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Abstract. The relevance of the study is due to the development of digitalization 
processes of economy, including its financial sector. The introduction of modern 
technologies contributes to the creation of new financial products, the emer- 
gence of fundamentally new mechanisms and ways implementing the invest- 
ment process. In this regard, the article is aimed at studying the investment 
behavior of macroeconomic entities in the context of establishing a new eco- 
nomic model that creates conditions for the formation and operation of new 
tools and investment methods. The article is aimed at identifying and describing 
the features of the investment behavior of economic entities, the appearance of 
which is due to the transformation of motivational incentives to implement 
investment activities. The leading approach used in the research is systemic- 
dialectical, which involves a comprehensive consideration of the investment 
process as a systemic phenomenon. The article identifies the prerequisites for 
changing the investment behavior of macroeconomic agents, due to the emer- 
gence of new investment tools, such as crowd-funding, crowd-investing and 
crowd-lending. It is proved that the introduction of digital technologies expands 
the investment opportunities of the subjects, which contributes to more effective 
implementation of their economic and institutional interests. It is shown that the 
ongoing evolution of the social-and-economic system, caused by digitalization, 
changes the traditional understanding the types of economic activity of eco- 
nomic agents. The article materials are of practical value for assessing the level 
of investment potential of macroeconomic entities; for analyzing the process of 
introduction and development of new technological platforms. 
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1 Introduction 

The formation and development of information economy creates the prerequisites for 
the transformation of traditional patterns of macroeconomic agents’ behavior, their 
motivation and ways of implementing investment strategies are changing. New tech- 
nologies allow business entities to use the digital system in the field of their activity [6]. 
This process can include data certification (implementation of large data storage 

 



 

 
technologies), digitalization (conversion of information chains from analog to digital 
format), virtualization (splitting of reality into separate elements), and generation (re- 
programming and recombination). Not only consumption and communication models 
are transformed, but also investment models [5], new instruments for implementing 
investment strategies are emerging, new sectors of the economy are being created. The 
relevance of the study is due to the ongoing changes in the social-and-economic 
system, that are based on rapid development of information (digital) technologies, 
which changes the existing mechanism of the investment process. The problem 
highlighted in the article is related to the transformation of the investment behavior of 
economic entities, which currently have a greater choice of investment instruments and 
methods of their implementation. The purpose of the study is to identify the role of 
digital technologies as one of the factors expanding the investment opportunities of 
macroeconomic agents. The implementation of this goal involves the following tasks: 
studying the existing digital technologies that create new investment tools; identifying 
features of the investment behavior of business entities; analyzing the benefits of 
modern investment tools for lenders and borrowers. 

 

2 Methodology 

The main methodological approach used in the research is systemic-dialectical. The use 
of this approach makes it possible to dissect the investment process as an integrated 
system, the individual elements of which are in dialectical interaction. The relationship 
between them is deeply dialectical, since it reflects the contradictory unity of the 
individual components of the investment process as a system. The use of a systemic- 
dialectical approach allowed us to identify the features of the investment behavior of 
macroeconomic subjects in the conditions of economy digitalization. 

 
3 Results 

The most popular is the so-called crowd-funding, which is the interaction of individuals 
or legal entities, pooling their capital or other financial resources using the Internet, in 
order to implement a variety of projects. According to experts, the volume of opera- 
tions that are carried out using alternative financing technologies (crowd-funding) will 
continue to grow. 

Considering the process of expanding the range of investment tools through the use 
of new information technologies, one should pay the most attention to the mechanism 
of crowd-investing. Crowd-investing projects are implemented on P2P platforms. They 
are very diverse. These include, among other things, crowd-lending or public lending 
(P2P-lending), and a royalty model and joint-stock crowd-funding. 

Like any other financial institution, the crowd-lending platform is a subject to risks, 
since even using the most advanced technology to collect data on borrowers, for 
example, Big Data technology, we cannot rule out the occurrence of any force majeure 
circumstances. Unsecured lending itself, while crowd-lending does not provide such a 
form of security as collateral, represents a highly risky type of financial activity. 



 

 

Another risk is directly related to the activities of an administrator or manager of 
crowd-lending platforms. There are no regulatory standards regarding the timing of the 
funds raised in the administrator’s accounts, the mechanism for paying debts if the 
platform operator is bankrupt. The procedure of protecting the crowd-lending clients 
from risks is not clear enough, if such exists at all. There is a threat of using the funds 
acquired by criminal means, as well as the risk of lacking the complete and reliable 
information about the financial solvency of the participants of crowd-lending model. 

Platform risks can be partially compensated by non-rigid, but, nevertheless, sub- 
stantial control by financial regulators. In the US and the UK the operation of P2P 
lending system is possible only if it is licensed. Platforms should report on the services 
they provide, their profitability, and access to this data should be open. Recently, they 
have intensively started talking about the need for introducing a risk management 
procedure, toughening capital requirements, which will make it possible to impart more 
regulated nature to crowd-investing activities. 

The volume of loans provided by means of crowd-lending platforms is growing 
exponentially, but they are still not able to replace banking services completely. For 
example, the largest American Lending Club platform, assessing the potential of P2P 
services in the United States, concludes that at this stage, the market for crowd-lending 
services has a capacity of about 500 billion US dollars, while the volume of loans 
issued by retail units of American banks is 4 trillion dollars, which clearly demonstrates 
a small share of alternative financing. However, the growth rate of direct lending is 
amazing - 158% per year. A similar situation is observed in Europe: the total volume of 
the European market for alternative financing does not exceed 3 billion euros, of which 
about 1 billion euros accounted for P2P lending. The Russian market for alternative 
financing is currently in its establishment; according to the results of 2017, 30.3 billion 
rubles were issued online, the average loan amount is 13,800 rubles, which indicates a 
slight importance of new ways to attract investments. However, according to expert 
estimations made by Ernst & Young, by 2035 already 36.7% of all funds received in 
the form of loans will be accumulated through crowd-funding platforms. The volume 
of the market for alternative financing by the date indicated will amount to $ 178.6 
billion, taking into account annual growth by an average of 51.2% [3]. 

Another form of crowd-investing is joint-stock crowd-funding. According to many 
researchers, this is the most popular form of public financing, providing for the 
investor’s remuneration in the form of a share of property of an enterprise or a specific 
project. This type of investment attraction is based on a whole range of new tools that 
expand the investment opportunities of macroeconomic agents, including mining, 
securitization, and ICO (initial coin offering). 

In the standard form, the ICO assumes the attraction of money from investors due 
to their involvement in the start-up, which is associated with the development and 
promotion of a service or platform, usually based on crypto-currency operations. At 
special information sites (crypto-currency forums), key financial, economic and tech- 
nical information about the project (investment strategy, time of its implementation, 
description of the participants’ team, specific activities related to the implementation of 
this project) appears. Using the block-chain technology, a certain number of unique ID 
- digital tokens is issued. Technically, tokens are issued by adding transactions to the 
block-chain with an indication of their number and assigning a unique identifier. Any 



 

 
token issued during ICO is contained simultaneously on many nodes, the record of it 
can neither be destroyed nor changed, which allows increasing its liquidity and ensure 
its safety. 

Participation in ICO projects is quite risky. Thus, in the first half of 2018, the price 
of ICO tokens decreased by 66%, which indicates high volatility, and, consequently, 
the risk of investing in alternative sources of financing, holding back the development 
of this market. Over the same period, just $ 15 billion was raised using ICO tool. Only 
ten largest ICOs ensured the volume of growth in value, the rest were not profitable. 
The stability to this market is not added by the fact that so far no country has defined 
the legal ICO status, investors are not legally protected in case of a failure of the subject 
being financed. The anonymity of transactions and the possibility of using crypto- 
currency exchanges for money laundering and financing criminal projects also confuse. 
Nevertheless, we noted earlier that some attempts to regulate the procedure for con- 
ducting ICOs are being made. The Government of the Russian Federation has sub- 
mitted for public discussion regulations that imply the legalization of the ICO sector in 
order to increase the investment activity of macroeconomic agents. 

The block-chain technology, on which ICO is based, can be used by macroeco- 
nomic agents not only to obtain investment through a share in a start-up, but also when 
performing speculative operations in the crypto-currency market. As it is well known, 
to ensure safety and reliability in the block-chain, either PoW (work proof) or PoS 
(share proof) is used. When proving work, each of the nodes, on which the crypto- 
graphic record is fixed, is involved in solving a complex computational task, the result 
of which is the hash code of a new block recorded in the block-chain, which is 
accompanied by a fee in the form of receiving crypto-currency (mining). When using 
share proof, every block-chain network participant has the right to assure the newly 
received block with his electronic signature. This right is constantly transferred from 
one participant to another with a probability proportional to what share of a crypto- 
currency in the total volume the miner has. In this context, mining can be viewed as an 
activity aimed at either creating a crypto-currency or validating with the aim of 
obtaining remuneration in the form of crypto-currency. In any case, mining is an 
entrepreneurial activity, which implies the existence of not only income, but also costs. 
PoW miners have especially high costs. 

Not only robot consultants have artificial intelligence, but also robots for high- 
frequency algorithmic trading, hybrid robots. Their development is associated with the 
growing need for customization of financial services, the need to reduce the role of 
intermediaries; however, at this stage their use is very limited. Robots can now be 
pointed to specific financial instruments; they do not perform well in volatile markets, 
in times of crisis, increasing the risks associated with cyber-security. The growth rate of 
using this kind of IT technologies in investment activity is very high, up to 70% per 
year. According to estimates of the National Research University “Higher School of 
Economics”, by 2020, 5% of global investment, that is 2.2 trillion US dollars, will be 
made with the help of robot consultants [7]. 

The above analysis suggests that the introduction and application of information 
technology significantly expands the range of both opportunities and investment tools. 
It modifies the traditional mechanism of savings transformation into investments, 



 

 

which leads to the emergence of new models of investment behavior of macroeconomic 
entities. 

 

4 Discussion 

Any information technology is aimed at reducing costs in the process of making a 
decision. Collecting information, its processing, that is, sorting, ranking, eliminating 
zero information (information that repeats known characteristics or is useless to make a 
specific decision), structuring, and also, as a final step, its evaluation is not free for the 
individual, since it requires time and money. Information technologies, appearing in the 
form of certain tools, that is, in essence, acting as means of labor, facilitate the life of 
economic entities, accelerate economic processes, make them more structured and 
transparent. It is important to understand that in the conditions of transition from 
industrial to post-industrial society, information becomes, firstly, an independent factor 
of production, and secondly, an object of commodity relations, which allows consid- 
ering information technologies not only as a means of labor, but also as a subject, that 
is, on the one hand, they act as an instrument of labor, while, on the other, a finished 
product. They not only help to make the most optimal decisions, but also become the 
goal of human activity. 

The use of information technologies often has a negative impact on economic 
processes due to the lack of a full material base, institutional imperfections, and weak 
communication links of economic entities introducing technological innovations. 
Vulnerability is high due to the need to balance between information security and 
privacy. Nevertheless, despite the negative features of using the information tech- 
nologies, they are becoming more common. 

If the technological mainstream of the 90s was Internet technologies [9, 14], then in 
the zero years of the twentieth century these were mobile and wireless networks [1], 
cloud technologies, big data technologies [4] and other digital innovations. 

The process of economy digitalization is interpreted differently by representatives 
of the scientific community. From the point of view of some scientists, the develop- 
ment of the digital economy is a separate stage in the development of society associated 
with the global introduction of digital technologies that change the existing paradigm of 
coordination of economic actors. Others, on the contrary, believe that digitalization is 
not a separate stage of development, but an integral feature of information economy 
itself, since digital technology is just a new way of presenting discrete transmission of 
information signals [12]. There are more sophisticated approaches that reveal the 
essence of digital economy. So, one should distinguish the levels of digitalization. The 
digital economy is based on the “digital sector”: organizations that, using information 
technology, develop digital products and services. “Digital economy” itself is that part 
of economy represented by companies that have business models based on digital 
products and services. Under “digitalized economy” is understood the use of ICT in all 
sectors of economy. 

As we see it, the current stage in the development of society is characterized by the 
transformation of the role of factors of production, as a result of which information 
(knowledge) becomes an independent and limited resource determining many 



 

 
economic phenomena. This process underlies the establishment of information econ- 
omy as a separate stage in the development of society. Digitization, on the other hand, 
is a specific set of new tools that extend the functionality of macroeconomic agents. 

Digital technologies in the financial sector demonstrate a special intensity of 
introduction, changing the traditional ideas of business entities about the ways of 
investing. Among the technologies that have this kind of impact, block-chain, Big Data 
(Big Data are structured and unstructured data of huge volumes and significant 
diversity), cloud technologies, quantum technologies, artificial intelligence and neural 
networks, robotization and cryptography should be distinguished. Let us consider each 
of them in detail. 

Thus, users of the block-chain technology act as a “collective notary”, which 
confirms the authenticity and legitimacy of the transactions made, and this means that it 
is almost impossible to change and falsify information. 

The problem of reliability and security of data storage is becoming increasingly 
important in the context of exponential growth of mass data. It is a well-known fact that 
in the last ten years more information has been produced than in the entire history of 
the mankind. Permanent growth of information volumes caused the need to create Big 
Data technology, which allows storing, processing and analyzing huge amounts of 
data, which causes a change in the principle of their analysis. The human brain is not 
able to accumulate and process large amounts of information, more over to identify 
patterns and facts of future value for an economic entity, while Big Data technology is 
capable of processing huge amounts of data from completely different sources in 
completely different formats (structured, semi-structured and unstructured data). Like 
the block-chain technology, Big Data provides cost savings, although it’s not so much 
about transaction costs as IT infrastructure and software costs [8, 10, 13]. Labor costs 
are reduced through the use of more modern methods of data accumulation, man- 
agement, and the development of behavioral strategies. 

Cloud technologies play the same role in saving costs. Being data processing 
technologies, they assume the provision of computer resources and facilities to the user 
as an Internet service. The consumer can easily use his own data without thinking about 
the infrastructure, operating system, software. The “cloud” is the whole set of hardware 
and software, which allows processing and executing client requests. The prototype of 
cloud technology is the Internet itself, which once again underlines the diversity of 
cloud computing used in the information environment. 

Like all informational innovations, cloud technologies have some drawbacks, 
especially concerning the protection of information, its security and the availability of 
free access to the Internet. There are also institutional constraints associated with a 
poorly regulated system of interaction between company-user and cloud application 
companies. Nevertheless, despite certain constraints, the development of cloud tech- 
nologies is an irreversible process. 

Quantum technologies are also associated with computational issues. According to 
R.V. Dushkin, quantum technologies can be divided into the following areas: quantum 
information transfer, quantum sensing, quantum computer, and quantum calculation 
itself [2]. The most developed area today is quantum information transfer, since 
quantum communication channels have already been created, with the help of which 



 

 

quantum key distribution protocols are implemented, which implies a completely 
different degree of information protection. 

The expansion of the scope of quantum information transfer is limited by the 
computing power of modern computers. It is impossible to implement the mathematical 
computational model of quantum physics, using usual architecture of modern machi- 
nes, even in emulation mode, since the need for computing power increases expo- 
nentially with the number of qubits. The problem could be solved when creating a 
quantum computer. A universal quantum computer “in hardware” has not been 
developed yet; there are only its prototypes that work with a small number of qubits, 
which does not allow implementing complex quantum algorithms. If the humanity 
achieved that, the tasks of modeling complex systems and chaotic dynamic processes, 
ranging from weather modeling to exchange trading, would be effectively solved. But 
at the same time, it is important to understand that quantum technologies carry certain 
threats, in particular, breaking of existing information systems based on modern 
cryptography achievements. The consequence of such transformation will be almost 
complete destruction of available data secrecy. Under these conditions, the trajectory of 
further economic development is not so definitive. 

The competition principle is the basis for modern economic system, i.e. the struggle 
between economic entities for the right to possess resources. A significant role in this 
process is played by the asymmetry of information, which from the point of view of 
institutional approach is a definite stimulus for economic development. The absolute 
transparency of economic sphere during the destruction of traditional cryptography 
technology will lead to the transformation of existing economic system. The system 
can be saved, but only under the condition of progress in the field of encryption 
technology, which will ensure the data secrecy even when using quantum computers. 
This scenario is considered to be the most likely by us. 

The widespread use of quantum technologies and new crypto-operation tools can 
lead to the appearance of what is called artificial intelligence in the scientific literature, 
or rather, an artificial intellectual system with self-awareness [11]. Most often, artificial 
intelligence means the process of mapping a set of anthropomorphic tasks on a variety 
of analytical tools to simulate human behavior. This concerns the modeling of creative 
processes, the creation of an intelligent interface, new architectural products, within 
which the construction of effective intelligent systems, especially robotized ones, can 
be implemented. 

The fifth and sixth technological modes led to the transformation of human needs 
by changing the market criteria for evaluating goods and services. Mass commercial- 
ization of technologies implies the existence of such criteria for robots as self-learning 
(the use of artificial intelligence) and autonomy (robots must surpass human abilities, 
evolve, and independently exist in a hybrid environment). Robots are very diverse 
mechanisms, ranging from automation and intelligent agents to trans-border essences 
and automated human versions. Such differentiation is explained by the variety of 
environments and methods of application, the degree of specialization, mobility, and 
the nature of technological operations. 

Robotization, artificial intelligence, cloud technologies and neural networks, 
quantum technologies are widely used in the financial sphere. They changed the 
mechanisms of banking and insurance, exchange trade, investment activity beyond 



 

 
recognition, and that is why information technologies in economic literature are often 
called financial technologies. In our opinion, this is not entirely correct, since infor- 
mation technologies are used not only in the financial sphere, but also in other areas of 
life, for example, medicine, construction, management, and the sphere of intellectual 
law. The scope of information technology is not capable of replacing its informational 
nature, and, therefore, the use of the term “financial technology” seems to us 
inappropriate. 

As it was mentioned above, information technologies lead to the transformation of 
not only objective reality, but also a subjective assessment of the processes taking 
place. Motivation, targets, behavior of business entities are being changed, especially 
when it’s time to make investment decisions. Modern information technologies 
underlie the creation of fundamentally new financial instruments and mechanisms that 
allow investment agents to carry out economic activities. There is a change in tradi- 
tional ideas about the methods and forms of investment, which expands the investment 
opportunities of subjects, transforms the ways of interaction between investors and 
borrowers, and expands the range of investment tools. 

 
5 Conclusion 

In the course of our study the following conclusions were made: 

– in transition from industrial society to post-industrial one information becomes, 
firstly, an independent factor of production, and secondly, an object of commodity 
relations, which allows us to regard information technology not only as a means of 
labor, but also its object in the form of a finished product; 

– it is worth noting the dual nature of IT technologies impact on investment pro- 
cesses. The leveling of information asymmetry, the transformation of economic 
sphere into an absolutely transparent one, repeatedly increases the possibilities for 
controlling and coordinating the activities of macroeconomic actors, but completely 
deprives them of their development incentives. Therefore, the introduction of IT 
technologies in economic sphere should not be accompanied by a loss of basic 
market economy principles, in particular, competition; 

– considering the process of expanding the range of investment tools through the use 
of new information technologies, it should be noted that the introduction of alter- 
native investment methods occurs against the background of transformation of 
investors’ subjective assessment of processes; their motivation, targets, and, con- 
sequently, the behavior change. There is an increase in investment opportunities; 
there are new ways of capital accumulation, and new methods of making invest- 
ment decisions. 
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