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Abstract

The issue of the definition of the intellectual economy is investigated. The
essence of knowledge economy and knowledge-based economy is defined, the
similarity and difference of the categories are formulated. The approaches of
western and national scientists to the peculiarities of the definition of an intellec-
tual economy are analyzed. The connection of the intellectual economy with the
concept of sustainable development as a priority trend is established. It is estab-
lished the essence of the intellectual economy and its main participants that form
the structure of the world intellectual economy. The factors that influence on the
intellectual economy through the usage of international indexes are investigated.
They characterize the activity of each participant of this system. The approach to
the estimation of the world intellectual economy condition based on the integral
index of the intellectual economy is proposed. It consists of five international in-
dexes that are brought about to a single coordinate information system. The ex-
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pert estimation method was used in determining the weighting coefficients of
each international index in the integral index of the intellectual economy. The in-
tegral index of the intellectual economy has been calculated for certain formation
centres of the structure of the intellectual economy: the USA, Japan, Poland,
China, India, Russia and Ukraine. The expediency of further participants’ re-
search and structure of the world intellectual economy is substantiated.
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Introduction

The modern development stage of the international economic system is
characterized by intensification of the use of intellectual capital. At the same time
information and knowledge have the role of the main product and the main re-
source of the modern economic system, and by this means the notion intellectual
economy has arisen. In terms of which the pace of creation, dissemination and
use of information is speeded up. In the context of the new system, new princi-
ples and laws of economic development, new forms and structures are formed,
and new world centers of influence arise. All these features radically change the
modern international economic system. The basis of it is the intellectual econ-
omy, which in research has many synonymous definitions, and requires its sys-
tematization and generalization. In addition, it is important to understand both —
the participants in the global intellectual economy that shape its structure and the
factors that influence on its development, which in the theoretical and methodo-
logical plan will form the basis of the regulatory system of sustainable develop-
ment and information society.
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Analysis of the recent research
and publications

From the end of the nineteenth century scientists began analyzing knowl-
edge and information as a factor of production and the basis of the economic
system. During the evolution period of categorical apparatus, such terms as
knowledge economy, knowledge-based economy, new economy, modern econ-
omy, intellectual economy were used. A lot of scientists use these terms without
a tangible difference between them, they just replace one upon the other. Never-
theless, the basis of these concepts is the same — knowledge, there is a differ-
ence in the essence of these terms.

A. Marshall a well-known economist, embodied the general understanding
of knowledge as the basis of the new economic system. He defined (Marshall,
1890): «Knowledge is our most powerful engine of production». During that pe-
riod scientists began to realize that it is information itself, knowledge itself are the
basis for economic development. (Schumpeter, 1911) defined a special combina-
tion of knowledge as the basis for innovation, which is the driving force of produc-
tion. The notion of the knowledge-based economy was formed in the 1950—
1960s. (Druker, 1950) and (Machlup, 1962) explored the industrial society and
the industrial economic system in their theses. With that they focused their atten-
tion on the nascence of so-called innovative industries. Knowledge or information
was the main basis. Thus, for the first time, the very essence of the new structure
of the economy was displayed and the category knowledge economy has ap-
peared. That is a sector of the economy that includes economic activity based on
the use of knowledge. Under the end product it has new knowledge or a particu-
lar informational product or service. (Machlup, 1962) focused on such areas as
education and science, the areas where the intellectual product is produced, and
the field of intellectual services and media, where the product is distributed
through. And in this period the concepts of knowledge economy and knowledge-
based economy are deeply interwoven.

As (lvanova, 2011) mentions, these notions are different. Knowledge-
based economy is a type of economic system that reflects the essence of post-
industrial society. It means that it is based on the knowledge and information
provided in all sectors of economic activity. Conversely, knowledge economy is a
denotation of the economy sectors that specialize in obtaining an intellectual
product.

However, for a long time, scientists did not consider knowledge and infor-
mation through the prism of the production function. (Skilbeck, 1964) and
(Abramowitz, 1956) consider knowledge as a human factor or technology
change, but do not consider knowledge and information as a separate factor.
(Romer, 1986) changed the perception of this concept. He began to take into ac-
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count knowledge as an important factor of production, in other words, the basis
of knowledge-based economy.

Until the 1990s, the categorical apparatus was not clearly formed. The Or-
ganization for Economic Cooperation and Development (OECD, 1996) did the
first attempt to define the category knowledge-based economy as one that has in
its essence the focus on the production, distribution and use of knowledge or in-
formation. (APEC, 2000) provides the similar interpretation.

With the technology development, the categories Knowledge economy and
Knowledge- based economy have been including the IT sphere, which has been
used inseparable with these terms. (Chartland, 2006) introduces three key con-
cepts knowledge, network, and innovation into Knowledge Economy. (Brinkley,
2006) is considering the knowledge economy inseparably with the IT sector. He
claims that the concept of the structure of such economy is the combination of
highly skilled workers who are aware of knowledge and information technology,
who ultimately create an intellectual product. As (Tapscott, 2014) mentions, an-
other important aspect that comes from the IT-industry is virtualization of the
economy.

(White, Gunasekaran, Ariguzo, 2012) make an extension of the interpreta-
tion of the economy structure of a new type. Scientists supplement the economy
structure with such concepts as education, knowledge management and creativ-
ity, in addition they emphasize that all components of the economy structure are
based on IT-technologies.

UN experts (Huggins, lzushi, Prokop and Thompson, 2014) add 2 ele-
ments to the above-mentioned concepts: competitiveness and economic growth.
That means that knowledge-based economy is an economic system that creates,
distributes and uses knowledge (information) to ensure economic growth and in-
ternational competitiveness of countries.

Since the 70s of the twentieth century along with the processes of informa-
tization, computerization and enhancement of the role of knowledge, the process
of reorientation of the economic system to the path of sustainable development is
taking place. This definition was formulated by the Brundtland (World Commis-
sion on Environment and Development, 1987) in the report «Our Common Fu-
ture». Sustainable development is defined by the type of development that meets
the needs of the present generation without compromising the ability of future
generations to meet their needs. Therefore, it is advisable to consider the intel-
lectual economy in the context of sustainable development that is a global trend
and a post-industrial paradigm.

As (Shahrazad, 2017) mentions, information as an expression of knowl-
edge becomes the driving force of the knowledge economy that is based on hu-
man, intellectual and social capital in the context of increasing the role of creativ-
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ity of the economy. This is considered as a key aspect in building a long-term
strategy for sustainable development of the country.

The research of the problems, the essence and structure of the knowledge
economy are devoted to the works of modern Ukrainian scientists. (Gaponenko,
2010) notes that any economy that creates, distributes and uses knowledge for
growth and competitiveness is a knowledge economy. Consequently, following
this definition, such type of economy is not only about modern system but it is
also about ancient system. (Fedulova, 2009) emphasizes the fact that this type of
economy is more specialized in the creation of a high-intellectual product than
simply the use of knowledge. (Azhazha, 2007) notes that it is the uniqueness of
peoples’ skills and their intellectual capital form the basis of the modern knowl-
edge economy. (Androschuk, 2006) asserts that first of all the knowledge econ-
omy is a system aimed at minimizing interference in the ecosystem of the planet.
And correspondingly, causes minimal damage to nature and has to change the
economic system of the extensive type that is aimed at satisfying the needs and
material enrichment of nations. These thoughts are the foundation of the concept
that the knowledge economy should not be the only basis of the modern eco-
nomic system, but also it should have a link with the concept of sustainable de-
velopment.

It should be noted that in spite of significant scientific achievements con-
cerning the formation of the categorical apparatus foundations of the modern in-
tellectual economy, the analysis of its essence, the question of determining the
factors of formation of the world intellectual economy requires an additional re-
search, as well as evaluating the factors of influence on its structure. That is why
the purpose of this work is to identify the main participants in the world's intel-
lectual economy and assess its status by evaluating the factors of influence on
the formation of its structure.

Presentation of the main research material

Analyzing the work of scientists, it can be affirmed that the term intellectual
economy embodies the connection between categories of knowledge economy,
knowledge-based economy, and sustainable development. In our opinion, the in-
tellectual economy is a type of economic system that relying on the intellectual
capital of a society in the development of modern information technologies and
systems, uses, transforms, creates and disseminates information and knowledge
in order to ensure the country's international competitiveness within the concept
of sustainable development. In other words, knowledge is at the heart of the eco-
nomic system, and it is the ultimate product of this system, which influences the
formation of the structure of the intellectual economy.
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To form the structure of any system, an understanding of the process is
necessary. This is the essence of this system, its participants, and factors that in-
fluence the course of the process itself. On the assumption of our definition of in-
tellectual economy, the main process within this system is the formation of a
high-intellectual product that is based on the use and transformation of knowl-
edge, applying information technology in the context of sustainable development.
Consequently, the main participants in this process are:

e a workforce with certain knowledge and individual skills;

e modern technologies that take part in the process of information trans-
formation

e communications (network), which form the basis of distribution of an
information product

e the state as a guarantor of support and the intellectual product protec-
tion. It also has a role of the basis of the formation of a favorable envi-
ronment for the development of the intellectual type of economy in dif-
ferent countries that together form the structure of the world's intellec-
tual economy.

To determine the factors that influence the formation of the world's intellec-
tual economy and its condition we offer to use international indices. They contain
list of indicators that reflect the peculiarity of influence. The components of each
index that can be considered as factors that impact the formation of the structure
of the world's intellectual economy; whereby it is possible to assess the condition
of the system itself.

1) In order to evaluate the workforce in the context of the intellectual econ-
omy, we offer to use the Human Development Index (HDI).

The key factors of influence are:

e Lifetime

e Education expectancy

e The average length of education

e The standard of living expressed as per capita GNI per purchasing
power parity.

2) To evaluate modern technology, we offer to use the NRI (Networked
Readiness Index). This index evaluates the information environment in terms of
readiness, usage, impact and features of the environment itself. Each of the fac-
tors is estimated by means of number of indicators. The key factors of influence
are:

e political environment
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business and innovation environment;
infrastructure

accessibility

skills

personal use of technology;

use of technologies by the business sector;
use of technologies by the public sector;
the impact of technology on the economy;

the impact of technology on the society.

3) To estimate communications (networks), we offer the use of the ICT
Development index. It evaluates the development of communications in three ar-
eas: access, use, skills. The key factors of influence are:

The number of people using landline phones;

The number of people using mobile phones;

Internet usage in bits per person;

The number of households with computers;

The number of households with Internet access;

The number of people using the Internet;

The number of people using the cable Internet;

the number of people using the mobile Internet;

the average number of education years;

the total number of people receiving second level education;

the total number of people receiving third level education.

4) To estimate the state, we offer to use the DB (Ease of Doing Business
Index) as an indicator of the quality of the environment in which the process of
creating and distributing an intellectual product takes place. The key factors of in-
fluence are:

procedures, time, costs and minimum capital for the establishment of
an enterprise;

work with building permits;

receiving electricity;
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e property registration;

e obtaining a loan;

e protection of investors' rights;
e payment of taxes;

e international trade;

e provision of contracts;

e closing an enterprise.

5) Separately, we offer to take into account the Sustainable Development
Goals Index (SDGI), in order to assess the country's development in the context
of sustainability (environmental and social justice of economic development).
This index assesses the implementation of 17 main goals of sustainable devel-
opment: poverty and hunger overcoming, agricultural development, good health,
quality education, gender equality, clean water and proper sanitation, affordable
and clean energy, decent work and economic growth, industry, innovation and in-
frastructure, reduction of inequality, sustainable urban development, responsible
consumption and production, mitigation the effects of climate change, the con-
servation of marine resources, the protection and restoration of land ecosystems,
peace, justice and strong institutions, partnership for sustainable development.

Based on the foregoing, the condition of the world's intellectual economy
can be estimated by the five indices that we offer to bring to one — the integral in-
dex of the intellectual economy. We offer to illustrate an assessment of some
formation centers of the structure of the world's intellectual economy on the data
of the following countries of the world: the USA — as one of the most powerful
centers of the modern world, Japan — as a country that has primacy in the use
and formation of intellectual product, China and India — as new economies that
are developing rapidly and becoming new powerful centers of the world, Russia —
as the personification of the «Eastern Partnership» for the future development of
Ukraine, Poland — as the embodiment of the European vector of development of
Ukraine and directly Ukraine. Table 1 presents data for five aggregated indices;
each index is represented by the latest actual data from its calculation.

As we see, India is the outsider from the selected countries for all indices,
in turn the leader in almost all indicators is the United States, and Japan is the
only leader in the Information and Communication Technology Index.

In order to reduce this data into one index of the intellectual economy, it is
necessary to introduce the initial data of each index in single information coordi-
nates.
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Table 1
International Indices for a selected group of countries

Country HDI 2017 | NRI 2016 | ICT 2017 | DB 2018 | SDGI 2018
Ukraine 0,751 4.2 5,62 65,75 72,3
Poland 0,865 45 6,89 77,3 73,3
Russia 0,816 45 7,07 75,5 68,9
USA 0,924 5,8 8,18 82,54 73
Japan 0,909 5,6 8,43 75,68 78,5
China 0,752 4.2 5,6 65,29 70,1
India 0,64 3,8 3,03 60,76 59,1
Average value 0,81 4,66 6,40 71,83 70,74

Source: Built by the authors on the basis of: (11), (12), (19), (23), (24).

To do this, we apply the method of relation to the average by the following
formula:

X

1_7
Xij_F’
i

Xj — standardized i-1* indicator j-country;

X

j — i-1% indicator j-country;

P} — the average value of the 1* indicator.

Table 2 illustrates received calculations, all the output data of the indexes
are reduced to single information coordinates. The result is talking about the fol-
lowing — if the rate is less than 1, it means that the index value is less than the
average for the group, if more than 1 so the index value is above the average for
the group.

Analyzing the data, we can conclude that the leaders of the above group
are the United States and Japan. Performance of all indices of these countries is
higher than the average for the group. In order to have a better understanding of
the development of these countries, we propose to reduce the data into a single
index, using the method of weighting coefficients. Experts who were involved in
the definition of these indexes found human capital as the key factor in the intel-
lectual economy structure. Because human capital generates new knowledge,
new information and new intellectual products. Information systems and commu-
nications also have significant role. Even if there is a strong human potential, but
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the absence of an advanced IT-system and communication presence, it is im-
possible to create and distribute an intellectual product. Therefore, the weight of
the coefficients was determined as follows: HDI — 0,3, NRI - 0,2, ICT — 0,2, DB —
0,15, SDGI - 0,15 (average values of expert evaluation data).

Table 2

International indices that are built into a single system
of information coordinates for a selected group of countries

Country HDI 2017 | NRI2016 | ICT 2017 | DB 2018 | SDGI 2018
Ukraine 0,93 0,90 0,88 0,92 1,02
Poland 1,07 0,97 1,08 1,08 1,04
Russia 1,01 0,97 1,10 1,05 0,97
USA 1,14 1,24 1,28 1,15 1,03
Japan 1,12 1,20 1,32 1,05 1,11
China 0,93 0,90 0,88 0,91 0,99
India 0,79 0,82 0,47 0,85 0,84

Source: Built by the authors.

To evaluate the condition of the intellectual economy, we offer to use the
Intellectual Economy Index (IEI) which is calculated by weighting coefficients
based on the data of sub-indices, which are reduced to a single coordinate sys-
tem using the following formula:

IEI=0,3-HDI'+0,2-NRI'+0,2-ICT'+0,15-DB' +0,15- SDGI", 2)
IEI —integral index of the intellectual economy;
HDI" — the standardized index of HDI;
NRI" — the standardized index of NRI;
ICT' — the standardized index of ICT;
DB' — the standardized index of DB;
SDGI' - the standardized index of SDGI.

The calculations are given in Table. 3.
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Table 3
The Intellectual Economy Index for a selected group of countries.
Country IEI

Ukraine 0,92
Poland 1,05
Russia 1,02
USA 1,17
Japan 1,16
China 0,92
India 0,75
Average value 0,999

Source: Built by the authors.

Thus, according to the data of the Intellectual Economy Index for the se-
lected group of countries, we can enter the following grading score: value that is
greater than 1, demonstrates a highly intellectual structure of the economy that
has a strong human capital, a developed field of IT technologies and communica-
tions and also has a favorable environment for doing business and fulfills the
goals of sustainable development. This value is greater than the average for the
group. Values less than 1 exhibit underdeveloped structure of the intellectual
economy. Consequently, the changes in the country are necessary in order to
ensure the formation and development of a modern economic system. The
United States, Japan, Poland and Russia are the leaders among the countries of
the selected group on the Intellectual Economy Index. In our opinion, the use of
the proposed index for these countries will provide an opportunity to estimate the
condition of the intellectual economy on the basis of comparative methodology.
At the same time, it includes factors that influence on each participant of the sys-
tem. Thus, by understanding the influence of the factors presented by the con-
stituent international indexes, we can come to an understanding of the elements
essence of the system of the world's intellectual economy itself.

As noted above, such system consists of 4 main units: labor force, modern
technology, communication network and state. Each of them is characterized by
certain features, which are expressed through the factors of influence on each
participant that are defined through international indices. The direction of each
participant's activity has an impact on sustainable development, which is evalu-
ated with the help of an additional index. The key factor of this system is knowl-
edge that is generated by labor, characterized by a high level of education,
knowledge, the availability of certain individual skills and abilities that distinguish
the workforce involved in the production of intellectual product. Drivers of the in-
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tellectual economy system are the IT sphere and the field of communications.
The system regulator is the state, which forms a favorable environment for the
development of economic processes and protects the created intellectual pro-
duct.

Conclusion

The modern world intellectual economy is in a constant process of devel-
opment; therefore, the analysis of its condition is becoming an actual task of the
present. We believe that the intellectual economy is a system that has knowledge
of as its basis as the outcome of its activities. At the same time, the amount of in-
formation is constantly increasing, so the obvious task is to sort out and separate
a part that will be a resource in the structure of the intellectual economy, and this
task relies on the participant of the structure — the work force. Therefore, in the
structure of the modern intellectual economy of the world the labor force should
be considered as the main participant, and the main resource — knowledge or in-
formation. So, first of all, it is necessary to strengthen the human intellectual capi-
tal and contribute to creating the conditions for its fullest implementation. We
propose to assess the condition of the intellectual economy of the world with the
help of an integral Intellectual Economy Index (IEl). The evaluation of each sub
index parameter, that influences the formation of the system and demonstrates
its functioning and weaknesses. It gives a ground to form the strategy of develop-
ing the international competitiveness of the intellectual economies of individual
countries, which collectively form the global intellectual economy.

Mentioned items need further research: the characteristics of each partici-
pant in the structure of the economic system, estimation of the index dynamics of
the intellectual economy and trends forecasting, the study of the economy fields
that embody the sphere of knowledge and are derived from the participants’ in-
teraction in the intellectual economy. All these issues are the basis for searching
weaknesses in the national economy. On the experience of the leading countries
it is necessary to construct elimination strategy of problematic structures, replace
them with new, advanced one that will not be just an echo of the old economic
structures and will be a part of a new global system of intellectual economy.
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