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AHHOTaLuS.

B pgaHHoOi cTaThe paccmaTpuBakTCs JOMUHUPYIOLLME (haKTOPbl 3KOHOMUYECKOTO
pocTa 1 HoBble (PaKTOpbl MPOMBILLSIEHHOMO NPOW3BOACTBA B 3KOHOMMKE. ABTOpPaMu
caenaHa nonbITka BblAeNUTb 00LMe UMMaHEHTHbIE MCTOMHUKM POCTa 1 NoKa3aTh,
kaK COBpEMEHHas 3KOHOMMKA MOXKET NMEPENTH OT CTarHaumm K pocTy U1, HakoHeL, K
CUTYyauuu, Korga TEXHOMOTUYECKMA OMHAMW3M CTAHOBWTCS YHUKANbHLIM SIBIie-
HWeM, Nexallyum B OCHOBE HenpepbIBHOro Briarononyynst 06LlecTea. SKOHOMMYe-
CKMIN pOCT BKMKOYaEeT B cebs onpeaenieHHble LEHHOCTM W MPUOBPETaET YeTkyio co-
LWanbHyo HanpaBneHHoCTb. [log BAnsHWEM COBPEMEHHBIX LMPPOBbLIX U UHTEN-
NeKTyanbHbIX TEXHOMOTUI HEOMHAYCTPHUANBHOE Pa3BUTIE AKOHOMUKM YCKOPSIETCS.
OTO aKTyanuaupyeT TEOPUIO SHAOTEHHOMO SKOHOMIUYECKOrO pocTa. UTobbl BbicTpo
[OCTUYb rPaHULIbl TEXHONOMMYECKOro AHaMU3Ma SKOHOMMKK, TpebyeTcs akT nBHoe
yyacTie rocygapctsa B WHBECTULMOHHOM NPOLECCe, MNnaHUpoBaHumM 1 nporpam-
MWPOBAHUM MHHOBALW B 3KOHOMMKe. MakposkoHoMKUYeckue yenosust ByayT co-
30aHbl Ans PEMHBECTUPOBaHMS, MOBMM3aLMM SHOOTEHHBIX PECYPCOB W pacnpo-
CTpaHeHUst UMMynbCca pocTa, BO3HUKAILLEr0 B WHHOBALMOHHbLIX oTpacnsx. Mo
Mepe MOAEpPHW3aLMM SKOHOMMKM €€ CTPYKTYpa NMpeTepneBaeT KapauHansHbIe n3-
MEHEHWS, MPOXOAMT Yepes pasnnyHble ¢hasbl 0GHOBMNEHNS N JOCTUIAET TEXHUYE-
CKOro AHaMmama.
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1 Introduction / Beeaenue
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Abstract.

This article discusses the dominating factors of economic growth and the new fac-
tors of the industrial production in the economy. Here, an attempt is made to high-
light general immanent sources of growth and to show how a modern economy can
move from stagnation to growth and, finally, to a situation where technological dy-
namism becomes a unique phenomenon underlying the continuous well-being of
society. Economic growth includes certain values and acquires a distinct social ori-
entation. Under the influence of modern digital and intelligent technologies, the neo-
industrial development of the economy is accelerating. This actualizes the theory of
endogenous economic growth. To rapidly reach the frontier of technological dyna-
mism of the economy, the active participation of the state in the investment process,
planning and programming of innovations in the economy are required. The mac-
roeconomic conditions will be created for reinvesting, mobilization of endogenous
resources and diffusion of growth momentum, emerging in innovative industries. As
the economy is been modernized, its structure is undergoing dramatic changes,
passing through different update phases and achieves technical dynamism.
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The inertial economic structure determines inelasticity of supply of production factors in the short
term. This causes certain difficulties with obtaining further investments which are necessary for eco-
nomic growth. In these conditions, it is difficult to fully utilize the existing industrial capacity in the
economy. To accelerate economic growth, it is necessary to increase the industrial capacity utilization,
to change the technological structure and to modernize the industrial production on the basis of digital
and intellectual technologies. The economy can extend beyond its production capacities in the context
of technological dynamism. Implementation of this model is possible due to:

1) new combination of production factors;

2) use of the latest results of the information-technology revolution in order to increase the effi-
ciency of the technological basis of economy.

Economic growth is a capacity to produce larger amount of goods and services which ensures the
continuous well-being of society. Investments in the latest technologies serve as the strategic parameter
of economic growth. Massive investments in the technological infrastructure and critical economic sec-
tors are also important. Investments should stimulate the economic environment and create a basis for
technological dynamism of the economy.

2 Materials and methods / Marepuajbl 1 MeTOIbI

In the latest decades, the digital and intellectual industrial technologies increasingly determine the
economic growth path. Meanwhile, one can observe maximization of the amount of new information
and minimization of the amount of traditional factors in production, distribution and consumption of
goods and services in the society. Of principal importance is the fact that information is getting through
to all the spheres of technological basis and creates a multiplier effect in the modern economy.

There is a need to answer following theoretical questions arising in critical macroeconomic situa-
tions in the country:

a) how the dominants of technological development and endogenic factors (that define the current
state of industrial branches in the modern information-technology revolution) are determined;

b) why the technological dynamism and economic growth in a particular country are intercon-
nected;

c¢) why the uneven development of industries and regions requires a modern national technological
policy in the country;

d) what are the sources, conditions and factors of technological renewal of the modern economy
and how to accelerate the economic growth.

The objective of this research is to form a holistic concept of interaction between technological
advances and economic growth, to determine new mechanisms of technological transformation that
would be appropriate to business environment in a modern market economy.

The theoretical and methodological background of the research is the scientific findings of Russian
and foreign economists in the field of contemporary economic theory. The attainment of the objectives
was based, first of all, on the concept of a new growth model. The methodology of research of techno-
logical advances in economy is important. In the research, the dialectical principles, allowing to deter-
mine the essence of economic processes and phenomena, as well as their development trends and con-
tradictions, have been used. Such general scientific methods as analysis and synthesis, matching pro-
cesses and comparisons, determining interconnections between the whole and its elements, as well as
interaction between the economy and the technological sphere, were used in the study.

3 Results and discussion / Pe3yJbTaThl B 00Cy:KIeHHE

The calculations demonstrate that the gross domestic product (GDP) in developed countries is cre-
ated mostly due to the new information whilst declining share of other economic resources. Here GDP
is characterized not so much by its material substrate, but rather by its functional and informational
content. The introduction of digital and intellectual technologies to the economy has made fundamental
corrections and brought new principles to the engine of its growth. Meanwhile, the new combination of
factors of economic growth is formed. This stems from the fact that the needs are met mostly due to the
benefits generated on the basis of information resources. In the context of new growth, providing new
information becomes a priority. New economic-growth model creates GDP mostly by the means of new
information and grows out of a new emerging technological basis. This model retains some traditional
imperatives and operating principles of the economy, whilst reviewing and correcting the other ones.
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Thus, the model serves as a logical reflection of new industrial structures of the economy and its domi-
nating quality outline. It is this growth that can contribute to reducing poverty, ensuring sustainable neo-
industrial development and improving the quality of life [1].

The new economic-growth model is characterized by the fact that, as a result of differentiated in-
crease in the share of new information, the share of traditional economic resources is declining; mean-
while, the total expenditure of resources included in GDP is decreasing, while GDP grows.

The new principle of interaction between production factors, based on the positive feedback system
which reduces the significance of time and space, is formed and implemented. The development of
critical industries, science and education, and improvement of the labor force quality depend on how
efficiently information as a strategic factor of economic growth is used. K. Arrow noted that “the
knowledge is not only a useful and necessary benefit, but also a commodity” [2, p. 100]. In today’s
economy, as D. Bell writes, “it is the knowledge, not the labor, that serves as a source of value” [3, p.
330-342]. In the industrial economy, scientific achievements were only used in production, but today,
the production itself is based on science and technologies. Production of technologies becomes
knowledge-intensive, the industrial technology is being transformed into intellectual. Information is the
new production factor, and gathering of information is the core of accumulation of dispersed knowledge
[3].

Goods and services, produced in the modern economy, in many cases are unique and systemically
important. Producers reap exclusive benefits from each stage of demand expansion not only within the
product life-cycle, but also in the process of changing patterns of production and the functioning of the
economy as a whole. Thus, the situation of dramatic replacement of older needs with the new ones turns
out to be the most favorable for producers of new goods and services. This is the basis for increasing
the well-being of the society [4].

Permanent changes in the structure and technological foundation of the market economy, based on
digital technologies, determine the conditions for breaking former sustainability and make possible a
transition into the new condition, accompanied by dynamical changes. Digital and industrial technolog-
ical breakthroughs are closely interrelated and together form a common flow. This flow carries a ten-
dency for digital growth. This means a continuous development of digital technologies and their constant
shifting, which often results in quality renewal of the technological basis that transforms each economic
sector, infrastructure and social sphere. Digital technological basis integrates economic processes, binds
together production, management, supply and marketing. The expansion of digital development be-
comes multidimensional and forms the unity between technological, organizational and social elements
of the national production. Meanwhile, there is an emerging outline of digital technological basis of the
market economy. In the process of building and development of the given basis, patterns of economic
and technological relations and, first of all, patterns of combining factors of the production process, are
changing.

Technological basis of the market economy is a combination of technological paradigms, underly-
ing this basis. At the present time, the existence of five technological patterns has been recognized. The
technological basis of the modern market economy is formed by the fifth (informational) and sixth
(which is still at a formative stage) technological paradigms. They are characterized by the integrated
production platforms which are based on the flexible production systems, aggregated into a technolog-
ically integral complex of linked proceedings, based on the achievements in micro-electronics, infor-
mation technologies and biotechnology, as well as new materials and latest renewable electricity re-
sources. Meanwhile, various technologies are being integrated, converged and intellectualized; their
efficiency and productiveness are growing. Under the influence of the information-technology revolu-
tion, the cycles of technological paradigm shifting become shorter. The fundamental science, which
largely determined changes in technological paradigm since the second half of the 20" century, became
a global production force. It is now possible to change of 2 or even 3 technological paradigms within a
single generation.

For example, R. Foster cited many episodes of rather quick updating of technological paradigms in
various industries and in many countries [5].

The idea of S-shaped life-cycles of technological patterns (that he put forward after G. Mensch)
allows creating a clear picture of innovation shifts [6].

Today, the sixth technological paradigm is emerging. It is based on the accelerated renewal of the
whole life-cycle of products and services and reflects the changes in the market situation. This paradigm
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is still in its embryonic stage. In expanded form, it has not yet been implemented; at the moment, it
exists in fragments. It is based on membrane and quantum technologies, photonics, micromechanics,
bio- and nanotechnologies, bioinformatics (computer biology), biomedicine, molecular biology, nuclear
medicine, genetic engineering, and laser technologies. The fact is that development and implementation
of science and technology projects based on new information requires the “convergence of all necessary
knowledge”, including mathematics, physics, biology, chemistry, information technologies, etc. [7].
This creates the common ground for construction and operation of the various machine systems, which
causes, in turn, a commonality in educational and special training of the employees, as well as in labor
skills and methods of technology maintenance. Convergent technologies are not just another stage of
the scientific revolution. Judging by the consequences, this is a revolution that had never happened
before. The distinctive feature of this paradigm is combining fundamental research activities and solu-
tion of applied problems. To release the full potential of this paradigm, a wide range of basic innovations
underlying future economic growth will be required [8]. At the same time, the principles of economic
growth are changing [9]. One of the possible directions of basic innovations is quantum computer sci-
ence which will be a synthesis of the above technologies. This scientific activity may lead to creating
completely safe and inaccessible for hacking data transmission networks, submicron optical electronics,
new systems for hypersensitive brain tomography, compact and accurate timers for navigation system.
Utilizing the lows of quantum mechanics changes the nature of matter. This is achieved through ad-
vanced technologies that use the laws of quantum physics at a fundamentally new level. Laser physics
allowed to control the light. This has led to a chain of the landmark discoveries in coherent linear optics.
In the 21* century, the direction named “green innovation” is being developed. The innovations will be
tolerant to the environment and will have a minimal impact on it. Lasers have found many applications
in medicine. It is important that lasers became an interdisciplinary that field has combined the achieve-
ments of many scientific disciplines. Inter-disciplinarity is a key feature of modern science. Technology
development, as well as development of all modern science, is difficult to imagine without high-perfor-
mance computing and the exchange of a large amount of information. In fact, the grid and cloud tech-
nologies have been developed for these purposes; their symbiosis is a question of time [10]. In Russia,
an industrial technology for information-analytical systems of new generation has been developed on
the basis of grid technologies; this technology provides a unique approach to creating commercialized
application systems for knowledge management, based on natural language processing.

Within the framework of the fifth technological paradigm, basic science, research and development,
production and consumption of the product have been operating separately. The sixth paradigm, based
on the CALS-technologies, provides a combination of these stages.

The concept of the CALS-technologies consists in applying the principles and technologies of in-
formation support at all stages of the product life-cycle, based on the integrated information environment
(IE) which provides unified methods of process management and interaction of all the participants of
this cycle. These principles and technologies are implemented in accordance with the requirements of
international standards, regulating the rules of management and interactions primarily through electronic
data exchange [11]. Therefore, the sixth technological paradigm is rigidly connected to the program of
digitalization and integration of the related processes.

The fifth and sixth technological paradigms are based on the unique innovation clusters. These are
the local spatial concentrations of the newest related proceedings, related industries and dedicated insti-
tutions, specializing on creating and spreading innovation technologies and the relevant means of pro-
duction in the economy. Interactions between the proceedings and industries, aggregated on the principle
of technological commonality, come down to the problem of harmonizing inter-sectoral flows of goods
and services and the structure of final consumption. The social division of labor defines inter-sectoral
flows of goods and services, which have a strong impact on the formation of the technological structure
of the economy.

Within the context of the digital economy, the inter-sectoral interrelationship between production
and distribution of the goods and services intensifies. The end result is an integrating characteristic of
many interrelated proceedings and industries that make up clusters. We shall notice, that only innovation
clusters have the greatest impact on the development of other industries and sectors. From this point of
view, the role of the innovation clusters as a macroeconomic efficiency generator is confirmed by prac-
tices in developed countries. The impact of this cluster and its results — basis innovations — can be seen
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in the market economy, where the production and advances in productivity assume new dynamism due
to them.

In reality, the productivity grows unevenly; each time it reaches a new high level, this is a result of
technological innovations. According to M. Porter, "the only sound concept of competitiveness at the
national level is productivity". At the same time, "competitiveness of a particular field of science de-
pends on the ability of its industry to innovate and modernize". He notes that: "... in relation to compet-
itiveness, the roots of productivity lay in the national and regional environment™ [12].

In establishing the newest technological paradigms, innovation clusters and regional concentration
of the competitive potential, venture patterns of investment play a special role.

In general, the market economy is characterized by venture principle of financing innovation. This
principle is implemented through the efficient mechanism for the selection of innovations embedded in
the national production. If innovations undergo this selection at an early stage, it is better for the econ-
omy; only those directions are selected which correspond to the actual economic growth.

At the same time, the selection of innovations ensures maximizing the return on innovations per
unit investment, increasing private investment in production, a higher demand in related industries, and
developing related production. In this case, the economic impact is reached as the result of alliance
between science and industry.

The efficiency of venture capital is determined primarily by the level of development of the national
innovation system. This system represents an aggregate of mutually bound organizations which make
their own direct contribution to the production and commercial disposal of scientific knowledge and
technology, as well as a complex set of law, finance and social institutions, guaranteeing the functioning
of these organizations. The research-and-production part of systems consists of large and small busi-
nesses, universities, government laboratories, technology parks and incubators [13].

The national innovation system serves as the main source and instrument of technological restruc-
turing of the economy. As a result, there is a coordinated movement towards the new technological
paradigms and clasters. However, in Russia, the national innovation system has still not been formed.
The unevenness of regional development carries the danger that integration of Russian economy to the
global economy will be fragmentary. In this case, the economy may lose its integrity. In order to prevent
this risk, the levels of regional development need to be synchronized. The innovation clusters, aiming
at implementing the fifth and sixth technological paradigms, may be a means of this synchronization.

The regional structures for supporting innovation activities should be built as a necessary element
of the system. Their main function is to provide legal services, register intellectual property rights, draw
up business plans, etc.

The state industrial policy must take into account the suggestions and developments of manufac-
turing companies, Federal Districts governments and investors. The new industrial Russian policy, based
on the innovative development path, will be coordinated with all sectors of business community and
created with the active participation of regions.

Best global practices show that Russia needs an innovative partnership, where federate entities and
federal authorities would be able to cooperate in addressing barriers to innovative activity development
in the regions.

This partnership is intended to focus industrial, scientific-technical and regional policy on estab-
lishing a modern innovative infrastructure in the regions and to promote the establishment of neo-indus-
trial clusters. This is complicated by the factor of uneven development of the regions of Russia. In line
with the increasing cumulative investment, the differentiation of regions by their investment attractive-
ness is deepening.

Comparing the regions of Russia, one can see that the figures significantly vary. The Central and
North-Western Federal Districts are the largest industrial, financial and economic centers of the country;
they have the highest potential among the regions.

It should be noted that differentiation of the developed regions is not an exclusively Russian phe-
nomenon [14]. In the regions of the developed countries, scientific and technological resources are un-
evenly distributed. Science in the developed countries is based on several large multi-sectoral regions,
complemented by medium and small centers. In the developed countries, the regions ranked first in
scientific activities contain more than 50 % of scientific potential. Industrial R&D of the developed
countries are unevenly distributed throughout the territory and concentrated in several zones. Placement
of R&D is closely related to the industry and, in general, is concentrated in the largest regions.
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Policies tosupport R&E-should focus on technological development. The success of the national
technology policy is determined by the combination of several factors:

1. Political will of the state, focusing on the long-term prospective;

2. Effective linkages between research institutions, large and small businesses;

3. Socio-cultural dimensions of society (organizational and scientific culture, mobility of research-
ers and entrepreneurs, etc.).

The new technology policy may aim at positioning industries, taking into account international
factors, in order to attract investment and experts to the research centers, laboratories, multinational
companies and innovative firms. The national technology policy may serve as a tool for neo-industrial
development of the economy, if it helps to take the key positions in one or several scientific or techno-
logical clusters. On this basis, technological determinants of societal well-being in the 21st century must
be created [15].

In conditions of the information-technology revolution, the methods involving the leading role of
the state in determining critical industries with the highest growth potential become increasingly effec-
tive. These industries, in the long term, are the most dynamic, highly profitable and provide an oppor-
tunity to significantly increase the labor productivity. Accelerated development of these industries lays
the groundwork for rapid growth of the underdeveloped industries to the level of the developed ones.
This policy should lead to a continuous decline in the costs of production, to increased internal compe-
tition and, as a consequence, to rapidly falling prices and growing investment in the innovations [16,17].
This will become one of the main factors for development of the innovative economy.

4 Conclusion / 3akiouenne

As a result of the new technological policy being implemented, natural selection of enterprises
which are competitive not only nationwide, but on the global market as well, takes place; the opportu-
nities for export of the unique goods and services are broadening.

With increasing technological competitiveness, inter-sectoral diffusions of technological innova-
tions are speeding up, which in turn should accelerate economic growth.
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