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Abstract

Blockchain is currently considered as a key technology that can significantly reduce the level of transaction costs in
the economy, reduce the level of economic and financial risks, and increase the efficiency of economy and financial
sector.

In this regard, it is relevant to study the possible trajectories of blockchain transformation under conditions when the
state has not yet developed a universal model for blockchain integration into the economic system.

The blockchain research method as a good is represented by economic sociodynamics, which studies the typology of
goods and their transitions under the influence of interests that society presents to a particular product or service. The
models of dynamics of social groups of M. Olsen and R. Putnam are also used.

The endowment of blockchain with the features of a social good by the state shall not be accompanied by the
deprivation of blockchain of the properties of a private good that can satisfy private, not just public interests. This will
create conditions for increasing the share of Putnam's groups and reducing the share of Olsen's groups, which will
increase the level of trust in society and stimulate the improvement of macroeconomic indicators, such as economic
growth and increase in the GDP investment share.
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Introduction

The potential for widespread use of blockchain technology in the financial and economic spheres is due to the
possibility of a significant reduction in transaction costs by increasing the security of transactions, reducing the cost
of involving third parties in transactions, and using smart contracts. [1, 2, 3]

The goal of our study is to consider blockchain as a good, the consumption of which creates groups that differ in their
impact on society as a whole. [4, 5]

In terms of view of economic sociodynamics, blockchain is a communal good that satisfies private interests, but at the
same time is in the process of acquiring features of a social good, that is, the ability to satisfy the interests of society,
not reducible to private interests.

The blockchain sociodynamics as a good can be considered within the framework of the models propsed by M. Olsen
[6] and R. Putnam [7]. At the stage of blockchain emergence as a communal good, Olsen's groups formed around it,
while endowing the blockchain with the features of social good created favorable conditions for the formation of
Putnam's groups. Such dynamics of various types of groups allows explaining the reasons for the increase in trust in
society, provided that the blockchain goes into the category of mixed communal good.

At the same time, the desire to limit the blockchain to exclusively social utility will resume the process of forming
Olsen's groups around this technology, which can level the trend of increasing trust in society and lead to an increase
in transaction costs.

Methods

Olsen's Groups and Putnam's Groups

In the classical works of M. Olsen and R. Putnam on the issues of social dynamics, two different models of the impact
of social groups on the economy are presented. Olsen's model states that small groups united by a common interest
have disproportionately large opportunities to pursue their own interests, often to the detriment of wider social groups.
Putnam, on the basis of comparing the level of economic development of the north and south of Italy, formulates a
different model in which the more developed various kinds of associations, unions, groups are, the more this stimulates
the efficiency of the state and increases the economic effectiveness.

And Olsen bases his conclusions on the fact that the larger the group is, the more difficult it is to achieve unity of
opinion within it and determine the ways of putting those opinions into practice. In addition, competition for leadership
inevitably arises in large groups, such as trade unions, parties, taxpayers, consumers, fractions, which weakens or
completely negates their ability to protect the interests of their individuals. And, on the contrary, compact, relatively
small groups of like-minded people are devoid of such shortcomings, they are united not only by the unity of views,
but also the size of possible gain will be incommensurably greater, if lobbying for their interests is successful. At the
same time, the gain of a wider group will be distributed among such a number of participants that it will turn out to
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be small, and no group member will put much effort into it for the sake of receiving it. The excessive distribution of
such groups in society leads to negative external effects, distortions in the economic policy of the state, since the
decisions taken are focused on the interests of a limited circle of people. According to Olsen’s studies, this reduces
the volume of investments, distorts the sectoral distribution of investment resources, slows down the level of
innovation activity, and slows down economic growth.

Putnam's model considers wide membership in various groups, associations, and associations as a source of
strengthening trust and social ties both within such groups and in society as a whole. Associations develop the habit
of interacting, forming a common opinion, trusting other people with each other in their members with each other in
their members; moreover, not necessarily the members of the same association. Such groups have positive external
effects that are assigned by the whole society. The spread of Putnam's groups increases the level of trust in society,
increases the effectiveness of social interactions, which has a positive effect on economic dynamics. An example of
society with the dominance of Putnam's groups is Silicon Valley, where there is a developed network of informal and
formal relationships between developers of advanced technologies.

The approaches of Olsen and Putnam shall be considered as complementing each other, because both forms of group
behavior are observed in real society.

Economic Sociodynamics

Economic sociodynamics recognizes the existence of social goods, which are not limited solely to the sum of private
goods.

At the same time, social goods have two criteria properties: (a) if they are available to someone, then they are available
to everyone, or the property of non-exclusion, (b) their consumption by one does not prevent the consumption of
others (non-rivalry). At the same time, these criteria are rather vague and require formulation of clearer signs of a
public good.

An important aspect is the presence of the primary consumption effect in social goods, which is assigned directly by
the consumer of this good, and the secondary effect, which is consumed by society as a whole. An example of such
an effect is the view of theatrical production, where the viewer receives directly private pleasure (the primary effect),
but the secondary effect is the general cultural development of society, which, for example, increases human capital.

The theory of socioeconomic dynamics shows that the conditions that determine the existence of communality
properties in the goods, i.e. non-exclusion and non-rivalry in consumption, with the development of institutional
structure of society, technological progress, are changing. As a result, there are opportunities to overcome
communality, as a result of which these goods turn into private goods. Thus, the first law of economic sociodynamics
is formulated as follows: as a development result of the institutional environment and technological progress, the
cycles of communal goods asymptotically disappear, and the goods themselves begin to evolve within the boundaries
of the cycle of private goods.

Blockchain is a communal good that evolves into a mixed communal good. The next stage of its evolution will be the
transformation into a communal good and, at the final stage, a private good.

Results and Discussion

Endowing Blockchain with the Social Utility Functions

It is necessary to analyze the mechanism of endowing blockchain as a communal good with the social utility functions
that transform it into a mixed communal good and generate the secondary consumption effect described above. There
is a specific mechanism to reduce the individual utility of communal goods in market conditions. As a result, the
marginal individual utility of the communal good decreases, but usually not due to a decrease in the value of each
additional unit of goods, but as a result of the “communal apartment” effect [4, p. 245].

Initially, blockchain served as a platform for the issue and circulation of Bitcoin cryptocurrency, which, according to
its creator S. Nakamoto [2], was devoid of the shortcomings of finite currencies: the possibility of excessive issue
provided speed and anonymity of payments, and was protected from fakes and double spending due to cryptographic
mechanism.

However, over some time, blockchain began to attract more attention, alternative cryptocurrencies arose. Bitcoins and
other cryptocurrencies began to be used as a speculative tool, which led to a significant increase in their quotes on the
exchange. There was a situation for the cryptocurrency users, who were engaged in its “mining”, where speculative
operations with cryptocurrency turned out to be no less profitable than its direct mining.

There was a decrease in the individual usefulness of this good, while its social usefulness has been increasing at the
same time. De facto, the market began to gradually integrate the blockchain and use it for its needs, as a result of
which the incentives for blockchain participants to support it on an individual basis were significantly reduced. Large
groups of “cryptocurrency miners”, who organized “computer factories” or “mining” pools for cryptocurrency mining,
began to crowd them out, thereby further reducing the individual utility the blockchain, while increasing social utility.
In turn, the cautious attitude of many states to this good, in which they saw a source of danger for the financial and
economic systems and even for the security of the state as a whole, also negatively affected the individual usefulness
of the good. [8]

At the same time, there is another mechanism for endowing good with features of social utility, which is associated
with the level of trust that is observed in society.
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Formation of Olsen's Groups and Putnam's Groups in Relation to the Blockchain Sociodynamics

It is necessary to distinguish between trust as an individual good and trust as a social good. In the studies conducted
by Knack, Keefer, Zak [9, 10, 11], trust was measured sociologically by directly interviewing the citizens, that is,
based on the trust model as Lindahl's good [12], when the need for trust in society is the sum of individual demand
curves on a public product, in particular such a specific product, which is trust. At the same time, only a fairly narrow
circle of blockchain participants can benefit from the benefits of increasing blockchain-based trust in the first phase,
since this technology has not yet been entered into the regulatory field of most countries and is in a kind of “gray”
area.

Here we are faced with the phenomenon of forming Olsen's groups, which are distinguished by a high level of trust
within the group, despite the fact that group members experience a lower level of trust in those who are not part of the
group. The spread of blockchain technology will inevitably be accompanied by a regulatory regulation of its existence
and application in the economic transactions, which will significantly expand the number of those who will use the
blockchain on an ongoing basis. Given that there are significant prerequisites for the widespread occurrence of
blockchain in the financial sector [13, 14, 15], which is distinguished by the massive number of consumers of its goods
and services, one shall expect the transformation of Olsen's groups into Putnam's groups, for which an increase in trust
within a group or association leads to an increase in trust to those, who are not directly included in this group or
association. This increases the level of trust in society as a whole.

Olsen's groups are formed not only among blockchain supporters and active users, but also among those, who consider
this technology as a threat to their welfare. These may be large financiers, for whom the spread of cryptocurrencies
poses a direct threat to their business, government officials convinced that blockchain and cryptocurrencies pose a
threat to the national economy, as well as the financial and credit system At the same time, it can be noted that at a
certain stage, the interests of Olsen's groups of blockchain users and its opponents converge to a certain extent. For
blockchain users, this technology is seen as a tool to free themselves from the restrictions that the state and, in
particular, the financial institutions impose on them. Therefore, the less the state will try to regulate the use of this
technology, the better it is. Creation of special conditions in society for increasing the share of Olsen's groups beyond
a certain limit, and such groups always exist, because they arise for various reasons, impedes the formation of Putnam's
groups at the same time, thereby reducing the level of trust in the society that these groups generate and decreasing
the level of human capital, since trust acts as one of its components.

From the point of view of economic sociodynamics, this means that when a blockchain moves from a communal good
to a mixed one, its evolution takes place within the framework of a quasi cycle, during which local fluctuations in the
social usefulness of the good take place. This is due to the fact that the recognition of blockchain as a legal platform
for economic transactions is very controversial. A number of countries have legalized activities based on blockchain
and cryptocurrencies. Others do not yet regulate this activity at the level of national legislation, as, for example, in the
Russian Federation. Nevertheless, the wider the recognition of blockchain at the national and international levels is,
the higher its social utility is and the more confidently its transformation into a mixed communal good takes place.
Sociodynamics predicts the possibility of switching the good from one graph describing its evolution to another graph,
where the good may undergo a different transformation. Thus, blockchain can jump onto the evolution trajectory
within the framework of the social good at the stage of a mixed communal good, where its evolution will stop, that is,
blockchain transformation into a private good will not happen. Another possible option: blockchain goes into a group
of social goods, losing its individual utility and maintaining its social utility. This can happen when the state prohibits
the use of blockchain by private individuals, restricting the use of this technology only for public needs, such as storing
archives, databases of pension funds, etc.

It can be predicted that the widespread use of this technology stimulates its transformation into completely different
types, which can be called conditionally blockchain 3.0, similar to blockchain 1.0, which was created as the basis for
the issue and use of Bitcoin cryptocurrency, and blockchain 2.0, where this technology significantly expanded the
application scope through tokens and smart contracts. Further blockchain transformation for use on the Internet of
things, storage of information will reduce, and then eliminate the need for the state to specifically regulate directly the
blockchain technology itself in a special way. The development of this good will consist in overcoming non-exclusion
and non-rivalry at a new technological turn, turning blockchain into a private good.

Summary

Blockchain as a goods has an impact on the group dynamics that occurs in the process of endowing it with social
utility on the part of the state. At the first stage of blockchain existence as a communal good, groups were formed
regarding its consumption that can be attributed to Olsen's groups. They are characterized by a high level of trust
between members of such groups and a low level of trust in those who are not the group members. The proliferation
of Olsen's groups is accompanied by a decrease in the level of trust in society, which negatively affects economic
efficiency. The gradual endowment of blockchain with the features of a social good strengthens another type of groups,
Putnam's groups. For them, a high level of trust between group members stimulates an increase in the level of trust in
those who are not the group members. Thus, the general level of trust in society arises and thereby stimulates a higher
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level of economic efficiency. The practice of depriving the blockchain of the private good attribute and endowing it
with exclusively social utility can create favorable conditions for a new cycle of strengthening Olsen's groups and
weakening Putnam's groups.

Conclusions

The mechanism of the relationship between blockchain evolution as a good and group dynamics in society presented
in the article indicates the need on the part of the state to preserve the attributes of both social and private good for the
blockchain, without limiting the scope of its application exclusively to public sectors. Thus, its private and social
usefulness will be maximized as a benefit conducive to increasing confidence and reducing transaction costs.
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