
network, atomic swap, and even raising block size in a forked versions of Bitcoin).

Moreover, there are countless other currencies, whose transactions are much quicker and 
cheaper, and yet their value is considerably lower than the value of the Bitcoin network. 
Despite the fact that the technology is yet in its infancy stages, and there are still numerous 
technological challenges, the value of Bitcoin keeps on growing.
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Therefore, these facts should be an argument for Bitcoin and not against it, because these 
problems show that the need for reliable decentralized currency in the modern markets is so 
high, that people keep purchasing it despite the high transaction costs (and despite the fact 
that there are low cost but less proven alternatives).

12. Currencies backed by nothing

A very popular argument against cryptocurrencies is that they are backed by nothing: “They 
are neither backed by gold nor are they backed by governments.”

Clearly, these are two different arguments. President Nixon, in 1971, was responsible to com-
plete the monetary experiment that began at 1944 with the Bretton Woods system. Since then, 
there is not a single fiat currency in the entire globe, which is backed by gold or by any other 
commodity. Hence, a commodity backup is not a crucial ingredient in the making of money. 
As for the second argument, what does it mean that the currency is backed by the government?

Clearly, if the government backs its currency by forbidding the usage of other currencies (in its 
geographical territory), then it enforces a certain minimum value for the currency. However, 
not all governments can or do that. In most countries, the population can make economic 
transactions with many currencies. Most governments back their currencies by enforcing tax 
payment with them. Similarly, the governments pay their employees with the national cur-
rency. However, these conducts are equivalent to the presence of a rich man in a market, who 
declares that any economic transaction with him can take place only with a certain currency. 
As richer this man is, the higher will be the value of this currency. Clearly, a government is 
equivalent to a very rich man, but the differences are quantitative rather than qualitative ones.

One of the most instructive examples in this regard is the Swiss dinars in northern Iraq dur-
ing the gulf war [25]. This is a very interesting example, which vividly illustrates the fact that 
paper money can be used as a medium of exchange, despite the fact that it is backed neither 
by any commodity nor by any government.

13. Dependence on the current monetary system

An argument against Bitcoin, which was very common in its early years, is that Bitcoin is not 
a real medium of exchange because most traders, which accept Bitcoin, convert them to fiat 
currency almost immediately after the transaction.

Nowadays, this argument is heard less since many sellers prefer Bitcoin over fiat money. They 
prefer spending their fiat money and receive and keep their cryptos. Moreover, nowadays 
many employees are paid in cryptocurrency.

However, it is important to stress that whether the users of Bitcoin prefer to make an addi-
tional transaction after selling a product, that is, to convert the crypto to fiat, is irrelevant to 
the validity of Bitcoin as a medium of exchange. First, there is no praxeological difference 
between the exchange of Bitcoin with fiat and the exchange of Bitcoin with other goods. If a 
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seller prefers to convert Bitcoin into fiat currencies, it only means that he had decided to use 
Bitcoin as a medium of exchange to purchase the fiat currencies. Moreover, one should not 
ignore the fact that the main reason that sellers prefer to convert their cryptos back into fiat is 
due to government regulations (mainly taxation) and has nothing to do with the fundamental 
monetary properties of Bitcoin.

14. Bitcoin and economic calculations

Some Austrian economists used the volatility problem and the last argument to claim that 
Bitcoin cannot be used for economic calculations. Since economic calculations are essential 
to any modern economy [16], it is futile, according to them, to replace the current fiat cur-
rency with Bitcoin. However, economic calculations can be made with any commodity. When 
a businessman has four bottles of wines, and he needs to choose between two production 
alternatives: one alternative that will eventually yield three additional bottles and a second 
one that will eventually yield five bottles, he will choose the latter. The same thing applies to 
Bitcoin. Crypto traders already practice this kind of economic calculations using Bitcoin.

However, volatility is indeed a problem (mainly in intra-temporal calculations, i.e., interest 
rates), which prevents wide adoption. Nevertheless, as was explained above, the volatility grad-
ually declines, and it is one of the infancy problems of Bitcoin, and it is not a fundamental one.

15. Bitcoin and the division of labor

Division of labor cannot exist in a nonmonetary economy. The presence of money drives 
people to specialize and increases their productivity beyond their personal needs. They can 
trade the surplus of their production in order to pursue higher gratifications (for the analysis 
of production in the presence of specialization, see Ref. [26]).

Therefore, any adoption of Bitcoin as a medium of exchange should be accompanied by an 
upgrade of the division of labor. Is there any evidence for this?

The problem is that it is almost impossible to attribute scientifically a specific improvement 
in the division of labor to a specific cause. However, it is clear that if a person prefers using 
Bitcoin than other currency, then he must have found it useful and more efficient for him. 
Therefore, this individual can spend the surplus time in further specialization.

Consequently, in a free market, any unregulated usage of Bitcoin (or anything else for that 
matter) is a circumstantial evidence for upgrading the division of labor.

16. Bitcoin and property rights

Property rights are subtle issues. There is a fundamental claim that intangible objects, like 
digital assets or ideas, cannot be owned. The claim is based on the presumption that property 
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tional transaction after selling a product, that is, to convert the crypto to fiat, is irrelevant to 
the validity of Bitcoin as a medium of exchange. First, there is no praxeological difference 
between the exchange of Bitcoin with fiat and the exchange of Bitcoin with other goods. If a 
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rights and private ownership are essential to manage scarce resources in the real world. Thus, 
according to this view, only scarce resources (like, land, houses, gold, etc.) can be owned, 
while resources that are not scarce (like, ideas, patents, text, digital pictures, etc.) and that can 
be easily reproduced cannot be owned [27]. Bitcoin is a chimera, in that regard, since it is both 
digital, that is, intangible, and scarce. In fact, the essence of the blockchain technology is the 
creation of scarce digital assets. That is, the blockchain creates artificial scarcity.

Therefore, despite the complex philosophical issue, I believe there is a consensus that Bitcoins 
can be owned, and property rights can and should be applied to it.

There is a claim, however, that Bitcoin advocates ignore traditional property rights, contracts, 
and traditional legal systems, which were developed and refined for millennia [12].

It is true that currently, it is easier to evade law enforcement using cryptocurrencies than 
using most bank transactions. The facts that there is nothing tangible in the Bitcoin network 
and that digital transactions can take place without the regulated banking system complicate 
law enforcement. However, on the one hand, it can be regarded as a technical difficulty, which 
may be solved using artificial intelligence technologies, and on the other hand, one may argue 
that these properties of the Bitcoin network only strengthen property rights, because they 
prevent government confiscation of private property (private money).

Not only aren’t crypto networks against contracts, but also smart contracts are an integral 
part of these networks. The most well-known is the Ethereum network, but there are many 
more cryptocurrencies with this property (like Neo, EOS, Cardano, etc.), and even the Bitcoin 
network can support smart contracts (Mastercoin, Rootstock, Particl, etc.).

Therefore, the blockchain technology eliminates the need for (external) law enforcement in 
some cases, because the contracts are enforced within the blockchain itself.

In general, cryptocurrencies strengthen private property and property rights. They do not 
weaken them.

17. Bitcoin and crime

Some politicians and economists believe that Bitcoin and other cryptocurrencies have no 
value to society since most of their users are outlaws and criminals [28].

For one thing, one has to make a distinction between the different cryptocurrencies. Most of 
the criminal activity was transferred from the Bitcoin network to the more private cryptos 
(such as Monero, Zcash, Verge, etc.) since transactions in the Bitcoin network can be traced.

Moreover, most of the illegal trade that takes place on the Internet belongs to the category 
of victimless crimes (like drugs, gambling, and tax evasion), whose prohibition is disputed.

In any case, the illegal activities that take place on the network only emphasize the fact that the 
crypto networks are valuable for at least some of the people, and in a market economy, when 
a commodity is valuable for some of the people, then it is valuable to the entire economy.
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18. Bitcoin and egalitarianism

There is a claim that a Bitcoin-based economy would increase wealth inequality. This argu-
ment is based on the fact that most of the Bitcoin wealth is concentrated in a minuscule amount 
of Bitcoin addresses [29]. But clearly, wallets and addresses are not persons. Almost every 
user holds several wallets, and a wallet can and does generate multiple addresses mainly for 
privacy reasons.

This argument suffers from an additional fallacy: the distribution of money in a population 
does not determine the distribution of wealth. Quite the contrary, the distribution of wealth 
determines the distribution of money. In a free economy, people are paid for creating wealth. 
Since Bitcoin economy has a higher resemblance to a free economy than our current fiat 
economy, it seems that in a Bitcoin-based economy, the money distribution will be fairer than 
the current one.

19. The value of Bitcoin

There is a claim that Bitcoin is worthless, because it answers no real need and solves no real 
problem. This claim can easily be refuted.

Bitcoin is a global, decentralized, highly liquid, and pseudo-anonymous asset. Therefore, in 
any transaction, which requires all these properties, the benefits of using Bitcoin over other 
currencies are clear. Moreover, that is exactly the reason that most people do not appreci-
ate these properties. First, most people are unaware of the damage caused by centralized 
monetary systems. Second, only rarely do they perform international financial transactions in 
large volumes. Third, most people are against anonymous transactions.

However, the benefits of Bitcoin are widely recognized in the following cases:

(1) Where the centralized monetary system completely collapses (e.g., Venezuela and 
Zimbabwe). (2) Where the government confiscates its own citizen’s assets (e.g., Cyprus and 
Saudi Arabia). (3) Among populations, which are excluded from the financial and banking 
systems (e.g., bankrupted citizens and minors). (4) Among outcasted populations (e.g., drug 
users and gamblers). (5) Among people who are keener on their privacy (e.g., tax evaders and 
porn users). (6) Among frequent travelers/flyers.

In general, it is clear that the Bitcoin technology has a clear value wherever censorship-resis-
tance is required. Money is one example, social media is another (e.g., Steem, LBRY, Memo).

As was mentioned above, in a market economy, when an asset is valuable to some people, 
then it is valuable to the entire economy. Consequently, people who do not belong to any of 
these populations can still regard Bitcoin as a safe haven for their money.

However, the fact that Bitcoin is valuable only increases the mystery as for the origin of its 
value. In the previous sections, we have presented the problems in arguments, which claim 
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that Bitcoin should be worthless. Before we present the last argument, which will lead us to 
the origin of the Bitcoin’s value, it is instructive to discuss incorrect explanations, from which 
we will learn what cannot explain the origin of the value of Bitcoin.

20. Backed by energy

It is repeatedly mentioned by crypto advocates that Bitcoin is backed by proof-of-work, or, 
that it is backed by energy or by the mining’s electricity.

In particular, such an explanation was used by John McAfee to justify his prediction of the 
Bitcoin price at the end of 2020 [30]. The argument goes like that: currently, it costs several 
million dollars to mine 1800 BTC (the current daily yield). Within few decades, the mining 
rate will decrease substantially, while there is no reason to assume that the cost will decline 
(more plausible that it will rise). Therefore, one may conclude that because Bitcoin’s mining 
cost will rise, its price must rise as well.

This is a very common error that is based on the classical economists’ theory of value—the 
labor theory of value. This theory, which was developed by Smith, Ricardo and their followers 
(including Marx), was based on the premises that the labor is the source of value. This theory 
helped them to explain the water-diamond paradox, namely, why the value of diamonds 
is higher than the value of water, while clearly water is much more useful than diamonds. 
The classical economists would reply that it costs more to mine and to shape diamonds than 
to pump water from a nearby well. The subjectivist schools of economics, in general, and 
the Austrian school, in particular, would strongly disagree. Bohm-Bawerk, the well-known 
economist, would argue that it may be very costly to prepare a mud pie, nevertheless, the 
mud pie is still worthless. The Austrian economists would argue that the classical economists 
made it all wrong. It is the price of the product that determines its cost and not the vice-versa. 
That is, if a producer evaluates that he can sell a product for 1000$, he will be willing to pay 
production costs, which are lower than 1000$. Clearly, the competition enforces the producer 
to lower the product’s price until it is close to the product’s cost. However, had he not known 
that he could sell the product at a price higher than the cost he would not have produced it.

The same thing applies to any product, and mining is not an exception. As long as the market 
price of gold is higher than the cost of mining, then mining will continue, otherwise, the 
miners would stop the mining process. That is, the market cost of gold (approximately 1200$/
ounce today) determines the maximum cost of mining. In the case of Bitcoin, the mining 
process cannot stop. In fact, since every 10 min a new block is added to the blockchain, then 
the algorithm keeps adjusting the mining difficulty to maintain a constant rate of block pro-
duction. Therefore, the algorithm makes sure that the mining cost would remain below the 
market price so that mining would never stop.

21. Too costly to mine

A similar reasoning appears in a different argument against Bitcoin: the Bitcoin mining costs 
are extremely high, and even now, its electricity consumption is equal to that of a small 
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country (like Ireland). Within several years, the costs would be gigantic, and it would be 
unprofitable to mine additional coins.

Again, this is a complete misunderstanding of the mining process. As was explained above, 
unlike gold mining, there is no given external cost for mining Bitcoin. The causality between 
cost and prices works in the opposite direction—Bitcoin prices determine the cost of mining. 
Therefore, at any given time, the users of the Bitcoin network are the ones who determine 
the amount of money they are willing to invest in the network security. That is, first, the 
mining cost cannot increase beyond the amount the users are willing to pay, and second, the 
electricity cost is not a wasted investment; it is a measure of the network security. The more 
people trust the Bitcoin network, the more they are willing to invest in it. Consequently, the 
Bitcoin price increases, and so does, as a byproduct, the mining cost, which measures the 
network computation power. That is, the more secure the network is, the more trustworthy it 
becomes in practice via the price mechanism. This is a positive feedback, which strengthens 
the network. However, there is a limit to the cost of security, which people are willing to pay 
in any financial transaction. This limit determines the mining cost.

It is interesting that a similar argument was put against the gold standard. Followers of the 
monetary school of economics argued that unlike fiat money, gold mining is a waste of useful 
resources, which can be directed to other useful industrial sectors. The answer of the Austrian 
school was that it is a small price to pay to prevent the government from inflating the amount 
of money [31]. The Austrian economists have a nice analogy: why so many resources are 
invested in steel locks? Wouldn’t it be smarter had we replaced them with paper locks and 
allocate the steel to better uses? This is clearly a rhetorical question. Security is a costly busi-
ness. We pay for security and safety.

This is an important point. In a stationary economy, or, in the Austrian school terminology, 
the Evenly Rotating Economy (ERE), the future is already known, and there are neither sur-
prises nor risks. Consequently, there is no need for money. In the ERE, money has no function. 
People need money only in states of uncertainty. Money helps relieve the sense of uncertainty. 
However, counterfeiting is a source of concern. Fiat money is susceptible to the whims of the 
government. Governments can (and do) inflate the money supply indefinitely.

The supply of gold, on the other hand, is regulated by the market, since gold counterfeiting is 
extremely difficult. Only when the market price exceeds the mining cost, new gold is gener-
ated by mining.

The same reasoning applies to Bitcoin. However, there are some very important differences: 
as was explained above, it is more difficult to counterfeit Bitcoin than gold, let alone fiat cur-
rency. Moreover, the ability to counterfeit fiat currency and gold is independent of their value. 
Therefore, as their value rises, additional counterfeiting attempts are made.

The opposite is true for Bitcoin. The difficulty to attack the Bitcoin network is proportional to 
the Hash power of the Bitcoin mining; however, the cost of this power is proportional to the 
price of Bitcoin (since most of the Bitcoins have already been mined). Therefore, unlike fiat 
money and unlike gold, as the price of Bitcoin rises, it becomes more difficult to attack the 
network (Bitcoin’s equivalent of counterfeiting).

To summarize this point, the high mining cost is not a waste—it is a security investment.
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22. Scarcity and value

Another misconception about the origin of the value of Bitcoin is that unlike fiat money, 
which is created “out of thin air,” the number of Bitcoins is fixed and cannot be changed, and 
this inherent scarcity is the source of its value.

First, as was explained above, Bitcoin is also inflationary. In fact, the important characteristic 
of the decentralized crypto coins is not that coins cannot be created “out of thin air,” but that 
their creation is fully determined by the well-known protocol and cannot be manipulated 
by a central entity (i.e., governments). Therefore, the users can take account of the inflation 
parameters into their future financial contracts. This property of cryptocurrencies is a clear 
advantage they have over fiat currencies. In fact, this is a major advantage even over com-
modities backed currencies, such as gold, since the future mining rate of gold is unknown, 
while cryptocurrencies are created in a predetermined manner.

Second, scarcity, by itself, cannot be the source of value. Using Bohm-Bawerk example, the 
fact that a certain mud pie cannot be reproduced is, in itself, an insufficient demand to make 
it valuable. Scarcity is a necessary but insufficient condition for value creation.

23. The regression theorem and the origin of value

It was Karl Helfferich who formulated in 1903 the vicious circle of money [32]. The marginal 
value theory of Menger, the forefather of the Austrians school, can explain why a handful 
of diamond worth considerably more than the buckets of water, despite the fact that water 
is clearly more essential to human existence than diamonds are [33]; however, it could not 
explain why a seemingly worthless object like pieces of papers can have a high value. In other 
words, it cannot explain why people would be willing to exchange them with commodities, 
which have a clear intrinsic value. It was clear that if people, for some reason, attribute value 
to money, then it would be a logical behavior for the individual to attribute value for money, 
even if he does not find it useful to himself. However, how did money gain its value in the first 
place, or, in others word, it is a vicious circle to say that people want money simply because 
people want money [32].

Mises, apparently, solved this conundrum. He said that people want money today because 
they anticipate that other people would want it tomorrow since they wanted it yesterday, 
that is, money has value today because it has value yesterday. By introducing time schedule 
into the description of the process, Mises circumvented the vicious circle. But he did it with a 
cost. This logic leads to the unavoidable conclusion that any money had, prior to its use as a 
medium of exchange, an intrinsic value [34].

Thus, there is an argument that Bitcoin cannot be money since it never had an intrinsic value, 
that is, while the US fiat dollar is valuable today since it was based on the original value of the 
gold dollar, which was based for millennia on the currency value of gold, which was based 
somewhere in the past on the commodity value of gold, they claim that Bitcoin does not have 
such a chain of events. One cannot find any intrinsic value in the Bitcoin genesis. While gold 
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has an extensive commodity use in its premonetary era, Bitcoin, according to them, had no 
nonmonetary history and therefore cannot evolve into money.

This claim has several flaws. First, they turn Mises’ argument on its head—Mises used his 
argument to explain how apparently worthless object can be used as a medium of exchange. 
Bitcoin is already a medium of exchange, which means that there are only two options, either 
Mises argument is erroneous or that they are missing something about Bitcoin. In fact, Mises 
was not entirely accurate and Bitcoin does have a nonmonetary value.

I would like to harness a physical analogy to explain this point—the laser.

When a laser is connected to a power supply, it emits coherent light almost instantaneously. 
Nowadays, lasers are very common and there is nothing special about this; however, a laser is 
not a light bulb, the origin of light in a laser can be regarded as a similar mystery. A laser consists 
of two basic elements: a light amplifier and a resonator, which is actually a feedback mechanism. 
Hence, a laser is a giant amplifying machine. Using the feedback, the laser keeps on amplifying 
the light. But wait! Where did the light originally come from? The laser has no element that 
generates the “original” light (i.e., the primordial photons), it only amplifies it. So where did the 
light originally come from? Well, actually, this is quite a mystery that nobody really knows. The 
source can be thermal noise, scattered light, or maybe the zero point energy. While academically 
it may be an interesting question, it is practically irrelevant to the laser operation. Moreover, it 
teaches us an important lesson—in the presence of a highly efficient amplifying process, the 
increase is exponential, and therefore the initial trigger is practically irrelevant. It doesn’t matter 
whether the process started from a single photon, ten photons or a hundred, the changes in the 
time till it reaches equilibrium (the time, in which it grows exponentially) is negligible.

The same goes for Bitcoin. It was proven to be a rapidly accelerating phenomenon. In fact, 
just like the laser intensity or any other phenomenon with an approximately constant rate 
increase, the value of Bitcoin grew exponentially: within about 4 years it increased by a factor 
of a million! The technology was proven so successful that the initial value, people attributed 
to Bitcoin, is unimportant.

The legendary pizza transaction, which allegedly determined its initial market value (in 
which a couple of pizzas were sold for 10,000 BTC), could be totally different. It could have 
been sold for 1000 or 100,000 BTCs, and the final outcome would be almost the same and it 
would be determined by the equilibrium value. In fact, the entire process can start from a 
whim of a handful of strange geeks (see, for example [35]). That is totally sufficient, exactly 
like the amplifying process in a laser, which can start, for all we know, from a single photon, 
which accidentally was present in the laser’s cavity.

In the previous paragraphs, it was explained why one does not have to prove that Bitcoin 
currently has an intrinsic use value in order to show that its exchange value, that is, its value 
as a medium of exchange, does not contradict Mises’ regression theorem; nevertheless, Bitcoin 
had and still has an intrinsic use value.

Clearly, even prior to the Pizza transaction, the initial miner group attributed value to Bitcoin 
since they spent their time and the energy consumption of their computers to generate these 
Bitcoins.
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place, or, in others word, it is a vicious circle to say that people want money simply because 
people want money [32].
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they anticipate that other people would want it tomorrow since they wanted it yesterday, 
that is, money has value today because it has value yesterday. By introducing time schedule 
into the description of the process, Mises circumvented the vicious circle. But he did it with a 
cost. This logic leads to the unavoidable conclusion that any money had, prior to its use as a 
medium of exchange, an intrinsic value [34].

Thus, there is an argument that Bitcoin cannot be money since it never had an intrinsic value, 
that is, while the US fiat dollar is valuable today since it was based on the original value of the 
gold dollar, which was based for millennia on the currency value of gold, which was based 
somewhere in the past on the commodity value of gold, they claim that Bitcoin does not have 
such a chain of events. One cannot find any intrinsic value in the Bitcoin genesis. While gold 
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of two basic elements: a light amplifier and a resonator, which is actually a feedback mechanism. 
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The same goes for Bitcoin. It was proven to be a rapidly accelerating phenomenon. In fact, 
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increase, the value of Bitcoin grew exponentially: within about 4 years it increased by a factor 
of a million! The technology was proven so successful that the initial value, people attributed 
to Bitcoin, is unimportant.

The legendary pizza transaction, which allegedly determined its initial market value (in 
which a couple of pizzas were sold for 10,000 BTC), could be totally different. It could have 
been sold for 1000 or 100,000 BTCs, and the final outcome would be almost the same and it 
would be determined by the equilibrium value. In fact, the entire process can start from a 
whim of a handful of strange geeks (see, for example [35]). That is totally sufficient, exactly 
like the amplifying process in a laser, which can start, for all we know, from a single photon, 
which accidentally was present in the laser’s cavity.

In the previous paragraphs, it was explained why one does not have to prove that Bitcoin 
currently has an intrinsic use value in order to show that its exchange value, that is, its value 
as a medium of exchange, does not contradict Mises’ regression theorem; nevertheless, Bitcoin 
had and still has an intrinsic use value.
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Bitcoin is not the only thing that can be sent via the blockchain, in fact, almost any kind of 
information can be sent via the transactions, and this is an irreversible process, since any such 
information will remain in the blockchain for eternity, and everyone in the network will have 
an access to this information. Bitcoins are the cost of perpetuating the information. In other 
words, Bitcoins can be regarded as the “real estate” of the blockchain. The more Bitcoins a 
person has, the more information he can send on the blockchain. There are all kinds of data 
encapsulated on the blockchain: poems, prays, political statements, commercials, and even 
photos [36]. In fact, it is amazing how many kinds of information can be found there. It is not 
difficult to find many applications for this kind of information retention.

One of the special applications is the announcement of contracts. Such contracts will be con-
firmed by the blockchain. Or another important application is a decentralized registrar of real 
estate (or any other type of property). With the Bitcoin network, one can announce ownership 
of objects, the information will be available instantaneously, and since it is not centralized, 
then there is no fear of losing this information.

The important thing is to realize that there is no direct connection between this information and 
the value of Bitcoin. The relation is indirect. The value of these announcements is directly related 
to the number of nodes in the network. The more people are connected to the Bitcoin network, 
the more valuable this information is. Therefore, if the network is large enough, then people will 
like to use it by sending and announcing information. However, it is clear that when the network 
grows, sending information becomes more valuable, and therefore the value of the network’s 
coin, which controls it, increases as well. The more coins a person owns, the more he controls the 
network. Again we see that owning Bitcoin is like owning real estate on the blockchain.

Clearly, at its inception, when the Bitcoin network was small, the value of publishing data 
over it was low, but then the Bitcoin’s value was accordingly small. In fact, in its genesis, the 
Bitcoin’s value could have been only the subjective value of the first few geeks, who mined it 
(including Satoshi himself). When the network grows, the Bitcoin value increases exponen-
tially, just like the laser power.

Nowadays, the fees of sending information over the blockchain are quite high, and therefore 
people seldom use the blockchain for broadcasting information. As a consequence, they tend 
to forget that the Bitcoin network has a clear nonmonetary use, and therefore it has a subjec-
tive use value. In any case, the fact that Bitcoin has a nonzero value does not and cannot 
contradict Mises’ regression theorem.

24. Conclusions

Bitcoin has many enemies, and, as a consequence, there are many arguments, which allegedly 
explains, why Bitcoin should be worthless or should be banned. The truth is that Bitcoin is 
extremely valuable and is here to stay because it cannot be banned. On the other hand, Bitcoin 
has many advocates, which use inaccurate arguments to justify the origin of its value.

The fact that these arguments were presented by renowned economists shows us that our 
understanding about the origin of money did not change much during the last century. The 
mysterious Satoshi Nakamoto gave us the opportunity to revive these century-old conundrums.
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The main conclusions are:

• Bitcoin is not a scheme; it is a great monetary invention, which has a clear economic value.

• It cannot and should not be banned by governments. In fact, any government’s manipula-
tion and regulation emphasize and increase the need for cryptocurrencies.

• Criminals are not the only ones who see the benefits in using cryptocurrencies. In the 
third world (e.g., Venezuela and Zimbabwe), cryptos are lifesavers. In general, cryptos 
are extremely valuable wherever censorship resistance is required, and in a global market 
economy, that fact creates value for everyone.

• Bitcoin does suffer from infancy problems (high volatility and high transaction costs); 
however, these issues are not fundamental and will be resolved eventually (we already see 
many signs for that). The fact that the crypto market exceeded 800B$, despite these issues, 
only emphasizes the need of the markets in them.

• The energy which is spent in crypto mining is not a wasted energy. It is the source of the 
network’s security which increases the trust in the system, and in a market economy trust 
is a very valuable commodity.

• The easiness in the creation of new coins is not equivalent to fiat money inflation. Fiat inflation 
is a counterfeiting process, while the creation of new cryptos is equivalent to the creation of a 
new invention, which may be better, but it has to surmount the former coins’ network effect.

• Bitcoin does not contradict any economical law. In particular, it does not contradict Mises’ 
regression theorem for two grounds: first, Bitcoin was valuable for the first miners even 
before it was used as a medium of exchange, and the regression process can be kindled by 
any subjective whim; second, even now Bitcoin has a nonmonetary value (just like gold) as 
a “real-estate” on the Bitcoin network.
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• Bitcoin does not contradict any economical law. In particular, it does not contradict Mises’ 
regression theorem for two grounds: first, Bitcoin was valuable for the first miners even 
before it was used as a medium of exchange, and the regression process can be kindled by 
any subjective whim; second, even now Bitcoin has a nonmonetary value (just like gold) as 
a “real-estate” on the Bitcoin network.
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uted accounting system based on cryptography, which stores information about the state 
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creator of the most popular cryptocurrency defines it as follows: it is an electronic coin as a 
chain of digital signatures. Each owner transfers the coin to the next by digitally signing a 
hash of the previous transaction and the public key of the next owner and adding these to the 
end of the coin. A payee can verify the signatures to verify the chain of ownership, what we 
see in Figure 1. However, the problem of course is that the payee cannot verify that one of the 
owners did not double-spend the coin. A common solution is to introduce a trusted central 
authority, or mint, that checks every transaction for double-spending [1].

Current commerce on the Internet has come to rely almost exclusively on financial institu-
tions serving as trusted third parties to process electronic payments. While the system works 
well enough for most transactions, it still suffers from the inherent weaknesses of the trust-
based model because it cannot avoid mediating disputes. Therefore, needed is an electronic 
payment system based on cryptographic proof instead of trust, allowing any two willing 
parties to transact directly with each other without the need for a trusted third party [2]. 
A peer-to-peer version of electronic cash would allow online payments to be sent directly 
from one party to another without going through a financial institution. Digital signatures 
provide part of the solution, but the main benefits are lost if a trusted third party is still 
required to prevent double-spending [1]. The entire system operation cryptocurrency is based 
on cryptology, the field of knowledge about the transmission of information in a manner 
protected against unauthorized access [3]. However, this system is also based on trust and 
institutions certifying the authenticity of even cryptographic keys. On the other hand, the 
currently operating cryptocurrencies are mostly based on bilateral trust (sellers and inves-
tors), and additionally, at the very end, the creators have the ability to manipulate and change 

Figure 1. Cryptocurrency authentication transaction. Source: own based on: [1].
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the operating principles of the algorithms on which the operating system is based. This is the 
biggest danger, as is evidenced by numerous cryptocurrencies that have gone bankrupt or 
stopped functioning overnight. That is why this topic is so important. On the one hand, these 
systems seek solutions that could work without the need for third party trust. The global 
cryptocurrency system operates despite the lack of confirmation of trust from the countries 
or institutions. At the same time, it gives the opportunity to speculate and create large estates 
for private individuals or enterprises, which are basically in the global system unnoticeable 
to the whole. On the other hand, it can cause great systemic threats and great economic losses 
around the world and be a source of hiding large crime and financial crises. In this chapter, we 
will explain how the functioning of cryptocurrency together with the current developments 
in the world and in this context, analysis and assessment of market cryptocurrency in Poland 
will be made.

2. The current development cryptocurrencies in the world

The biggest interest in cryptocurrencies results from two reasons. First of all, this is due to the 
idea of freedom and independence from third parties, such as state or financial institutions. 
Secondly, from the point of view of possible investment gains, both legal and illegal. One of 
the main features of cryptocurrencies is that it acts like a virtual currency. The holder of such 
a cryptocurrency stores it on his computer or in a smartphone application in the so-called 
wallet that only he can access. If he wishes to make a transaction, it takes place electronically, 
directly between him and the contractor. Each unit of cryptocurrencies has a unique code, 
which contains information preventing its copying or re-spending. The key to the concept 
of cryptocurrencies is also the fact that there is no regulator in circulation. Therefore, there is 
no, for example Central Bank of Crypocurrency, which may decide, for example, to increase 
the supply of cryptocurrency and thus to decrease its value. The author decides how much 
of a given cryptocurrency is in circulation at the stage of creating the system. Its value is in 
the hands of the free market. Trading in cryptocurrencies takes place electronically, without 
the participation of any banking system directly between users of the cryptocurrency, that 
is, in peer-to-peer technology. This means that the transaction is not supervised in any way. 
Therefore, there is no entity that will inform tax authorities if we want to sell a large number 
of cryptocurrencies, as it happens in the case of banking transactions for an amount exceeding 
the equivalent of 15,000 Euro. No one can also block our account. The bailiff will not come. 
Considering the above, it turns out that the mission of cryptocurrency really boils down to one 
word, which is “freedom.” Cryptocurrencies are electronic currencies completely free from 
the control of politicians, domestic or international financial institutions, whose turnover is 
not controlled in any way, and is subject only to a strong system of electronic, automated 
securities.

Cryptocurrencies are, first of all, breakthrough internet technology, and using it as a means 
of payment is just one of its possible applications. It is a system based on a peer-to-peer net-
work, that is, fully dispersed, without a central unit, organization or place that controls it. 
System users, their computers, are network nodes through which transactions are exchanged, 
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of cryptocurrencies, as it happens in the case of banking transactions for an amount exceeding 
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Cryptocurrencies are, first of all, breakthrough internet technology, and using it as a means 
of payment is just one of its possible applications. It is a system based on a peer-to-peer net-
work, that is, fully dispersed, without a central unit, organization or place that controls it. 
System users, their computers, are network nodes through which transactions are exchanged, 
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authorized, and settled. This system stores information on the state of ownership in contrac-
tual units of cryptocurrency. The possession of a given cryptocurrency is related to individual 
portfolios containing information about the cryptocurrency of a given user.

The wallet is created automatically during the first user authorization in the system. Only the 
owner of the corresponding encrypted private key has control over the portfolio. Advanced 
mathematical and cryptographic methods make it impossible to double-issue cryptocurrency, 
counterfeit or theft. The whole system is based on blockchain technology.

Cryptocurrency is the first invention in the financial system that was developed outside of 
financial institutions, even without cooperation with them. It is innovative, simple, and does 
not use existing financial systems. Moreover, it poses a threat to the status quo of the financial 
system. Therefore, many market regulators, including the countries and international finan-
cial institutions, regard this system as a threat primarily of their own income and generally 
understood power and authority. For this reason, we observe a very different reaction of 
countries in the world.

Starting from Japan (as an example of the most far-reaching regulation), one can point to the 
rapid evolution of the Japanese regulators’ approach. Starting from the recognition of crypto-
currency as a means of payment, but not yet as the currency introduced by the act on payment 
services of 25 May 2016, until the adoption in April 2018 of new regulations fully recognizing 
cryptocurrencies as legal tender. What is more, the Japanese Central Bank began work on creat-
ing its own digital currency, whose working name is J-Coin. On the other hand, we have a 
contrast. For example, in China, we have a ban on making cryptocurrencies. On the other hand, 
Bangladesh and Nepal, by introducing the relevant regulations, penalized the marketing of 
cryptocurrencies. In Bangladesh, the use of cryptocurrencies is currently regarded as a violation 
of the provisions on money laundering and is punishable by imprisonment of up to 12 years. 
In Nepal, after introducing changes prohibiting the circulation of crypts, the first detainees of 
such activities took place [4]. On the other hand, many countries have no regulations on this 
matter, and in principle, are considering which party to address in relation to cryptocurrencies. 
For example, in Europe, so far none of the countries has banned trading in cryptocurrencies. 
However, many countries are preparing the right law because they are aware of the facts that 
point to the rapid growth of transactions in cryptocurrencies. Most countries see this as primar-
ily a threat system, which will receive the role of management, which takes obvious opportunity 
to influence the financial and economic phenomena. Maybe a system in which there is no super-
vision of specific organizations due to a change in rules it’s a good direction of development. 
However, it is certainly not a cryptocurrency system, where one person can play such a role [5].

Currently, the most popular cryptocurrency in the world is bitcoin. It has the highest market 
capitalization and the highest rate, and often as part of discussing the topic, cryptocurrencies 
are a flagship example. The most popular cryptocurrency in the world, bitcoin, was created in 
2008. It is not known who are its creators. Almost simultaneously, three IT specialists (King, 
Oksman, and Bry) patented solutions similar to those on which the bitcoin system was based 
[6]. So, we see that bitcoin is 10 years old. Due to the review of Bitcoin’s development history, 
you can notice characteristic phases for the entire cryptocurrency market.
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• February 9, 2011—for the first time in history, one bitcoin was priced at the same rate as 
the US dollar.

• April 5, 2011—the Polish bitmarket.eu market is established.

• June 2, 2011—1 BTC was valued at $ 10.

• August 26, 2011—the Polish bitomat.pl. stock market collapsed, with 17,000 BTC lost.

• November 19, 2013—1 BTC was valued at $ 1000.

• February 13, 2012—the collapse of the large TradeHill exchange.

• May 11, 2012—the fall of the Bitcoinica platform.

• July 2013—billionaires Winklevoss brothers are entering Bitcoin.

• March 25, 2013—Denmark exempts bitcoin sales from tax.

• September 20, 2013—Bitcoin recognized as a full-fledged private money in Germany.

• December 5, 2013—beginning of the bitcoin ban in China.

• February 28, 2014—the demise of the largest bitcoin exchange—Mt.Gox.

The first characteristic phase, which is noticeable in the graphs of all new cryptocurrencies, 
is the so-called the phase of gaining confidence. It is visible on the cryptocurrency charts, 
which have passed to the following phases: the second (interest, growth) and third (determi-
nation of the maximum value for the period). The time between consecutive phases is differ-
ent for specific cryptocurrencies and depends on many factors. There are many examples of 
cryptocurrencies that have arisen and fallen in the first phase of the life cycle. There are also 
many examples, often local cryptocurrencies, which have passed to the third phase, where the 
achieved maximum value is visible, followed by a very fast drop in value or even a momen-
tary fall and the cryptocurrency ceases to function. We also see this on the example of the 
most popular cryptocurrency, bitcoin. November 19, 2013 reached its maximum value of $ 
1000 after which, among others, also due to the collapse after 3 months of the largest bitcoin 
exchange. This recession lasted for 2 years, where the value accounted for one-fourth of the 
maximum value achieved in this period, which can be seen in Figure 2. The return to the value 
of 1000 dollars for one bitcoin was made at the end of 2016, so after 3 years. In addition, the 
actual revival and return to the maximum value from 2013 took place in 2016. This addition-
ally shows very dynamic movements, both upward and downward, in comparison to the 
existing system of recognized means of payment. There are many examples where there is 
not so much interest on the part of investors and co-financing as in the case of bitcoin, which 
causes bankruptcy of the system and the collapse of these cryptocurrencies. This causes a lot 
of damage to the trust of the cryptocurrency system and gives arguments to their opponents, 
which show the use of the system to create financial pyramids and other scams. The same 
negative consequences for the system are caused by falls of exchanges and cryptocurrency 
exchange platforms. Although in this case, it often happens that the defenders of the current 
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system, that is state and financial institutions, also bear responsibility for these events. For 
example, additional taxes are imposed in Poland, and financial institutions, such as banks, 
refuse to provide services to such entities. Analyzing the history of the most popular cryp-
tocurrency, we see that states have different approaches to the cryptocurrency system, from 
a total ban and establishing penalties to full recognition. Some countries often use the tax 
burden imposed on cryptocurrencies, but do not intend to lay down specific legal provisions 
on this matter, although it considers this activity to be legal.

The recent history of Bitcoin, basically from the last year of 2017, shows renewed interest and 
an almost unimaginable increase in value. From the return and breakthrough value of $ 1000 
to as much as $ 20,000 in mid-December 2017 for one bitcoin. Since then, for less than half a 
year, we have seen a decline in around a quarter of the historical maximum value, another 
increase and oscillation around half of this value, as shown in Figure 3.

Figure 2. Bitcoin exchange rate in the years 2010–2017. Source: [7].

Figure 3. Bitcoin exchange rate in the years 2015–2018 (today). Source: [8].
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• February 20, 2017—you can receive 1055,26 USD for 1 bitcoin.

• March 2, 2017—bitcoin worth more than gold at $ 1268 for 1 BTC.

• December 2017—historical maximum value of 1 bitcoin worth 20,000 dollars.

• May 1, 2018—for 1 bitcoin you can receive 8951.64 USD (31.105 PLN).

Bitcoin is a flagship example of a cryptocurrency system, most of which repeat the regularity 
of the system’s behavior. However, there are several hundred other cryptocurrencies, which 
are referred to as altcoins (alternative coins, including the “bitherin’s younger brother” cur-
rency ethereum). The creation of some of them had at the same time to achieve other goals, 
for example, namecoin creates a decentralized DNS system and peercoin tries to spread the 
income from the extraction of its units more evenly. There are also plans to build cryptocur-
rencies on the forecasting market.

New cryptocurrencies are constantly being created due to the use of open source software 
and P2P networks. The source code is based on free software, so anyone can download it and 
create your cryptocurrency. Currently, there are more than 1500 individual cryptocurrencies. 
Many of them work on the same code principle, they present only a few minor changes and 
different parameters (time distribution of blocks or number of coins) in contrast to the original 
coin.

Currently, more than 1500 cryptocurrencies are listed on more than 7000 special exchanges 
market. Each of them has some advantages and unfortunately disadvantages. A large num-
ber, especially local cryptocurrencies, have a short history of functioning and then disappear 
from the market. It has the negative effect of receiving the cryptocurrency system as a whole, 
because there are many examples for using it for financial fraud purposes. Undoubtedly, 
however, there are also advantages, the emphasis, and full use of which would require cer-
tain legal and technological solutions. To confirm the importance of the subject matter in 
the world of finance and economies in the world, Table 1 presents cryptocurrencies, whose 
market capitalization currently amounts to over 1 billion US dollars.

Table 1 contains a list of cryptocurrencies with market capitalization exceeding USD 1 billion. 
Currently, such cryptocurrency is 25. Market capitalization is the value of all coins that are in 
circulation, multiplied by their current value (Eq. (1)).

  market capitalization = number of coins in circulation × current value of one coin  (1)

The rate defines the price of one digital coin in US dollars. Cryptocurrency is the first inven-
tion in the financial system that was developed outside of financial institutions, even without 
cooperation with them. It is innovative and does not use existing financial systems. Moreover, 
it poses a threat to the status quo of the financial system. Undoubtedly, this trait of indepen-
dence and lack of trust in the third party (institutions that create and regulate the financial 
system) would be a revolution in the world of finance, where only two parties would be 
required. This is the main argument for creating a system that is not dependent and subjected 
to the influence of financial regulators. Unfortunately, however, in practice, despite the vision 
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system, that is state and financial institutions, also bear responsibility for these events. For 
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coin.
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ber, especially local cryptocurrencies, have a short history of functioning and then disappear 
from the market. It has the negative effect of receiving the cryptocurrency system as a whole, 
because there are many examples for using it for financial fraud purposes. Undoubtedly, 
however, there are also advantages, the emphasis, and full use of which would require cer-
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cooperation with them. It is innovative and does not use existing financial systems. Moreover, 
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of the scattering of the system and dependence only on the parties to the transaction, so it 
does not work. In fact, a technology-based system also has regulators and is based on trust, 
but this can be a natural feature of social systems that must be based on social recognition. 
However, unfortunately many cryptocurrencies and exchange market depend on a group 
of people or even one person, who may have malicious intentions, as exemplified by many 
scams related to the cryptocurrency market. On the one hand, manipulations are made by the 
creators or regulators of the rules of operation, including changes in the algorithm itself, and 

No. Cryptocurrency Code Exchange rate Number of coins Market capitalization

1. Bitcoin BTC $ 8951.6394 17,180,188 $ 153,790,855,757

2. Ethereum ETH $ 646.5789 100,154,753 $ 64,757,950,249

3. Ripple XRP $ 0.80371665 39,541,619,593 $ 31,780,258,035

4. Bitcoin Cash XBC $ 1281.7728 17,275,946 $ 22,143,838,920

5. EOS EOS $ 16.7904 835,329,772 $ 14,025,521,010

6. Cardano ADA $ 0.3254823 26,188,960,137 $ 8,524,042,980

7. Litecoin LTC $ 143.9658 56,898,395 $ 8,191,423,098

8. Stellar Lumes XLM $ 0.39935016 18,759,309,869 $ 7,491,533,398

9. Tronix TRX $ 0.09088398 66,412,089,292 $ 6,035,794,995

10. NEO NEO $ 80.4078 65,659,718 $ 5,279,553,500

11. IOTA IOT $ 1.8513 2,800,940,157 $ 5,185,380,514

12. Monero XMR $ 230.3433 16,146,465 $ 3,719,230,081

13. Dash DASH $ 454.2615 8,121,006 $ 3,689,060,743

14. Nem XEM $ 0.39074508 9,090,909,088 $ 3,552,227,999

15. Tether USDT $ 0.99 2,450,101,824 $ 2,425,600,806

16. Vechain VEN $ 4.3362 530,773,566 $ 2,301,540,339

17. Etherum Classic ETC $ 20.7207 102,514,915 $ 2,124,180,807

18. Qtum QTUM $ 21.4731 89,476,920 $ 1,921,346,857

19. OmiseGO OMG $ 16.1964 103,074,544 $ 1,669,436,555

20. Binance Coin BNB $ 13.7511 115,221,419 $ 1,584,421,260

21. Lisk LSK $ 12.2463 106,472,521 $ 1,303,894,445

22. RaiBlocks XRB $ 9.4347 134,639,002 $ 1,270,278,593

23. Bitcoin Gold BTG $ 69.7455 17,146,505 $ 1,195,891,577

24. Verge XVG $ 0.07307982 15,092,890,527 $ 1,102,985,723

25. Zcash ZEC $ 272.6064 3,856,723 $ 1,051,367,505

Source: own study based on the courses of 01/05/2018.

Table 1. A list of cryptocurrencies with market capitalization of over USD 1 billion.

Blockchain and Cryptocurrencies102

on the other, players who have a huge impact on the entire market. An excellent example is 
the most popular cryptocurrency (bitcoin), where 97% of the currency is in the hands of only 
4% of all portfolios [9]. Therefore, more and more people and institutions from the financial 
world warn against investing in cryptocurrencies, speaking about the financial pyramid, the 
speculative bubble, or ordinary scams. Currently, when they do not function as legal means 
of payment, it is a form of speculation or thesaurisation of values. However, undoubtedly 
this technology has great possibilities, which is why it is so difficult to define a system that 
would function in a safe way. You can store any type of transaction in transaction books. 
It does not matter if bitcoin represents currency, property, real estate, or shares. Users can 
decide themselves by defining the bitcoin parameters, which the given bitcoin unit represents. 
Each bitcoin is individually identifiable and programmable. This means that users can assign 
different properties to each individual. The user, using specialized applications, can program 
bitcoin to represent eurocents, company shares, kilowatt hours of energy, votes in elections, 
loans, or digital holding certificates. Because of this, this cryptocurrency is much more than 
just money and payments. Bitcoin behavior rules can also be programmed as needed. They 
can be automatically deleted after the expiration date and can be exchanged; they can auto-
matically return to the owner, if the recipient does not meet, for example, the agreed terms 
of the transaction, will not pay on time or will not send the goods to the buyer. Just this 
feature could be used against fraudsters. However, establishing such a system is in fact not an 
easy task and undoubtedly requires a trusted party, otherwise regulators, who will somehow 
watch over the safety of turnover. It seems that a financial system based on the discussed 
technology should go this way. Currently, despite the great interest, the problem itself is not 
fully recognized as evidenced by, for example, different approaches of countries around the 
world to properly apply this technology. In the next section, we will look at the development 
of cryptocurrencies and their exchange market in Poland against the background discussed 
cryptocurrency market in the world.

3. The condition of the cryptocurrency market and exchanges in 
Poland

Undoubtedly, the development of the cryptocurrency market in a given country depends on 
government legal decisions in relation to this market. As discussed before, the possibilities are 
a lot, from a total ban to full acceptance as a full-fledged currency, and there are many impor-
tant options and solutions. At present, Poland has taken 24th place on the list of countries 
through which the largest cryptocurrencies take place. Of course, this also has to do with the 
state’s decisions in relation to the cryptocurrency market.

Currently in Poland, cryptocurrencies are not considered a currency unit, a payment instru-
ment, or electronic money. However, in spite of this, creating units as part of the built-in 
algorithm (so-called mining or digging) is legal under the law. However, as a result, it often 
happens that cryptocurrencies do not benefit from the tax relief provided for currency trad-
ing. In any case, the impression is often that, just like in Poland, states deliberately impose 
tax burdens, on the one hand, for profitable purposes for the state budget, and on the other 
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creators or regulators of the rules of operation, including changes in the algorithm itself, and 
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12. Monero XMR $ 230.3433 16,146,465 $ 3,719,230,081

13. Dash DASH $ 454.2615 8,121,006 $ 3,689,060,743

14. Nem XEM $ 0.39074508 9,090,909,088 $ 3,552,227,999

15. Tether USDT $ 0.99 2,450,101,824 $ 2,425,600,806

16. Vechain VEN $ 4.3362 530,773,566 $ 2,301,540,339

17. Etherum Classic ETC $ 20.7207 102,514,915 $ 2,124,180,807

18. Qtum QTUM $ 21.4731 89,476,920 $ 1,921,346,857

19. OmiseGO OMG $ 16.1964 103,074,544 $ 1,669,436,555

20. Binance Coin BNB $ 13.7511 115,221,419 $ 1,584,421,260

21. Lisk LSK $ 12.2463 106,472,521 $ 1,303,894,445

22. RaiBlocks XRB $ 9.4347 134,639,002 $ 1,270,278,593

23. Bitcoin Gold BTG $ 69.7455 17,146,505 $ 1,195,891,577

24. Verge XVG $ 0.07307982 15,092,890,527 $ 1,102,985,723

25. Zcash ZEC $ 272.6064 3,856,723 $ 1,051,367,505

Source: own study based on the courses of 01/05/2018.

Table 1. A list of cryptocurrencies with market capitalization of over USD 1 billion.
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on the other, players who have a huge impact on the entire market. An excellent example is 
the most popular cryptocurrency (bitcoin), where 97% of the currency is in the hands of only 
4% of all portfolios [9]. Therefore, more and more people and institutions from the financial 
world warn against investing in cryptocurrencies, speaking about the financial pyramid, the 
speculative bubble, or ordinary scams. Currently, when they do not function as legal means 
of payment, it is a form of speculation or thesaurisation of values. However, undoubtedly 
this technology has great possibilities, which is why it is so difficult to define a system that 
would function in a safe way. You can store any type of transaction in transaction books. 
It does not matter if bitcoin represents currency, property, real estate, or shares. Users can 
decide themselves by defining the bitcoin parameters, which the given bitcoin unit represents. 
Each bitcoin is individually identifiable and programmable. This means that users can assign 
different properties to each individual. The user, using specialized applications, can program 
bitcoin to represent eurocents, company shares, kilowatt hours of energy, votes in elections, 
loans, or digital holding certificates. Because of this, this cryptocurrency is much more than 
just money and payments. Bitcoin behavior rules can also be programmed as needed. They 
can be automatically deleted after the expiration date and can be exchanged; they can auto-
matically return to the owner, if the recipient does not meet, for example, the agreed terms 
of the transaction, will not pay on time or will not send the goods to the buyer. Just this 
feature could be used against fraudsters. However, establishing such a system is in fact not an 
easy task and undoubtedly requires a trusted party, otherwise regulators, who will somehow 
watch over the safety of turnover. It seems that a financial system based on the discussed 
technology should go this way. Currently, despite the great interest, the problem itself is not 
fully recognized as evidenced by, for example, different approaches of countries around the 
world to properly apply this technology. In the next section, we will look at the development 
of cryptocurrencies and their exchange market in Poland against the background discussed 
cryptocurrency market in the world.

3. The condition of the cryptocurrency market and exchanges in 
Poland

Undoubtedly, the development of the cryptocurrency market in a given country depends on 
government legal decisions in relation to this market. As discussed before, the possibilities are 
a lot, from a total ban to full acceptance as a full-fledged currency, and there are many impor-
tant options and solutions. At present, Poland has taken 24th place on the list of countries 
through which the largest cryptocurrencies take place. Of course, this also has to do with the 
state’s decisions in relation to the cryptocurrency market.

Currently in Poland, cryptocurrencies are not considered a currency unit, a payment instru-
ment, or electronic money. However, in spite of this, creating units as part of the built-in 
algorithm (so-called mining or digging) is legal under the law. However, as a result, it often 
happens that cryptocurrencies do not benefit from the tax relief provided for currency trad-
ing. In any case, the impression is often that, just like in Poland, states deliberately impose 
tax burdens, on the one hand, for profitable purposes for the state budget, and on the other 
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hand, for the purpose of authenticating and protecting potential clients. The Commission on 
Financial Supervision (KNF) and the National Bank of Poland (NBP) also launched a cam-
paign on this subject. They remind about the risk associated with investing in cryptocurren-
cies and issuing an official warning, where they pay attention to the possibility of theft, high 
price volatility, and the lack of any guarantee of invested capital.

In tax matters, many countries see short-sightedly only the desire to tax for profit. In addition, 
disinformation and lack of regulation occur in many countries. However, even without such 
regulations, tax officials collect data on the circulation of cryptocurrencies and in order to 
show income in testimony and pay tax. Therefore, the taxation of trading in cryptocurrencies 
raises a number of controversies on the basis of tax law due to the lack of detailed regulations 
relating to these issues. It can be safely said that this is one of those examples where legal 
regulations, including tax regulations, do not keep up with the economic reality. In addition, 
on April 20, 2018 in Poland, there was a protest against the unclear introduction of tax obliga-
tions in relation to trading in cryptocurrencies. The regulators themselves did not understand 
the clarity of the cryptocurrency market and introduced defective legal provisions. At present, 
in Poland in the area of personal income tax, the income from the sale of purchased cryptocur-
rencies will constitute income from property rights referred to in the abovementioned Art. 18 
of the act on personal income tax [10].

The consequence of obtaining income from property rights is an obligation on the seller to 
prove this income and to calculate the tax due on the sum of income obtained according to 
the tax scale. However, during the tax year, there is no obligation to pay advance payments 
for personal income tax. On the other hand, with regard to VAT, the turning point in the tax 
authorities’ approach to taxation with this trade tax was the judgment of the Court of Justice 
of the European Union (CJEU) in the Skatteverket/David Hedqvist case, in which the CJEU 
stated that the exemption from VAT provided for in Art. 135 of law 1e) [11]. The VAT Directive 
also covers the provision of services consisting in the exchange of traditional currencies into 
units of virtual currency, and vice versa, made on payment of an amount corresponding to the 
margin resulting from the difference between the price at which the trader acquires currencies 
and the price at which he sells them to clients. The above position of the CJEU is currently 
applied by tax authorities, who previously refused to apply exemption to this type of services. 
In current interpretations, tax authorities take the view that the cessation of the use of Art. 43 
section 1 point 7 of the act on goods and services tax relating to transactions in currencies, 
banknotes, and coins used as legal tender [12].

The KNF wants to clearly separate the topic of cryptocurrencies and new financial tech-
nologies. We are positive about new technologies in the financial market. When it comes to 
blockchain technology, we support it and see it as a chance for development, so it is not like 
crypts and blockchain have to be put in one bag. The KNF explains that the first step was 
the Anti-Money Laundering and Terrorism Financing Act. In his opinion, however, there are 
still no mechanisms to protect cryptocurrencies from dishonest sellers. It is an unregulated 
market, so there are no tools to protect consumers. At the time when such an entity would 
cease its activity from day to day, the institutions are not able to help clients to recover their 
funds. Undoubtedly, there is an unfavorable regulatory and tax climate in Poland, as well 
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as information chaos, which limits the use of cryptocurrencies. In addition, four banks (BZ 
WBK, mBank, PKO BP, and Alior Bank) terminated contracts with companies that ran plat-
forms allowing them to invest in cryptocurrencies. As a result of such actions, the largest stock 
exchange of cryptocurrencies in Poland announced that they are considering relocating their 
activities abroad. Table 2 presents the largest stock exchange of cryptocurrencies operating 
in Poland.

Percentage share in 2017 of the listed cryptocurrency exchanges in Poland was as follows: 
BitBay (49%), Bitmarket.pl. (28%), Coinroom (16%), Nevbit (4%), and Bitmachin (3%). Daily 
turnover on the cryptocurrency market in Poland reached PLN 50 million in 2017. According 
to Morgan Stanley, most of the registered cryptocurrency exchanges are in the UK [14].

The creator of the first Polish coin was at the beginning of January 2014 “djbartek”—author 
of Dubstepcoin (abbreviation: WUBS). His coin referred to the popular genre of electronic 
music—dubstep—and had the chance to get something from this popularity. She did not 
make it because she fell. However, he is about to make his debut again, but currently it is only 
plans. Therefore, taking into account the currently existing cryptocurrencies, the first three 
Polish cryptocurrencies, which were created at the beginning of 2014, include:

1. PolCoin (PLC), is the first Polish virtual currency. Established in January 2014 as a clone 
gaining Bitcoin popularity. It is based on the same SHA256d algorithm. Currently, it is a 
completely Polish project in which only the Polish team of creators and Polish capital are 
involved. Currently, it is being developed by the third team of developers. The reborn 
Polcoin project is based on a new block chain. Polcoin has a stable network of nodes and 
developers are working on its development. The main assumption, like other world cryp-
tocurrencies, is the release from the bondage of banks. According to the assumptions, the 
value of Polcoina should grow in the long-term perspective due to the rigid limitation 
of supply embedded in the system while increasing demand. An additional reason for 
increasing the rate of increase in the value of the currency is the growing awareness of 
the widely understood cryptocurrencies and their usefulness. The history of transactions 
between addresses is public and available to anyone, when the assumptions of the Satoshi 
Nakamoto manifesto are guaranteed, the far-reaching anonymity of the transaction is 
guaranteed by the inability to explicitly state, who is the holder of the given address. This 
is the first and one of the major differences compared to banking systems in which transac-
tion logs are one of the most watched types of registers. Polcoin is above the state, it is 
not issued by an organ connected with any state administration, and the auditor is the 
Polcoina community. It is already used as a means of payment. At present, you can pay 
with Polcoin, among others, in one stationary store and several online stores [15].

2. PolishCoin (PCC)—created to help Polish people in making the first step in the world of 
digital money. In terms of new technologies, access to them, and even awareness of their 
existence, Poland is at the back of the world and Europe. That is why we created PolishCoin 
(PCC). Experts believe that so far, it is the best prepared cryptocurrency from Poland and 
is available on one of the exchange cryptocurrency exchanges. Ultimately, the creators 
want to disseminate PolishCoin enough to hit the global cryptocurrency exchanges.
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on April 20, 2018 in Poland, there was a protest against the unclear introduction of tax obliga-
tions in relation to trading in cryptocurrencies. The regulators themselves did not understand 
the clarity of the cryptocurrency market and introduced defective legal provisions. At present, 
in Poland in the area of personal income tax, the income from the sale of purchased cryptocur-
rencies will constitute income from property rights referred to in the abovementioned Art. 18 
of the act on personal income tax [10].

The consequence of obtaining income from property rights is an obligation on the seller to 
prove this income and to calculate the tax due on the sum of income obtained according to 
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applied by tax authorities, who previously refused to apply exemption to this type of services. 
In current interpretations, tax authorities take the view that the cessation of the use of Art. 43 
section 1 point 7 of the act on goods and services tax relating to transactions in currencies, 
banknotes, and coins used as legal tender [12].

The KNF wants to clearly separate the topic of cryptocurrencies and new financial tech-
nologies. We are positive about new technologies in the financial market. When it comes to 
blockchain technology, we support it and see it as a chance for development, so it is not like 
crypts and blockchain have to be put in one bag. The KNF explains that the first step was 
the Anti-Money Laundering and Terrorism Financing Act. In his opinion, however, there are 
still no mechanisms to protect cryptocurrencies from dishonest sellers. It is an unregulated 
market, so there are no tools to protect consumers. At the time when such an entity would 
cease its activity from day to day, the institutions are not able to help clients to recover their 
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involved. Currently, it is being developed by the third team of developers. The reborn 
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the widely understood cryptocurrencies and their usefulness. The history of transactions 
between addresses is public and available to anyone, when the assumptions of the Satoshi 
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guaranteed by the inability to explicitly state, who is the holder of the given address. This 
is the first and one of the major differences compared to banking systems in which transac-
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3. PLNcoin (PLNc)—on March 17, 2014, another Polish cryptocurrency started—PLNcoin. 
The creators of this coin, before the official opening, extracted 2 million coins. They distrib-
uted them for free in exchange for setting up an account on their site. 16,000 profiles have 
been created on their website. The currency appeared on several stock exchanges, and the 
company organizing foreign travels declared that it respected payments in PLNc next to 
Bitcoin and Litecoin.

The creators of these Polish cryptocurrencies declare that we have created them in order to be 
able to pay in the virtual world for what we want and to whom we want without the control of 
banking institutions or the government [16]. This is the most frequently mentioned argument 
emphasizing the advantages of developing a new financial system based on cryptocurren-
cies. Unfortunately, there are also many uncontrolled threats. For example, skeptics indicate 
that many cryptocurrency writers are trying to use the prevailing socio-economic climate to 
earn from “pump and dump”—artificial price raising to sell coins or stocks when others are 
interested in them. They elevate the value of cryptocurrencies without any intention of build-
ing new economic infrastructure. Creators of all are dreaming that one day, their coins will 
become the means of payment. And for people, who decide to dig and collect coins that will 
make up for the chance to sleep on bitcoin. There is no point in cheating. Most coins will go 
into nonexistence after few months [17].

In the Polish market cryptocurrency, unfortunately, is dealing with chaos and destruction—in 
the best Polish execution. The only positive movement in relation to the cryptocurrency mar-
ket is the issued statement of state authorities that the circulation of cryptocurrencies does 
not violate national and EU law, but their possession is associated with high risk, although it 
is definitely too small activity of legislative bodies. On the other hand, on the basis of global 
events in Poland, we are also moving toward the introduction of cryptocurrencies on certain 
legal regulations. An example will be new information obligations. The Ministry of Finance 
wants to cover the information obligation of the company trading in cryptocurrencies, such 
as bitcoin. The idea was dealt with by members of the Public Finance Committee, who were 
working on a government bill on counteracting money laundering and financing of terrorism. 
Currently, the first Polish act on cryptocurrencies awaits the signature of the president. They 
talked about them and blockchain technologies yesterday, among others experts from the 
National Bank of Poland and the Polish Financial Supervision Authority. As they said, we 
will have to wait at least 2 years for a full legal regulation of this issue. This is a good direction 
that already works, for example, in Japan. Undoubtedly, one should analyze the history of 
cryptocurrencies in countries that have experience in this sector due to faster development 
and that can be said for years. Because the collapse of the cryptocurrency exchange market 
in Japan took place already in 2014 and on these experiences regulations were introduced, 
which will now be introduced in Poland. It is a pity that it was not done earlier, learning from 
experience from other markets that already existed. In Poland, history has repeated itself and 
the regulations introduced are the aftermath of the fall of Bitcurex cryptocurrency in October 
2016. Suddenly it was closed, and more than 2000 Bitcoin belonging to users were embezzled. 
However, as a result of the lack of regulation, no investor or consumer protection institutions 
have legal assistance options.

Blockchain and Cryptocurrencies108

4. Conclusions

Cryptocurrencies are not controlled by governments or central banks. Countries usually use 
two tactics. Some adopted the ostrich strategy, hoping that the fashion will pass by itself 
and generally does not introduce any regulations on this subject, only those that result from 
the law of the associated countries, that is, refer to, for example, European Union Member 
States, as in the case of Poland. The other part, however, wants to try and partly take control 
and earn on it. For example, in Japan, bitcoin has become a fully-fledged payment instru-
ment. However, due to experience (the collapse of the Mt.Gox stock exchange in 2014 and the 
disappearance of 850,000 bitcoins), the government of Japan has clearly defined regulations. 
For example, entities that want to run cryptocurrency exchange services must appear in the 
register of the Financial Services Agency of Japan, which carries out additional supervision.

Countries such as Russia, Ukraine, Belarus, and Lithuania are in favor of earning money. 
These countries near Poland, due to the restrictions and unclear actions of state authorities, 
will simply take over cryptocurrency market participants and they will be earning money. On 
the other hand, the Polish government does not do much as part of real activity. Admittedly, 
the chaos related to the tax interpretation of the cryptocurrency market has finally been par-
tially resolved, but no doubts have been finally resolved, which has a negative impact on 
investors. Because the Polish government stated that it is not going to issue a general tax inter-
pretation in this matter. According to analysts, these negligence (lack of legal regulations) 
and lagging behind simply lose the chance of big money. For example, in 2016, the industry 
cryptocurrency in Poland paid over PLN 100 million in taxes.

An example is the Auroracoin cryptocurrency (Iceland’s national coin) introduced in 2014. During 
the year, half of all coins were distributed to Iceland’s citizens. Everyone is eager (Icelandic popu-
lation is about 330,000 people), he got 31 coins, worth about 380 dollars. The goal of the creators 
is to decentralize control over money and revive the local economy, which has long been strug-
gling with the fall in the value of the Icelandic crown. In the coming years, all eyes will look to 
Iceland. What the Icelanders will do—whether they are interested in the coin and whether they 
will start trading it—may depend on the future of national crypts in other countries. According 
to the Wall Street Journal, more than 70 hedge funds are currently investing in cryptocurrencies, 
and each day, the value of operations carried out with bitcoins reaches 750 million dollars. For 
the development of the cryptocurrency market, solutions that increase the security of cryptocur-
rencies will be necessary, which is another fundamental problem to be solved [18].

The most important factors that fundamentally affect the cryptocurrencies include:

1. Confidence of users and investors—cryptocurrencies are virtual money that do not settle in 
any physical form. Their value is mainly justified by the offer and demand of users [19]. If 
the demand for cryptocurrencies increases, their exchange rate also increases. Conversely, 
if people get rid of cryptocurrencies, their exchange rate will decrease.

2. Use of cryptocurrencies—cryptocurrencies were created as a virtual currency for fast and 
cheap internet transactions. The more vendors support and accept cryptocurrencies, the 
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more they are used in practice and the greater the user community will be. Due to the long-
growing value of cryptocurrencies, they are increasingly used for investment purposes. In 
countries with an unstable economy, virtual currencies are bought in order to preserve the 
value of their own money. Some cryptocurrencies (e.g., Ethereum) are also used by the so-
called smart contracts. Cryptocurrencies without practical use, sooner or later cease to exist.

3. Intervention of regulatory and supervisory authorities—if the government of an economi-
cally significant state starts supporting cryptocurrencies, the trust of users will usually 
increase, which will also increase the value of this cryptocurrency [20]. For example, when 
in April 2017, Japan recognized Bitcoin as a legal currency, its value increased significantly. 
But it works the other way round. Restrictions or bans on cryptocurrencies by state offices 
may start a sharp drop in the market. For example, in September 2017, China banned cryp-
tocurrencies, which resulted in a fall in the exchange rate. The Bitcoin and cryptocurrency 
regulations are also prepared by the European Central Bank.

4. Media attention—information about the growing value of cryptocurrencies attracts new 
investors, which increases demand and the cryptocurrency rate increases. Also, the views 
of well-known personalities and companies influence price increases or decreases. An 
example was the opinion of JPMorgan general director, Jamie Dimon, from September 
2017, who described Bitcoin as a fraud and said that the owners of bitcoins will suffer great 
losses in the future. The Bitcoin market reacted to this message with a decline [21].

5. Manipulating courses—investors use a manipulation technique known as “pump and 
dump.” This technique involves the purchase of cryptocurrency for a low rate and its sub-
sequent media propagation. This will attract new investors who will increase the rate. In the 
case of liquid markets, we can also increase the price by buying currency in large quantities 
[22]. When people notice that the rate of a given cryptocurrency increases, they will start 
investing, which will increase it. In the meantime, we can gradually buy a cryptocurrency 
for a much higher price than the purchase price. Without media propagation and other 
investors, the cryptocurrency will start to fall, but this does not apply to us because we 
have already sold the currency. This often also applies to the creators themselves or organ-
izers and managers of many cryptocurrencies, which arise in order to create such a specific 
pyramid of finance, only for the purposes of their own income. This method (buy cheap—
to convince others to buy—expensive to sell), unfortunately, the natural development of 
cryptocurrencies is not conducive and increases the high volatility of cryptocurrencies.

6. Technological factors (creators, managers, regulators)–a change of course can also be 
manipulated by changes in the source code, for example, by implementing various 
improvements or changes in the number of coins available on the market.

7. Organizational factors—for example, factors affecting the extraction of cryptocurrencies 
(difficulties in mining, or the price of energy, which, as studies in the literature show, reach 
huge values comparable to the energy needed to satisfy thousands of households) [23].

8. Substitutes—after all, even assets on the stock exchange affect each other, Bitcoin’s grow-
ing interest is believed by some to fall in gold, etc. Bitcoin’s value influences the rates of 
other cryptocurrencies, which becomes an alternative to other investments or speculation.
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The maximum number of bitcoins created by creators is 21 million, and currently over 17 
million are in use, so there will certainly be changes in the assumptions and functioning of 
entire cryptocurrency markets [24]. The most common opinions are that virtual currencies 
will be a new stage of development or a haven for cheaters. Certain solutions and regulations 
should be introduced, including possible ones, based on trust in international institutions that 
will cause a shift in the likelihood of using the possibility of using cryptocurrencies toward 
the development of the information society, thus limiting the opportunities of fraudsters 
and other crimes. Therefore, the main conclusion of the analyzes carried out regarding the 
cryptocurrency markets is that it will undoubtedly be the future of the financial payment sys-
tem, but certainly not in its current form. Many local markets will repeat the already known 
cryptocurrency history, many of which will cease to function in a short time, resembling 
the financial pyramids. Certainly, cryptocurrency markets will develop and limit negative 
phenomena that affect confidence in the entire market. It is also possible that, as a result of 
the lack of other solutions, there will be a need to base cryptocurrencies on trust in states or 
international organizations. One thing is certain, some solutions will go down, and some 
will go into widespread use, laying the foundations for the digital financial system of the 
information society.
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