
Journal of Open Innovation: 

Technology, Market, and Complexity

Article

Cryptocurrency Market Analysis from the Open
Innovation Perspective

Alexey Mikhaylov

Research Center of Monetary Relations, Financial University under the Government of the Russian Federation,
124167 Moscow, Russia; ayumihajlov@fa.ru

Received: 27 October 2020; Accepted: 14 December 2020; Published: 17 December 2020
����������
�������

Abstract: The paper focuses on the analysis of the cryptocurrency open innovation market to predict
sustainable growth in the future. The nature of cryptocurrencies ‘development leads to the rapid
increase in their popularity and spread of trading at this new market. The high volatility of these
assets is encouraging to understand and predict their price in ever changing market environment.
The paper proposed the pool complexity approach to choose optimal technology using social activity
in the internet, trading parameters, technical indicators and other cryptocurrency data. According to
the results of the analysis, the most effective and promising cryptocurrency is EOS cryptocurrency,
which has the lowest complexity and commission level among the analyzed digital currencies and
allows you to implement third-party applications in the system.
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1. Introduction

The period from the 20th until the early 21st century has been characterized by intensive
development of the global financial sector. Financial systems are actively developing, transforming,
and adjusting to certain economic and technological requirements, creating an environment for the
effective functioning of commodity-money and financial relations, as they are the circulatory system
of world economies. The main catalysts for financial open innovations have recently been actively
developing processes of globalization and digitalization of world economies. In such conditions,
increased regulatory requirements are imposed on payment systems and tools since risks are shared
between world economies [1,2].

This study fills the gap in the analysis of the prospects and risks of developing cryptocurrency as an
element of the financial system. The paper creates a theoretical base for crypto market prices prediction.

Digital currencies are capable of developing existing payment systems and financial institutions,
as they represent a new understanding of the form of money and the security of transactions.
For example, one of the world financial leaders—the United States—has been actively conducting
research and actions to introduce cryptocurrencies into the internal payment system since 2019. At the
end of 2019, the US Congress passed a bill for consideration called the “Crypto-Currency Act of 2020”.
It reviewed the procedure for the recognition, licensing, and registration of digital currencies as a
form of payment, and also established a list of state institutions responsible for the regulation and
control of the new currency [1,3,4]. Today it is difficult to assess and evaluate the significance of this
technology and the prospects for its development. However, digital currencies can become a new
generally accepted means of payment, replacing the usual fiat money. In this case, the most successful
cryptocurrency system owned by a particular country can gain a significant advantage in the race of
financial “arms” and leadership in the financial arena. This makes it difficult to analyze the potential
of cryptocurrency development in Russia and other global economies at the present time. In addition,
the transparency of data flow in the network of cryptocurrency systems can potentially solve the
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problems of corruption and the shadow or underground sectors of the economy that exist in each state,
to one degree or another [5,6].

The goal of this work is to analyze the prospects and risks of developing cryptocurrency as an
element of the financial system.

To achieve this goal, the following tasks must be completed:

1. the study of digital currencies’ theoretical basis.
2. consideration of the chronology of blockchain technology and cryptocurrency development.
3. analysis of the current state of the market and comparation of cryptocurrencies.
4. evaluating the possible threats and prospects for the development of cryptocurrencies within the

global financial system.

2. Literature Review

2.1. The Innovation in Cryptocurrency Market

At this stage in the development of payment systems and technologies, cryptocurrencies are
something new—an asset unsuitable for widespread use. The concept of cryptocurrencies in domestic
and foreign literature is often equated with other similar names, such as virtual currency, digital
currency, electronic money and digital gold, but in practice it has a number of distinctive properties
that do not fully define these concepts as synonyms [2].

The term “digital currency” is the most generalized concept, which implies a special non-material
form of existence of currency in a digital (electronic) form. Since the data on cash flows is stored on
remote servers, access to the Internet or another network that provides for the interaction of electronic
wallets is required to perform operations and interact with this type of currency. Digital currencies
have no intrinsic value—they only reflect the equivalent of funds deposited on the issuer’s balance
sheet, or, otherwise, the right to claim against the provision of funds. However, this type of currency is
often intended to pay for goods and services on certain online stores, sites, and social networks [3–5].

The name “cryptocurrency” itself came from the science called cryptography. Cryptographers
study methods to ensure confidentiality of information and has deep roots, being more than four
thousand years old. The modern interpretation of cryptography is based on elements of mathematics
and computer science and is a method of encrypting data with a certain key that provides access to
the decryption of the data. Cryptography has developed in several subspecies over its long history:
symmetric encryption—the recipient and the sender of the data have the same keys to decrypt the
information exchanged with each other; and assymmetric encryption—each of the network participants
has a public key confirming the participant’s status. Meanwhile, the sender of the data has a secret key
to decrypt the information being sent, which he shares with the desired recipient.

Hashing is a method that involves converting an array of data into a specific code that stores
information about this very data. This transformation is called a hash function, and the result of the
encryption is called a hash code. Each hash code is unique, and its decryption leads to the receipt of
the original data. It is this subspecies of cryptography—hashing—that is the basis for the formation of
cryptocurrency systems, reflecting their essence: the technological nature of creation and the security
inherent in these systems. The scheme for obtaining a hash of transactions is shown in the figure below.
This technology increases the level of confidentiality and reliability of transaction data. The process
of hashing an array of data is as follows: information about the individual operations performed is
converted by a hash function, and separate hashes are formed. This encrypted data is combined and
modified by the following hash function, and, as a result, the largest combination of functions will be
the transaction hash, with which the data will be decrypted. As a result, information data blocks are
formed [4–8].

Furthermore, the hashed data formed in blocks create a single stream of interconnected information,
protected using blockchain technology (Figure 1). Due to this, transactions cannot be reversed, and it is
impossible to change the degenerated data. Each generated block in the blockchain network contains
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information about the previous block, including a key—a hash function. Information about the network
is stored on the computers of all participants simultaneously.
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2.2. The Emergence of Cryptocurrency and the Chronology of Its Development

Money has been actively evolving from its very inception, changing its form but still performing
all the same basic functions: medium of exchange, a store of value and a unit of account. So today,
money is one of the most important tools for social and financial interactions. It is very difficult
to imagine everyday life without the usual cash money or noncash. It cannot be said that noncash
money is replacing cash, but the growth rate of their turnover is noticeably higher than that of cash.
This fact is associated with the ease of use of modern payment systems and the current level of
technological progress, which makes it possible to perform contactless transactions via the terminal or
online transactions over the Internet. The appearance of plastic cards in the 20th century significantly
simplified money circulation, allowing individuals to pay for goods or take out a loan without leaving
their home. The charts below show the volumes of demand for plastic cards and transactions with
plastic cards over the past 10 years [5–7].

Plastic cards and noncash payment systems are the main reference point and at the same time the
main competitors of digital currencies (Figure 2). The technology of plastic bank cards is widespread
all over the world, however, is still not risk-free. So, for example, according to the Central Bank of
the Russian Federation for 2019, cyber fraudsters and criminals withdrew 1.3 billion rubles from card
accounts—this figure exceeds the data of the previous period by 50%. The threats to the security of
plastic cards include:

1. Telephone and SMS fraud. The criminal introduces himself as a bank representative and, having
won the client’s trust, learns his personal data.

2. Mobile banking. If the owner loses their phone, an attacker can use the program to
perform transactions.

https://www.blockchain.com
https://www.blockchain.com


J. Open Innov. Technol. Mark. Complex. 2020, 6, 197 4 of 19

3. ATM skimming and trapping. Methods of installing special equipment that allow you to read
data from an ATM and find out the owner’s data [6,7].
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Blockchain technology has not reached its final form—it is constantly evolving. Along with this,
one can note the five most significant open innovations and features that characterize the blockchain
today. The first open innovation based on blockchain technology was the emergence of Bitcoin in
2008—the first cryptocurrency peer-to-peer network and internal digital currency. This network was a
computer system in which each unit of the network performed the same function. Each participant in
the system was both a client and a server [8].

The second feature is the ubiquity of blockchain’s use. In other words, the understanding that this
mechanism can be applied not only to the payment system and digital currencies but also to increase
the efficiency and security of most internal and inter-organizational operations of companies.

The emergence of “smart contracts” can be considered the third stage in the development
of blockchain. Their concept involves an algorithm for executing built-in transactions between
counterparties. This is one of the most important open innovations introduced by blockchain
technology and cryptocurrencies, since the mechanism of “smart contracts” allows you to project the
system of financial instruments into the cryptocurrency market, opening up opportunities for credit
transactions, bonded loans, and deferred payment [9].

The fourth open innovation is the emergence of a Proof-of-Stake or POS system. This system is
designed to identify miners in the chain—the participants with the highest computing power. Groups
of miners provide the main data flow and provide the system with security in exchange for making
payment transactions with cryptocurrency.

The fifth feature is the scalability of the technology. This point is one of the most compromised,
since colossal computing power is required to expand the system while maintaining its security [10].

2.3. Forms of Cryptocurrency

In order to successfully introduce a new type of currency into mass use, a detailed study of
the theoretical basis of the issue is required, which later flows into legal research. At this stage,
the following countries and regions have already introduced a regulatory framework confirming
the status of cryptocurrencies: Malta, Japan, Germany, China, Belarus, Georgia, Estonia, Slovenia,

https://www.blockchain.com
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Gibraltar, Switzerland, and Singapore. These countries welcome the business and organizational
capabilities of cryptocurrencies. To date, there is no generally accepted system for the classification of
digital currencies, but the systematization of the data obtained will allow for a more thorough study of
this phenomenon. To determine the possible future of cryptocurrencies, it is necessary to distinguish
between their nature of origin, purpose, functions, and properties [11].

Cryptocurrencies can be classified depending on their purpose of creation. The following types
are distinguished:

1. Target cryptocurrencies, the nature of origin of which is a specific intention of the developers.
These digital currencies have an original purpose.

2. Non-targeted—the creation of such cryptocurrencies most often occurs involuntarily, as a result
of software failure and a branch of the development scheme of the indigenous digital currency.
This rebuilding of the system is called a fork.

By the original code, they are distinguished as:

1. Original digital currencies—the process of their creation began with a completely new system
and code, different from the previously used cryptocurrencies.

2. Forks—modernization or strong change in the source code of a certain existing cryptocurrency to
create a new one—a subsidiary [12,13].

One of the most essential classification features is by the type of regulation:
Centralized cryptocurrency system—control and regulation of operations within the blockchain is

carried out by a certain body (administrator) of the system, which can be one or more processing units.
Such an administrator is able to make adjustments to the emission process to manage the stability of
the system; decentralized system—lack of a single regulator in the chain and control hierarchy.

The mining method is a technical method of extracting currency based on the use of computers to
form and calculate blocks of information [14–16]. Mining, in turn, is divided into:

1. Independent mining: the principle is the same as that of an individual entrepreneur:
one participant of the system works and receives full profit from the work done.

2. mining pools or joint mining: there are more than one participant. The computing power of
technology is added up and accumulated into a more powerful single system, where each member
receives a share of the profit equal to the share of the contribution to the computing power of
the pool.

3. cloud mining is the use of remote computing power under a lease or lease agreement,
where operations are performed on behalf of the client.

2.4. Open Innovation with Cryptocurrency

Many researchers include the deep learning techniques in selection approaches for Open Innovation
with cryptocurrency [17–19]. However, this paper proposes that autonomous learning of open
innovation for sustainable artificial intelligence is the optimal approach for novel features selection,
in particular the hybrid clustering analysis using an improved krill herd algorithm [20], an unsupervised
text feature selection technique based on hybrid particle swarm optimization algorithm with genetic
operators for the text clustering [21], and a feature selection method to improve the document clustering
using particle swarm optimization algorithm.

Many firms in the world, including Russian firms, have understood their mission in business
development and spend a substantial part of their funds for this purpose [22,23].

The role of firms in implementation of the emerging innovation management paradigms become
important: a big difference between Russian and Western venture funds is that Russian funds use
simple spending rules, spending all current income (net management fees) for various purposes,
including business development [24–30].
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Thus, as the managing experience of firms has grown and as new challenges have emerged,
giftedness techniques have improved the calculation of the spending rate. Initially, the firms had to
assess the viability of spending, compensate for payments, and cover inflation. Many firms have not
yet joined the fight against methods of charity expenses that are widely recognized abroad, choosing
simplified solutions, as they lag behind modern management technologies [5,31–33].

As a rule, the flows in open innovation projects are available to improve digital academic
entrepreneurship level and research activity of preserving staff, students, and funds [34–37].

In Russia, the development of open innovation is hindering internal barriers:

1. The lack of interesting research programs that universities would be ready to sell or show sponsors
in order to attract means.

2. The high initial maintenance costs in effective management team.
3. High business standards culture.

Despite the existence of these barriers, availability and performance of the development of
open innovation can become objective criteria for assessing the effectiveness of open innovation
entrepreneurship and research activities [38–40].

Thus, as the managing experience of firm has grown and as new challenges have emerged,
giftedness techniques have improved the calculation of the spending rate. Initially, the firms had to
assess the viability of spending, compensate for payments, and cover inflation [41–46].

When introducing the concept of open innovation for the improvement of digital business it
should consider possible difficulties associated with the paradox of openness [47–52].

The cultural aspect is the willingness of the company’s staff to accept new things, to use the test
and learn approach [53–56]. It often becomes an unsolvable task. The implementation of several small
projects before the full-scale deployment of the program reduces the fear of failure in management and
staff distrust of the new tools [57–60].

3. Data

As of today, digital currencies are not a reliable store of value and, moreover, a measure of value,
due to the exchange rate’s high volatility. The main factors affecting the value of cryptocurrencies are
the supply and demand ratio, investor sentiment and market factors. Only a small fraction of the
value of digital currencies is backed up—the cost of generating them. Another important factor that
distinguishes cryptocurrency from fiat money is the limited supply and, as a result, the complexity of
elastic market expansion. For example, the most popular cryptocurrency—Bitcoin—has an emission
limit of 21 million coins: at the end of 2019, slightly more than 18 million pieces were mined. According
to the calculations of the system algorithms of Bitcoin, the last coin should be mined in 2140. Due to
the increasing complexity of cryptocurrency mining, the cost of its creation will constantly grow;
therefore, the Bitcoin rate will also increase. To assess the complexity of mining, there are two specific
indicators—the hash rate and the complexity of the pool [61,62].

The hash rate reflects the total computing power of the mining equipment involved in the
cryptocurrency system and is expressed in hash/sec (H/s). The complexity of mining is constantly
growing. This fact is explained by the continuous increase in information stored in each subsequent
block, so it is already quite difficult to see the designation H/s: it would be a number with at least
eighteen zeros. The following designations are mainly used: terahesh/sec (TH/s) and exahesh/sec
(EH/s), where TH/s = 1,000,000,000,000 H/s, and EH/s = 1,000,000 TH/s [63–65].

After analyzing the graph, we can conclude that there is a geometric progression in the development
of the complexity and speed of information processing by all members of the Bitcoin system.
The generation of each block of information requires more and more resources in the form of
electricity and increased technical requirements for participants (Figure 3). The formation of each block
requires the generation of a larger number of hashes—hence the tremendous growth in the network
hash rate.
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The second indicator—the complexity of the pool—has a specific calculation formula:

D = DIF1(target)/CUR(target) (1)

where

D is the pool’s complexity;
DIF1(target) is the number of symbols in the hash;
CUR(target) is a standard 256-bit number.

Since the complexity has a large spread in the analyzed period, we take the logarithm of the pool
complexity in order to track the relative change in the indicator relative to the previous periods.

Still, cryptocurrencies have some of the characteristics of financial assets and fiat money, but today
they cannot be equated with them (Figure 4). Many countries are actively promoting the development
of payments using cryptocurrencies, so digital currencies are already partially a means of payment.
If we break away from the standards and rules of the existing global payment system, then the existence
of agreements between paying agents about the method of payment in practice may be more important
than the legal security of this issue, especially if the terms of such transactions are mutually beneficial
for the participants. Comparative characteristics of digital currencies as money and financial assets are
given below (Table 1).
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Table 1. Comparative analysis of cryptocurrencies, money and assets.

Characteristic Fiat Money Assets Financial
Assets Cryptocurrency

Store of value Yes Yes Yes Heт

Medium of exchange Yes No No Partially

Unit of account Yes No No No

Property right No Yes Yes Possible

Economic benefits from
ownership Possible Yes Yes Possible

Is a liability from a
third-party Yes No Yes No

Information transfer and
storage function No No No Yes

However, cryptocurrencies have one important feature that distinguishes them from fiat money
and financial assets: they have a unique function for processing massive amounts of information:
as previously noted, cryptocurrencies operate on blockchain networks.

4. Analysis

4.1. Price Stability

Bitcoin price dynamics over the past 10 years are presented in the chart below [66,67].
At the beginning of 2020, Bitcoin reached the price of $7700 per coin—this indicates that the

price of this currency for the analyzed period from 2010 to 2020 increased by almost 1,000,000 times.
Thus, the high risks of this instrument can be noted not only within the framework of payment systems,
but also as an investment. High profitability is also associated with the high risks of cryptocurrency:
the maximum decline in absolute value was in the period from the end of 2017 to the end of 2018, and it
amounted to $10,350 or 73%. This volatility is explained by the sensitivity of investors and currency
holders to market news: in addition to all the main market factors, such as the political situation
in the world, the investment climate and the regulatory framework, the internal factors associated
with changes in technologies and various processes in the system influence the cryptocurrency.
This preposition is about forks.

As a result, such a strong drop in the cryptocurrency rate can be explained by the slowdown in
the development of the industry during this period, the absence of a news background about growth
in the market, as well as a hard fork that led to the formation of a new currency—the altcoin BITCOIN
SV [19–22]. All these factors negatively affected investor sentiment and affected the value of Bitcoin.
For a more objective assessment of the dynamics of the value of a cryptocurrency, it is necessary to
provide a graph of the logarithm of the price, since the spread of prices in the analyzed interval is large.

In contrast to the first figure, the second graph shows the relative price change. As a result, we can
conclude that the most rapid growth of the crypto asset was observed at the beginning of its appearance
on the market. This is again related to the future expectations of investors and the prospects for this
cryptocurrency. It should be noted that although Bitcoin is the very first cryptocurrency, it is not very
stable. That is why, at this stage, it is difficult to imagine Bitcoin as a payment alternative to existing
currencies, but this asset can be used as an investment object. A more detailed comparison will be
discussed in the second section of this chapter.

As has already been mentioned, the cryptocurrency market is constantly evolving, and it would
not be a market if there was only one cryptocurrency. As of April 2020, there are more than 2850
active digital currencies, with constant ICOs (initial coin offerings) occurring, and new platforms and
cryptocurrency systems being created. Each developer tries to bring something new, eliminating
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the shortcomings of existing systems. There is strong competition in the market, which constantly
stimulates the industry and improves it. To assess the state of the market, it is necessary to consider
the dynamics of market capitalization, as well as the volume of daily trading [68–70].

Analyzing the graph, we can conclude that the peak of market capitalization was in January 2018
at $742 billion: this is explained by the high demand for cryptocurrency. In the beginning of 2020,
the capitalization fell to 220 billion. Now this financial instrument is in a state of limbo: speculative
players are mainly sitting in the cryptocurrency, trying to make money in a highly volatile market.

The cryptocurrency market is relatively young, with Bitcoin being its “founder”. This asset class is
extremely specific and unique, so standard market metrics cannot be applied to it. That is why unique
indicators are being actively developed for market analysis, which help to assess the cryptocurrency
market. One of them is the BITCOIN dominance index. For a long time, until 2017, Bitcoin had the
status of the absolute dominant of the market with a share of over 80% in terms of capitalization
(see the figure below). The dominance index measures the share of Bitcoin in the total capacity of the
cryptocurrency market. The calculation is based on data for all digital currencies, including newly
formed [71–75].

From the data presented in the graph, we can conclude that, starting in 2017, the situation of
Bitcoin’s dominance over all altcoins is gradually changing due to the development of such large
competitors as etherium, EOS, and other altcoins. It is also worth noting that the market became more
volatile in the period from 2017 to the end of March 2020 (Figure 5). Bitcoin still maintains its leadership
in the market, but this leadership is no longer undeniable. Until 2017, Bitcoin’s market share varied
between 77 and 96 percent of total capacity, but from 2017 to 2020 it ranged from 33 to 67 percent.
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For an objective assessment of activity in the cryptocurrency market, one should study the
dynamics of the daily turnover of this sector. An increase in market turnover, as a rule, indicates an
increase in the liquidity of cryptocurrencies, which should have a positive effect on their rate, as well
as their value as a means of payment. However, due to the strong volatility of most cryptocurrencies,
they are often used for speculative purposes, which in no way contributes to their development and
formation as participants in the payment system. Such capital is considered to be fictional capital,
which does not contribute to the development of the economy, but only participates in the redistribution
of capital [76–78].

This chart directly confirms the interest of speculators in the cryptocurrency market: since January
2019, there has been active growth in the daily turnover of digital currencies (Figure 6). Also,
after the latest news about the epidemic caused by the coronavirus, the volatility of the cryptocurrency

https://ru.investing.com/crypto/charts
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market has increased—an ideal time to enter the market for speculators. From here, you can see
that at the beginning of April 2020, the average daily turnover for cryptocurrencies is $150 billion.
This means that the asset is extremely liquid. The market has developed confidence in the oldest
cryptocurrency—Bitcoin: despite the high level of risk, investors are confident in the longevity of this
asset, which is why, when prices fall against the background of news about the virus, the society of
traders and investors begins to buy the asset at a more attractive price. The figure below shows the
structure of daily turnovers by digital currencies.
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It can be seen from the graph above that BITCOIN and ETHEREUM hold the leading positions in
the trading volume with shares in terms of turnover of 26.27% and 14.06%, respectively. The main
features of these currencies are their long history of existence in the market, high capitalization and
high volatility. BITCOIN CASH, despite the fact that it is an altcoin and was formed as a result of the
Bitcoin hard fork, has a more stable exchange rate and is not so interesting for market speculators.
Accordingly, we can conclude that a potential investor is looking for high-risk and highly profitable
assets in the cryptocurrency market to carry out speculative transactions [79,80].

Based on the analysis, we can conclude that the cryptocurrency market is interesting and in
demand not only from the side of developers, but also from the side of investors. The market is
constantly seeing the introduction of new cryptocurrency systems. Therefore, the constantly growing
competition contributes to the active development of the market. Until 2017, Bitcoin was the absolute
market leader with a market share of over 80%. However, due to the growing demand for existing
digital currencies and the emergence of new ones, the Bitcoin dominance index has been steadily
declining, which reflects the weakening of the leadership position of this cryptocurrency in recent
years. The market specifics include high volatility caused by the sector’s sensitivity to different
factors. This is very attractive for potential investors who are willing to accept the market risk. This,
however, causes the utility of the cryptocurrency to be lost. It begins to act as a tool for speculative
transactions and capital redistribution but becomes less suitable for participation in the global payment
and financial system.

4.2. Cryptocurrency Comparative Analysis

At the present stage of social development, it is difficult to imagine its functioning and activity
without money. Money is a special commodity, which at the same time stands out strongly from the
commodity world: it plays the role of a universal equivalent expressing the value of all resources,
goods and services, and is also capable of being exchanged for any of them. Accordingly, the essence

https://ru.investing.com/crypto/charts
https://ru.investing.com/crypto/charts
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of money consists in the performance of the following functions as well: a medium of exchange, a unit
of account, a store of value, and a standard of deferred payments. It is these functions that should be
the most important characteristic in the formation of a cryptocurrency as a full-fledged participant
in the payment system and the financial sector. However, at this stage, most cryptocurrencies are
predominantly investment objects and are more similar to financial assets than a new type of money,
since they do not differ in high stability, security, and liquidity [81].

Financial assets are a specific form of ownership, property values that can be in cash or in the form
of financial instruments. The exclusive advantage of cryptocurrency in terms of its use in financial
markets as an asset and a tool for capital redistribution is the use of blockchain technologies in the
system, which will increase the efficiency and safety of investments.

In circulation cryptocurrency can be used as a system of exchange, transfer, and storage of
information in different aspects of public activity [82]. So, firstly, blockchain networks process
information about transactions, which is stored in an encrypted form, without the possibility of
identifying users, for example, in the Bitcoin network. The data on transfers are always reliable, without
the possibility of changing them, since they go through the process of confirmation by all participants
in the chain. Secondly, the blockchain system using smart contracts allows one to completely get rid of
intermediaries, as well as reduce the time and money costs of transaction participants. These contracts
have increased reliability and safety for the participants, since unscrupulous counterparties have no
opportunity to change the terms of the transaction [83].

Cryptocurrencies are unique and specific regarding their potential as a financial investment—an
asset. According to information provided by the Organization for Economic Co-operation and
Development (OECD), an asset is a certain property that allows its owner to retain the value of the
valuables, and also provides the right to receive economic and other benefits from its storage and use.
However, while not being a reliable store of value, cryptocurrencies do not have a stable purchasing
power, unlike fiat money, over a long period of time. In addition, digital currencies are not able to
ensure that the owner receives a stream of payments, unlike other investment objects such as real
estate, stocks or bonds. It is the inability to bring money from the possession of this digital asset that
explains the lack of intrinsic value in cryptocurrencies. On the other hand, cryptocurrency is able to
generate income for depositors due to changes in market value—this factor is one of the dominant
factors in the formation of demand in the market for a particular cryptocurrency [84].

4.3. Competition on the Cryptocurrency Market

From the analysis carried out in the previous section, it can be concluded that at the current stage,
it is quite difficult for cryptocurrencies to compete with financial assets and fiat money in terms of
efficiency, since digital currencies have not yet gained the appropriate global recognition and regulatory
foundation for their widespread implementation and use. However, within their own industry, digital
coins and cryptocurrency platforms are actively competing with each other: new systems appear,
and existing ones are subject to further development. It should be noted that it is mainly market types
of cryptocurrencies that are competing, which are not tied to specific social networks, computer games,
commodity networks, etc.

The features of competition in the cryptocurrency market include uninterrupted trading and
mining, as well as a high potential market capacity. This is due to the fact that when they enter the
market, cryptocurrencies do not take money from competing cryptocurrencies, but create and attract
additional funds, contributing to the constant growth of the market. Each cryptocurrency platform tries
to capture its share of the market by introducing technological and methodological open innovations
into their systems. EOS offers the most innovative system to date, with huge potential for scalability
and modernization of technical equipment. The main criterion when buying a cryptocurrency is the
ratio of possible risks and potential benefits for investors from ownership. The material benefit or
safety of property is provided not only by the exchange rate difference of the digital currency, but also
by minimizing the costs associated with using the system.
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The innovative EOS system is built on the principle of horizontal and vertical formation of a
chain of blocks—in fact, allowing transaction flows to be processed in parallel without losing security
properties (Figure 7). However, due to high technical requirements, partial centralization appeared in
the system with twenty nodes that confirm transactions [85].
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The commission system is also different from other cryptocurrencies and is a payment for the
RAM in the system. In other words, without adding new information to the system, without creating
new wallets, a potential participant in the system does not pay for the use of cryptocurrency and can
make money transfers around the world without additional expenses.

If we compare the three parameters—costs, performance, and scalability, the EOS system is one
of the most effective projects on the cryptocurrency market. Such a cryptocurrency system is able to
compete not only in the domestic crypt market, but also become a “rival” to existing payment systems
and cross-border transfer systems. This can be achieved due to the system having the same favorable
conditions for companies, potentially using it due to the speed of operations, the availability of free
software code, and low costs when registering a company in this network, and also citizens who can use
this platform for daily payments and money transfers across the border with a minimum commission.

From this presented graph, we can make conclusions about the disproportionately greater potential
of the EOS currency: in the absence of commission for operations, this cryptocurrency has a potential
of 50,000 transactions per second, according to the developers, against 10 and 25 tr/s for Bitcoin and
Ethereum, respectively. But even with the current average system throughput of 1200 transactions per
second, this platform is the market leader.

5. Discussion: Cryptocurrency and Open Innovation

After this study the find that Bitcoin is the very first representative of the cryptocurrency sector.
The system appeared in 2008 with the aim of developing the asset as a global means of payment.
Nobody owns or controls the Bitcoin network, the system has an open system code, and thus everyone
can become its participant [85]. Unlike Bitcoin, the goal of Etherium was to develop a smart contract
platform. The network began operations in 2015, the main feature of which was the presence of open
source, suitable for the development of third-party decentralized applications. Ethereum is a pioneer
in the development of blockchain-based smart contracts. When launched on the blockchain, a smart
contract becomes like a self-acting computer program that is automatically executed when certain

https://ru.tradingview.com
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conditions are met. The open source code allows developers to implement this system in their business
processes, which gives a strong competitive advantage [85].

Autonomous learning approaches for open innovation study is optimal for sustainable artificial
intelligence for EOS (Figure 8). The EOS protocol emulates most of the attributes of a real computer,
including hardware (CPU(s) and GPU(s) for processing, local/RAM, hard disk storage) with computing
resources equally distributed among holders of the EOS cryptocurrency. An important feature of
this system is the absence of commissions and a huge data processing speed. It has a centralized
management [85].J. Open Innov. Technol. Mark. Complex. 2020, 6, x FOR PEER REVIEW  13 of 19 
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Summarizing the characteristics described above, the following three most important functional
features can be noted as fundamental in developing cryptocurrencies.

1. Similarity with the most popular large-scale currency—Bitcoin. This characteristic is due to the
high credit of investor confidence in the Bitcoin platform and all its hard forks.

2. Support for smart contracts. This property is new on the market, but it is this concept and open
innovation that can fully reveal the potential of using cryptocurrencies in the modern world.
Accordingly, investors believe in this technology and invest in the corresponding coins and
digital assets.

3. Availability of open source for application development. This property of cryptocurrencies makes
it possible to expand the range of use of blockchain protocols and enables third-party developers
to create programs that are integrated into sectors of the economy and social activities in general.

A relatively new classification feature based on implementing the emerging innovation
management paradigm:

1. State cryptocurrencies—this digital currency is controlled by an authorized government body.
This scheme does not maintain the main advantage of cryptocurrency—decentralization and
data confidentiality. In this type of cryptocurrency, the interests of the state about full awareness
of operations carried out in the system collide with the interests of network users in complete
security and privacy of data.

2. Cryptocurrency systems founded by private organizations. The main purpose of their creation is
to generate profit in the form of commissions from network users. For this, the tasks of maximum
satisfaction of consumer interests were set: the more extensive the use of cryptocurrency, the more
money the organizers receive for it [86].

By architectural design and open innovation symbiosis, cryptocurrencies are distinguished as:

https://ru.tradingview.com
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1. Bitcoin and altcoins. This group of digital currencies includes the first cryptocurrency is Bitcoin,
which is still the most recognized cryptocurrency and its counterparts are altcoins. These are
cryptocurrencies built on a platform related to Bitcoin’s and have a similar set of characteristics
and properties. These cryptocurrencies are most often used as a financial asset and traded
on exchanges.

2. Stablecoins are a cryptocurrency backed by a third-party asset, which is the basis for pricing for
this type of currency. The issuer of such a cryptocurrency stores an asset that provides the value
of a stablecoin in bank accounts. Traditional currencies are most often used as such an asset.
These cryptocurrencies are intended for making payment transactions, since their volatility is
much lower and comparable to the volatility of the underlying asset. Such coins differ significantly
in characteristics from altcoins.

3. Tokens are both a unit of value and a unit of calculation that is used within one project. Accordingly,
ICOs are carried out to attract investments in the issuing company. The cost of such coins may
increase depending on the performance indicators of the issuer, and after that the tokens can be
traded on the exchange. This type of coins can be compared to venture investments, since they
have a minimum intrinsic value at the start, and the risk of not receiving income is very high [87].

By the issued volume and cyclical dynamics of open innovation, there are:

1. Cryptocurrencies with limited and cyclical emission, for which an upper level of release
is determined at the launch of the system, which may be artificially or technically limited.
This classification feature is extremely important because it determines the cryptocurrency’s
ability to be used as a ubiquitous payment method. With an increase in the emission of such
a digital currency, its cost often grows, as well as the complexity of computing processes and
requirements to the technology.

2. Cryptocurrencies without emission but with cyclical restrictions. The issuance of such coins is not
limited by the actions of the administration or the bandwidth of the system. Such cryptocurrency
systems are innovative and often have the ability to scale freely or have high technological
resources. If we consider digital currency as a potential replacement for existing fiat money,
then cryptocurrency systems of this type are the most promising.

Innovation performance of the digital currencies is based solely on analysis of the features of
existing cryptocurrencies, as well as foreign experience of regulation. Moreover, there are no legal
foundations that fully disclose the concept of cryptocurrencies in Russia today, as well as any legal
norms governing this market. Based on scientific literature and foreign experience regarding this
matter, it can be concluded that there is a close relationship between the science of cryptography and
the essence of cryptocurrency [88].

Digital currencies were created as a result of an offshoot in cryptography’s development into
hashing, and later into the blockchain—an ordered chain of encrypted streaming data. It was this
technology that became the catalyst for the emergence of the cryptocurrency market. Together with the
active crypto sector and technologies in general, new currency systems began to appear, both similar and
different from the first cryptocurrency—Bitcoin. And at this stage, it became possible to classify digital
currencies depending on the intended purpose, degree of the system’s open innovation, the issuer,
the order of production, properties, characteristics, and output volumes by the source of the platform.
As a result, a feature of all cryptocurrencies is their security, cross-border nature, as well as temporary
freedom of circulation, transactions and mining. Thus, as the managing experience of firm has grown
and as new challenges have emerged, giftedness techniques have improved the calculation of the
spending rate. Initially, the firms had to assess the viability of spending, compensate for payments,
and cover inflation.

Regarding the dynamic growth of firms based on the appropriability, external search,
and collaboration in the era of the digitalization and computerization of all areas of society, including
countries’ payment systems, there is an acute problem of maintaining the confidentiality of information
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and the reliability of operations. Economic and financial progress required an increase in the
sustainability of the technological component of operations, as well as a new mechanism capable of
protecting data transferred through payment systems and the Internet. Blockchain became the open
innovation fulfilling this precondition.

This technology had its roots planted in the 90s of the last century but received a lot of attention
from the financial sector in 2008. Blockchain has been actively developing ever since but is not directly
related to cryptocurrency: it is used in many other industries as well. Representatives of the real sector
of the economy are exploring this mechanism for the possibility of its implementation and functioning
in business. Nevertheless, blockchain receives special attention from the financial sector.

The peculiarity of this technology is revealed in the distributed storage of information. Data on
money transfers, issued loans, paid fines and other transactions are stored simultaneously on all
devices connected to this network. The information content of these blocks in the chain can be any
record that can be written on a sheet of paper, but it is almost impossible to change the information
that has entered the chain. This feature can significantly increase the reliability of data and the security
of transactions since the data registry is distributed among many devices, making it decentralized.

Alibaba went from being a small firm to a large enterprise that uses full-fledged implementation
programs. It is possible to formulate the main components of the success of Alibaba by implementing
artificial intelligence. The first is the corporate culture and readiness to work with new tools. A special
role belongs to the management team: the chances of success are increased if the top management is
familiar with modern digital technologies firsthand. Successful companies give priority to sustainability
conditions in projects. Another basis for success is the right organizational model.

Successful programs necessarily include talent management—hiring employees with new
competencies—and the development of existing staff. In addition, the open innovation systems
must meet the requirements of data processing and storage professionals. Finally, the data itself,
which should be useful, meaningful, and sufficient to process.

6. Conclusions

It can be concluded that the cryptocurrency market is constantly sustainable, developing both
technical and technological aspects of its systems. New digital currencies are appearing, and existing
ones are being improved. The competition in the digital currency market is segmented and only market
currencies designed for use outside the framework of one system can compete. Three main directions
of sustainable development of cryptocurrencies with internal competition have been formed: altcoins,
which copy Bitcoin by their properties, stablecoins, which are “pegged” to a certain legal currency,
and cryptocurrency systems that allow developers to create applications for using these platforms
in various industries. According to the results of the analysis, the most effective and promising
cryptocurrency is EOS with the platform of the same name, which has the lowest commission among
the analyzed digital currencies and allows you to integrate third-party applications into the system.
In terms of daily turnover in the market, operations with Bitcoin are also in the lead. This is due
to high volatility in the market, which allows for the use of cryptocurrency as a tool for speculative
operations. Despite its investment attractiveness for investors and speculators, cryptocurrency has a
number of features that distinguish it from fiat money and financial assets. The main disadvantage
of cryptocurrency on this side is the complexity of its forecasting and the impossibility of using it
as a means of accumulation or payment as freely as legal currency. The main implications of this
paper are a theoretical base for future research in cryptocurrencies. Further studies will concentrate on
incorporating other factors into the similar theoretical base and developing new approaches to model
combination in crypto market prediction.
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87. Kenda, K.; Kazic, B.; Novak, E.; Mladenić, D. Streaming Data Fusion for the Internet of Things. Sensors 2019,

19, 1955. [CrossRef]
88. Kang, Q.; Zhou, H.; Kang, Y. An Asynchronous Advantage Actor-Critic Reinforcement Learning Method for

Stock Selection and Portfolio Management. In Proceedings of the ICBDR 2018: 2nd International Conference
on Big Data Research, Weihai, China, 27–29 October 2018; pp. 141–145.

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

https://www.imemo.ru/en/publications/info/adaptive-methods-of-short-term-forecasting-of-temporal-rows-moscow-finansy-i-statistika-publishers-2003
https://www.imemo.ru/en/publications/info/adaptive-methods-of-short-term-forecasting-of-temporal-rows-moscow-finansy-i-statistika-publishers-2003
http://dx.doi.org/10.1016/j.ijforecast.2018.08.004
http://dx.doi.org/10.3390/fi8010007
http://dx.doi.org/10.1016/j.econlet.2007.06.019
http://dx.doi.org/10.1016/j.chaos.2018.11.014
http://dx.doi.org/10.1371/journal.pone.0123923
http://dx.doi.org/10.1038/srep03415
http://dx.doi.org/10.1016/S0004-3702(97)00043-X
http://dx.doi.org/10.1016/B978-1-55860-247-2.50037-1
http://dx.doi.org/10.3390/s19081955
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Literature Review 
	The Innovation in Cryptocurrency Market 
	The Emergence of Cryptocurrency and the Chronology of Its Development 
	Forms of Cryptocurrency 
	Open Innovation with Cryptocurrency 

	Data 
	Analysis 
	Price Stability 
	Cryptocurrency Comparative Analysis 
	Competition on the Cryptocurrency Market 

	Discussion: Cryptocurrency and Open Innovation 
	Conclusions 
	References

