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Abstract: The article highlights the basic model of economic development; attention is
focused on industrial and postindustrial types of the economy. Basic factors of catch-up and
advanced development' economies are justified, i.e. copying, borrowing, cooperation, innovation
and self-reliance. Authors analyze the historical preconditions of socio-economic development'
relations in the world economy with the hypothesis of Kondratiev's long waves, Schumpeter's
theory of innovation and dissemination of technical and economic paradigms that reflect a
certain level of scientific knowledge and potential market penetration. Periodization and the
main characteristics of the six waves of innovative development of the world economy are
determined, including the perspectives for social and economic development for the 2030-
2080. The author's vision of the structure of sixth technological order of the world economy is
presented. The perspectives of the NBIC-technologies convergence are described that could
lead to revolutionary changes in the industry, economy and social structure.

Keywords: economic development models, NBIC-technologies convergence, technological
order of the world economy.

INTRODUCTION
The aim of any technological innovation is to improve or "enrichment" conditions of
human existence and the challenges facing humanity in general. There are many economic
theories, which are an forecasting attempt to socio-economic development of society.

One of the first economists who proposed the historical periodization of economic life
according to wavelength (cycles) approximately fifty years, was M. Kondratiev [12-13]. His ideas
were developed by the Austrian-American economist J. Schumpeter, who was taking Kondratyev's
approach as a base, insisted on innovative nature of long cycles [25-26]. J. Schumpeter identified
five types of innovation and developed Kondratiev's hypothesis, recognizing the unique nature
of each cycle and presenting economic development as a sequence of ascending pulsations
caused by the spread of the corresponding clusters of interrelated innovations.

MATERIALS AND METHODS
Content analysis has been used as the main method of research, which allowed to make
a meaningful analysis of classic papers and researches of modern economists-theorists and
practitioners devoted to the peculiarities of the innovative component of the world economy.

RESULTS

It should be noted that the most widely used theories of Western specialists on the
futurology and postindustrial society theory are researches of D. Bell, P. Drucker, J. Galbraith,
F. Fukuyama, L. Thurow and M. Castells. Three main types of economy have been described
in these works, i.e. pre-industrial, industrial and postindustrial.

There is a large number of economic development models according to the types of
economies. They are shown in Figure 1 [3, 10-11, 17, 20, 22]. As Figure 1 shows, the industrial
order is characterized by a catching-up model of the economy by means of copying, borrowing
or self-reliance. In turn, postindustrial order is characterized by an advanced model of the
economy with the help of cooperation, innovation or self-reliance.
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— Industrial order —  Catching-up development |-{ 1. Copying.
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3. Self-reliance.
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South European

Economic Development Models

Finnish). (Ttalian)
3. Asian (Japanese, Indian, Soviet
South-Korean, Chinese).
4. African

- Regulative - 1. Point Management.

2. Selective Management.
3. Cluster Management.

Figure 1: Main economic development models
Source: created by authors

The experience of Japan, South Korea, Taiwan, Finland and Ireland shows that the path
of intensive borrowing of advanced technological expertise can be used successfully for serious
breakthrough and transformation in rich countries and then a gradual transition to own innovative
activity might be appropriate.

Most of the results obtained in the modern long waves theory confirms the fact that the
nature of the 200-year socio-economic development in the world economy is correlated with
the long waves' hypothesis [6, 7, 21]. Understanding of long waves as a change and dissemination
of technical and economic paradigms was the most influential. Technological paradigm is defined
as a dominant sphere of problems solving, usage of dominant procedures and methods, a set
of principles derived from already achieved level of scientific knowledge, i.e. paradigm
accompanied by the spread of basic technologies clusters.

Radical innovations in the middle of each new technological paradigm have a high
potential of the market penetration. As J. Schumpeter showed their implementation provides
an entrepreneurs' additional profit. This profit stimulates massive capital investments in new
technologies that over time bring the growing mass of additional profit. It is capitalized again
in the favor of new high-performance facilities expansion. At the same time there is the
implementation of various innovations, as well as economies of scale and increase economic
efficiency. Thus, the establishment of a new technological paradigm is a spread of new
productions along with the increase of their efficiency during the next long-wave expansion.

If the duration of the fifth, as well as other cycles will be approximately 50 years, then
the maturity stage of technologies that form it still ahead. At the same time, in the fifth cycle
(as in the previous ones) the contours of the new sixth order are beginning to form.

The first global informational crisis took place in 2001-2002. It was at this time the
technology's development of the first generation of the sixth technological order began. The
authors proposed a structure of the sixth technological order (Figure 2), which clearly highlights
the key factors, radical (basic) technologies of order core and bearing industries.

Table 1 reflects periodization and main characteristics of major waves of innovative
development according to M. Kondratiev, J. Schumpeter, K. Freeman and S. Glaz'ev [4, 6-7,
12-13, 21, 25-26] and characterizes a number of point of experts' view [5, 8-9, 11, 14-16, 23-24,
27-32] and the author's view to the perspectives of the socio-economic development for 2030-
2080 [18-19].
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Figure 2: The structure of the sixth technological order
Source: created by authors

World leading experts believe that a core's key factor will become the convergence of
NBIC-technologies (Figure 2).

The core of the technological order will be formed by nanomaterials, nanoelectronics,
nanophotonics, scanning nanotechnique, nanometrology, nanofactories, nano-system technology,
genetic engineering, cell biotechnology, ICT and artificial intelligence. The leading sectors
will become aeronautics and space-rocket complex; electronics, electrical engineering and
instrumentation; information and communications industry; education; nuclear industry;
fusion and thermo-fusion energetics; alternative and hydrogen energetics; shipbuilding, car-
building and machine-tool construction; chemical and metallurgical complex; food complex.

DISCUSSION AND CONCLUSIONS

The influence of technological innovations on the society economic development manifests
itself in the fact that they provide periodic innovative renovation of goods and services productions,
as well as the material base of society. As part of the fifth order (as in previous ones), the contours
of the new sixth order start to develop that will be a core's key factor of the NBIC-technologies
convergence. The core of the sixth technological order will be formed by nanomaterials, nano
electronics, nanophotonics, scanning nanotechnique, nano-system technology, nanometrology,
nanofactories, genetic engineering, cell biotechnology, ICT and artificial intelligence. The
convergence of NBIC-industries will solve effectively and at a qualitatively new level the global
problems of humanity.
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