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Introduction

Now the economy of the most developed countries is oriented to knowledge,
new ideas, high technologies, scientific achievements in all industries and spheres.
The traditional sources of economic growth based on raw material and energy
resources, cheap labor power and new territories nowadays to some extent yield
their positions to the new factors of economic growth — scientific and creative
achievements of people, which become the most important driver of economic
development. The economy becomes "intellectual", "innovative". Development
and effective, timely implementation of innovations as results of intellectual
activities becomes an important and actual task of modern economies.

Many scientists, both foreign, and domestic' believe that in modern
conditions the level of development of the innovation oriented economy
contributes to the world economic superiority of the country. The innovation
economy becomes the new economic mode, which gradually replaces industrial
economy.

Innovations exist in various forms — product, service, technology, etc. The
innovative activities, which need incessant updating and effective usage in the
conditions of the competitive market, require creation of certain conditions. These
conditions, on the one hand, stimulate innovations, and, on the other hand, create
special requirements to the companies and institutes. These are the following
conditions:

1. The acceleration of rates of the latest technologies release caused by the
need to use the new knowledge quickly given the continuous release of new
products (goods, services, technologies, etc.) by competitors.

2. The inter-company cooperation and development of network
organizational structures caused by the need of companies to conduct high-quality

and large-scale research for the development and marketing of new products.

! See works by Toffler E, Bell D., F.Fukuyama, Yakovets Yu., Glaziev S., Ivanter V., etc.
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3. The functional integration and cooperation within the enterprise which
promote fast development and successful marketing of new products.

4. Cooperation of enterprises with centers of knowledge production, namely
establishment of interrelations with the state and private research universities, the
scientific and educational centers, laboratories, etc.

5. The increase of the services’ share and the role of knowledge transfer
connected with the formation of new methods of the economic activity of an
organization, and change of the existing business models.

To develop innovative activities and promote the economic growth of the
country, creation of favorable conditions to accelerate the transfer of progressive
technologies is needed. At the same time, during the organization of research,
development and marketing of new technologies, it is necessary to take into
consideration needs and interests of all participants of innovative process
(researchers, producers, investors, buyers of new technologies, goods, services,
etc.).

Authors of this textbook discuss the economic essence and dynamics of
innovative process, analyze the properties and components and types of
innovations, the intensity of innovation development and interaction of innovative
process participants.

In the textbook authors discuss the role of the state in development of
innovative sector of economy, specific features of the state policy for innovations’
stimulation, as well as the strategy for the innovative development in the Russian
Federation.

Authors consider domestic and foreign experience of cluster policy as
modern approach to stimulate innovative activities of enterprises and increase the
efficiency of national economy.

In modern conditions protection of intellectual activities results,
guaranteeing author's rights and the property rights to the received results,

stimulates the development of new ideas, knowledge, and contributes to activation



of technological and socio-economic development of the states. The effective
system for protection of intellectual activities results promotes creation of
favorable environment for accumulation of investment and transfer of new
technologies. In this connection the authors have paid special attention to the
problems of protection, valuation and commercialization of intellectual property.

In this textbook authors also examine development of various elements of
innovative infrastructure, such as science and technology parks, scientific parks,
technological platforms, business incubators; organizational forms of enterprises’
innovative activities, innovation business strategies of companies, and specifics of
innovative activities financing.

Considerable attention is paid to methods of evaluation of innovative
projects efficiency and approaches to minimization of innovative projects risks
which are used in practice.

Development of competitive high-technology production, improvement of
export structure through increase of high-technology products share, and vice-
versa decrease of the raw materials share, improvement of the country’s status in
the world technology market is one of priority tasks of the Russian Federation. In
this context the research and the analysis of problems and prospects for
development of enterprises’ innovative activities, formation of the innovation

oriented economy acquire special relevance.



Chapter 1. Essence and dynamics of innovative process

1.1. Properties, features and components of innovations

Nowadays the economy of the most developed countries is oriented to
knowledge, new ideas, high technologies, scientific achievements in various
industries and spheres. The traditional sources of economic growth based on the
usage of raw material and energy resources, cheap labor power, new territories
gradually lose their relevance. Scientific and creative achievements of people
become the major resource, driving factor of economic growth. The economy
becomes “intellectual”, “innovative”. At the same time, both development and
effective and timely implementation of innovations based on the results of
intellectual activities become an important and actual task of modern economies.

The concept “innovation” for the first time appeared in scientific research
papers in the second half of the 19th century. However, in economic discussions
this term was introduced by the Austrian and American economist Josef
Schumpeter in 1934 in his paper “The Theory of Economic Development”. On the
basis of the analysis of “innovative combinations” and changes in development of
various economic systems Schumpeter has determined an economic innovation as
the scientific and organizational combination of production factors motivated by
entrepreneurial spirit>.

There are various definitions of the concept “innovation”. In general, it is
possible to distinguish two main approaches to defining of the “innovation”
concept when the innovation is considered:

1. as a result of creative process;

2. as a process of innovations’ introduction.

The standard modern international definition is formulated in the “Frascati

Manual” and “Oslo Manual”.

2 Shumpeter, Y.A. (2007) Theory of economic development. Capitalism, socialism and
democracy. Moscow: Eksmo [Russian].



“Frascati Manual” became the first document devoted to the methodology of
science and innovations, including recommendations about gathering, handling and
the analysis of information on science and innovations. The “Frascati Manual” was
developed and adopted in 1963 in the Italian city of Frascati by the group of
national science and technology experts working for the Organization for
Economic Cooperation and Development (OECD). The last edition of the Manual
(in 1993) became the major international standard.

The “Oslo Manual”, which contains recommendations about gathering and
analyzing data on innovations, became the next document promoting formation of
unified approach to the concept “innovations”. The Oslo Manual has been
developed jointly by Eurostat and OECD and it was adopted in 1992.

Now the concept “innovations” defined in the specified documents is a
reference point for both theorists and practitioners in the sphere of science,
technologies and their managements and it serves as a basis for the development
of legal documentation, concepts, programs, and other strategic documents
devoted to innovations.

According to the accepted international standard, the innovation is
understood as a creation and introduction to the use of a new or significantly
improved product (goods or service) or process, a new marketing method or a new
organizational method in business practice, workplace organization or external
relations. In the Oslo Manual it is noted that “innovative activities are all scientific,
technological, organizational, financial and commercial activities, which actually
(or are intended to) lead to the implementation of innovations. Some innovation
activities are themselves innovative, others are not, but they are necessary for the
implementation of innovations. Innovation activities also include R&D which is
not directly related to the development of a specific innovation™.

The innovation is recognized as innovation only after it has really been used

by an enterprise, and / or marketed, i.e. a new or advanced product has entered the

3 Oslo Manual (2005) Guidelines for collecting and interpreting innovation data. OECD and
Eurostat (Paris: OECD). - P. 47.



consumption. In other words, the developed new idea described in detail, with
graphical presentation, etc., which is not used in industry, does not have the
consumer, though it represents the result of creative activity, that is novelty, not an
innovation.

Therefore, as innovation we will determine the result of implementation of
new ideas, methods, processes developed for practical use (implementation), for
achievement of significant cost efficiency in production or consumption of a
product.

From here the main properties (criteria) of an innovation are the following:

1. novelty (scientific and technical, methodological, organizational, etc.);

2. implementation (embodiment) in practical activities, in new products or
processes, use in various fields of activity (the industry, agricultural industry,
health care, science and education, etc.);

3. high efficiency in production or consumption of a product.

These criteria are interconnected and complement each other. Since a new
idea (a method, process) is implemented in real objects, processes, its orientation to
high cost efficiency and meeting needs of people acts as the integral criterion of an
innovation. And vice versa.

It is possible to distinguish the following types of innovations:

1. The technological innovations represent the end result of innovative
activities embodied in the form of a new or improved product or service introduced
to the market, new or upgraded process or method of production (transfer) of the
services used in practical activities. The innovation is assumed to occur when it is
introduced to the market or to the manufacturing process. Both product and process
innovations are included into the group of technological innovations:

* product innovations cover development and introduction in production of
technologically new and considerably upgraded products. A technologically new
product — a product, which technical characteristics or intended use are essentially

new or significantly differ from the similar products produced earlier by the
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enterprise. A technologically advanced product is an existing product with
improved quality characteristics, higher economic efficiency due to the use of
more effective components or materials, and partial change of one or more
technical subsystems;

e process innovations include development and implementation of
technologically new or considerably upgraded production methods, including
methods of transfer of products (production methods in logistics, deliveries of
goods and services, and also in auxiliary types of activity).

2. The non-technological innovations include:

* organizational innovations the realized new business methods, the new
organization of workplaces, the new external relations;

 marketing innovations the new or improved marketing methods including
new sales methods and presentations of products (goods, services), their
introduction and promotion on the markets, and new price setting strategies , etc.;

e ecological innovations  the innovations promoting increase of an
ecological safety, decrease or prevention of negative impact on environment,
performed together with technological, organizational or marketing innovations.

The concept “innovation” is the cornerstone of the innovative process
representing creative process of development and transformation of scientific
knowledge to the new products recognized by consumers.

The simplest model of innovative process is the innovative chain which
includes the complete research and production cycles consisting of rather

independent stages (Table. 1.1).

11



Table 1.1.

Stages of innovative process
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Innovative process can be provided as a set of results presented in the

Table 1.2.

Table 1.2.

Main components of innovative process

idea, new knowledge

Novelty - updating, new[Result of the finished scientific research (fundamental and

applied), R&D, and other scientific and technical achievements.
New ideas can have the form of discovery, concepts, techniques,
instructions, etc.

of changes)

Innovation (from Latin|Result of new knowledge development, its implementation in new|
innovatio — in the direction|or upgraded products sold in the market or in new or upgraded

engineering methods used in practical activities.

Diffusion of an innovation [Distribution of the innovation already mastered, i.e. application of]

innovative products, services, technologies in new places and|
conditions.

The form and speed of this process depend on the structure and
capacity of communication channels, ability of economic agents to

react quickly to innovations.

Speed of diffusion depends on the type of innovation (tab. 1.3).

Table 1.3.

The factors determining the speed of innovation diffusion

Factors

Contents

Comparative advantage

Superiority of innovation in comparison with the available analogs (for
example, increase of accuracy of measurement by the device, increase in the
number of device functions, etc.)

Complexity

Complexity as internal component of new ideas or goods. High level of
complexity means the higher costs of consumer for training.

12




Compatibility Degree of an innovation compatibility with the established practice of potential
users. If consumers change the habitual operations procedure, there are costs
for switching or adaptation, and the speed of diffusion of an innovation
decreases. If new goods are completely compatible to purchasing habits,
acceptance can happen very quickly.

Communicativeness | Simplicity of the explanation of the innovation essence to potential users. Some
benefits are readily visible - goods “show up” themselves (cars, phones, etc.).
In the case of goods with *“ postponed” benefits, it is more difficult to market
them, and, therefore, diffusion happens more slowly.

Possibility of An opportunity to preliminary testing the sample of a new item.

approbation

It is necessary to emphasize that the innovation is not only the component of
innovative process, which represents the result of implementation of a new idea or
an advanced product, methods, the processes into practice, but innovation is also
itself good, being the end result of creative activity. So, for example, an innovative
product being the result of R&D, at the same time contains a set of knowledge,
information about this product, its features, and properties.

Thus, speaking about an innovative process, we come to a conclusion that it
is a consecutive chain of modifications, starting from the emergence of new idea to
its practical embodiment in a specific product, technology, including distribution

of already mastered innovation in new places and conditions.

1.2. Rates of innovative process

Innovative process is dynamic and, taking into account escalating rates of
the scientific and technical progress which has affected practically all spheres of
human activities, it acquires the characteristic features which are shown in: 1.
reduction of a time lapse between the emergence of a new idea, its development,
and implementation; 2. sequential change of technological modes, which become
shorter. The time of novelty conversion into innovation, which includes a number
of stages, has been reduced.

The main phases of the life cycle of technological mode of production are

presented in Figure 1.1.
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Fig. 1.1. Life cycle of technological mode of production.

Technological modes of production in their development go through three
phases. Usually the technological mode of production lasts around 70-100 years.

The first phase is a phase of emergence and formation in the economy of a
new technological mode of production. The second phase represents a phase of
rapid growth, when the new technological mode becomes dominant. This phase
lasts about 50 years. During the third phase the technological mode gradually
becomes obsolete and disappears. A new technological mode gradually steps in.

It is considered that starting from the industrial revolution there were 5
technological modes in the world, the sixth one is coming at the moment.

Each technological mode is connected with specific scientific and technical
discovery which has made the significant contribution to the industry and become
driver of economic development. These discoveries are listed in tab. 1.4.

Characterizing the technological mode of production we distinguish: periods
of their dominance (about 50 years); core of technological mode; key factor of

technological mode; formation of a new technological mode core.
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Table 1.4.

Technological modes of production

Ne (Beginning,| Name of the technological mode of Event/factor
TLC| —Year production

I 1772 Beginning  of the  First|Creation of the spinning car by Arkrayt R. and

industrial revolution construction of the first cotton factory
I |1825 Steam era Creation of a steam-engine, construction of the
railroad
I |1875. Beginning of the second|The invention of Bessemer process, construction

industrial revolution / Steel era |of plant for usage of Bessemer convertor
IV |1908 Energy era/ Oil era The belt conveyer at Ford's enterprise. Internal
combustion engine, wire telecommunication,

automotive industry, construction of aircrafts

VvV 1971 Scientific and technical|Achievements in the field of microelectronics,
revolution / Information and|informatics, biotechnologies, genetic
communication era engineering, new types of energy, materials,

space exploration. Production of the first Intel
4004 microprocessor

VI [2010s  |Era of nanotechnologies Decrease in power and material intensity of]
production. Creation of high-tech products based
on nanotechnologies, cellular technologies

In various cases the interval between scientific novelty and its practical
implementation could be long, or could be short, that depended on the availability
of the consumer demand. So, for example, it took almost 100 years from the
moment of discovery in 1854 of valuable chemical element aluminum to its
practical use, when after the World War II it was used as alloys for production of
house ware, window frames, wings of planes, etc.

For laser it took 44 years from the moment of its discovery to the practical
use. Laser has become one of the main components in the optical communication,
medicine, research of space, etc.

In the case with X-rays the time lapse was minimal. X-rays, discovered by
V.K.Rentgen in 1895, in several years were used in medicine and optics.

However, the described situations arise in exceptional cases. The time lapse
between the discovery and its practical application is usually long, commensurable

in duration to the main stages of innovative process.
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1.3. Types of innovations, their development and intensity

Based on various criteria the multifaceted concept of ‘innovation” can be

grouped into different classifications with their features and distinctive properties.

There are various approaches to the classification of innovations. In the

Table 1.5. we will consider the distinctive features that are in the basis of different

innovations’ classification.

Table 1.5.

Main classification signs of innovation group

z

Classification sign

Group

Significance

Basic, improving, pseudo-innovations

The relation to the current
operating system

Replacing, rationalizing, expanding, opening

3 [Place of realization Branch where the innovation was produced, branch where it was applied,
branch where it was consumed
4 |Depth of change Change of initial properties of system or product; updating of the existing
functions; adaptive changes; development and implementation of new
generations, new types, etc.
5 |Developer / creator Own, internal, in-house innovations (developed and produced by own
means), joint, external, purchased from outside sources
6 |Term of development and|Long-term, medium-term, short-term
realization
7 |Financing State budget, off-budget, own, private
8 |Scale of diffusion Local, specific industry, global
9 |The place in  the/The main product and technology chains, supplementary product and
production chain technology chains
10 Nature of the needs met  |[New requirements, the existing requirements
11|Degree of novelty Innovation based on a new discovery, based on a new method of
application of already known phenomena
12|Timing of entry to the|lnnovations-leaders, innovations- followers
market
13|Costs Large-, average-, low-cost
14 |Degree of risk High, average, low
15|Origin Adapting, strategic
16 |Application area Technical, technological, organizational, managerial, information, social,

etc.

We will consider several groups in more details. So, according to the

importance criterion we consider:
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e the basic innovations (or radical innovations) which are based on a large
discovery or the invention, are directed to development of absolutely new products,
methods, technologies (for example, a CD player for laser disks was a basic
innovation in comparison with the sound-reproducing equipment working as “a
magnetic head a magnetic film”);
° the improving innovations (or incremental innovation), directed to
improvement of properties and parameters of already made and used products,
services and technologies (for example, production of the cassette tape recorder
after bobbin tape recorder: the principle of reproduction remained the same “a
magnetic head a magnetic film”, however, the exterior changed considerably, the
product became more compact, convenient and practical);
° the pseudo-innovations oriented to partial improvement of obsolete
generations of equipment and technologies (color, form, finishing, etc.).

One can observe transition from innovations from lower level to higher
level, according to the depth of the changes and effects produced by innovation:

1. reproduction of initial properties of a production system or product,
preserving and updating of the existing functions;

2. change of quantitative properties of system, a regrouping of system
components for the purpose of its functioning improvement;

3. adaptive changes of production system elements for the purpose of better
fitting to each other;

4. new option the elementary qualitative change which is beyond simple
adaptive changes;

5. new generation change of the majority of properties of the system, but the
basic concept still remains;

6. new type qualitative change of initial properties of the system and the
initial concept, without change of the functional principle;

7. new sort the highest change in functional properties of the system which

changes its functional principle;
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8. radical (basic);

9. improving;

10. modification.*

Classifying innovations in accordance with the scale of diffusion, we pay
attention to their features. So local innovations assume the use of experience of
one enterprise by another economic entity (for example, in the sphere of resource-
saving, work incentives, work with suppliers, etc.).; industry innovations represent
the innovations which were not used earlier by enterprises of this industry; global
innovations are applied in all industries and assume essentially new types of
products, technologies, new methods of management which do not have analogs in
world practice.

Depending on the degree of novelty innovations are divided on: innovations
created on the basis of a new discovery or invention; innovations created on the
basis of a new method applied to already known phenomena. Considering
innovations from the point of view of the degree of novelty, they can also be
classified according to their novelty for the market. With respect to these criteria
we distinguish: new to given enterprise / company,; new to specific industry, new
industries / directions to the country; new industries / directions to the world.

According to K. Christensen's model®, significant influence of new
technologies on activities of companies goes through so called “disruptive
innovations”. Their essence is that as soon as new technology appears in the
market and finds the buyer for whom the new properties are necessary, the
technology begins to justify its name: volumes of production are growing promptly
and as a result the new technology replaces the previous one. It has happened to
such innovations as phone (which replaced the telegraph), a steamship (replaced

sailing ships), e-mail (instead of traditional mail), etc. “Disruptive innovations”, in

4 For more detail see: Agarkov, S.A., Kuznetsova E. S., Gryaznova M. O. (2011) Innovative
management and state innovative policy. M.: Academy of Natural Sciences publishing house
[Russian].

5 Christensen, C.M. (1997) The Innovator's Dilemma: When New Technologies Cause Great
Firms to Fail. Harvard Business School Press.
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fact, lead to change of a ratio of values in the market since the product/technology
existed earlier becomes noncompetitive, and the value of the main properties of old
technologies/products is lost.

The German researcher G. Mensh has proposed his classification of
innovations - he has distinguished the basic, improving innovations which promote
formation of new industries and new markets and the pseudo-innovations, which
improve the product or technology quality or slightly change elements of
engineering process.®

The Russian scientist Yu.V.Yakovets, in addition to basic, improving and
pseudo-innovations, has suggested to distinguish the micro-innovations, which
improve certain parameters of equipment and applied technologies on the basis of
small inventions that contributes to more effective production of these models or

their more effective use.’

1.4. Participants of innovative process and forms of their interaction

For the dynamic development of scientific and high-tech business
professional approach to creation of communication between knowledge carriers
(scientific community, educational institutions), entrepreneurs and the state is
needed. The world system of institutes of interaction between government
institutions, business and science is based on the system of the managed
communications which allows investment planning, channeling funds to the most
successful directions and creation of effective practice —oriented programs.

Schematically the interaction of innovative process participants can be

presented as follows:

¢ Mensch, G  (1976)  Gemischtwirtschafiliche — Innovationspraxis: — Alternative
Organisationsformen der staatlichen Forschungs- und Technologiepolitik. Gottingen.

7 Yakovets Yu.V. (1988) Acceleration of scientific and technical progress: theory and economic
mechanism. Moscow: Ekonomika [Russian].
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Fig. 1.2. Interaction of innovative process participants

Triple Helix Model and its transformation

Considering relations of innovative process participants, experts mainly
speak about interaction between its three main participants — the state, science and
innovative business. Analysis of their interaction is in the core of the so-called
“Triple Helix” concept the model of strategic innovative networks.

Triple Helix model was developed in England and Holland at the beginning
of the 21st century by professor of Newcastle University Henry Etzkowitz and
professor of Amsterdam University Loet Leydesdorff®. The Triple Helix
symbolizes the cooperation between the power (state), business (industry) and
university (science) which are crucial elements of innovative system of any
country. The Triple Helix Model studies how various institutes interact at each
stage of an innovative product creation. At the initial stage - knowledge generation,
the power and university interact with each other, then during a transfer of
technologies the university cooperates with business, and, the result an innovative
product, is brought to the market jointly by the power and business.

According to the concept, the dominant position in the system of innovative

development is held by the institutes responsible for creation of new knowledge.

8 Etzkowitz, H., Leydesdorff, L.(2000) The Dynamic of Innovations: from National System and
"Mode 2" to a Triple Helix of University-Industry-Government Relations. Research Policy 29.
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The key reason for the ongoing transformation is the development of science
which gives a rise to numerous synthetic directions, both fundamental and applied
interdisciplinary research. In these areas the formation of “clusters” takes place. In
clusters the future potential of innovative development (bio-, nanotechnologies,
information technologies, etc.) is under development, and connections between
scientists, technologists and users become qualitatively deeper, as well as the
functions carried out by various participants.

Transition to the economy of knowledge, innovative economy, and
globalization are a consequence of transformation of conditions, external to
science. As a result of social and economic changes, the state does not play the
dominant role in innovative development anymore, since it is not capable to create
knowledge. However, to the extent to which the knowledge is a public good, the
state bears responsibility for the organization of its production.

Therefore, the new model of innovative system, different from the model of
national innovative system, where the main engine of innovations were firms’, and
from the J. Sabato's model'® with an omnipotent role of the state in the course of
innovative development, is forming now.

Functions and forms of interaction among innovative process participants at
each historical stage underwent changes due to the fact that independent activity of
each of them did not yield effective result.

The economic theories of industrial society considered development of
economy, in fact, on the basis of “a double spiral”. So, the theory of political
economy studied the interaction of a private capital with the state, and the state’s
influence on the market. In the evolutionary theory the interrelation of technologies
and market was discussed. At the same time the big part of feedbacks between

participants was not considered. It was necessary to include the innovative process

° Lundvall, B.A. (1992) National Systems of Innovation: Towards a Theory of Innovation and
Interactive Learning. London: Printer Publishers; Nelson R. (1993) National Innovation
Systems: A Comparative Analysis. Oxford: Oxford Univ. Press.

10 Sabato, J. (1979) Technology and the Productive Structure. Instituto Latinoamericano de
Estudios Transnacionales.
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into explanation of economic dynamics. It has led to transformation of relations
both between private sector and the state, and between the state and scientific
community. Recently a characteristic tendency in developed countries is the high
level of innovations financing by the business sector.

It is possible to distinguish the following forms of interaction of
innovative process participants:

1. The state support institute (the key participant is the state).

1.1. Direct and mediated (through the government organizations) allocation
of budgetary funds to research organizations, provision of grants, placement of
state orders for accomplishment of R & Ds.

In the majority of countries, the state is the main investor in new knowledge
and technologies. Its share in internal expenses on R & D is presented in the
Table 1.6.

Table 1.6.
Share of state expenses, % GDP"'

Country Education Health R&D Defence
Denmark 7,5 9,7 0,97 1,5
USA 5,4 9,5 1,03 4,8
France 59 9.3 0,84 23
Germany 4.6 9,0 0,93 1,4
Great Britain 5,6 8,1 0,83 2,6
Canada 4,8 8,0 0,62 1,5
Japan 3,8 7,8 0,74 1,0
Portugal 5,0 7,5 1,02 2,1
Ttaly 4,7 7,4 0,61 1,7
Sweden 6,6 6,8 0,89 1,3
Finland 6,3 6,7 1,15 1.4
Australia 5,1 5,9 0,91 1,9
Brazil 5,7 4,2 1,1* 1,6
South Korea 5,0 4.1 1,02 2,7
South Africa 6,0 3.9 0,9% 1,3
Russia 4,1 3,2 0,91 3,9
China H.I. 2,7 1,7* 2,1
India 3,1 1,2 0,8* 2,7

* all expenses on R & D.

' Human Development Report 2013. The Rise of the South: Human Progress in a Diverse
World. UNDP, 2013.
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It is worth mentioning that the financial crisis of 2008-2009 which shook the
world economy, did not lead to the cut of the budget support for innovation
programs, but on the contrary, it gave strong stimulus for their further expansion
considerable amount of expenses on innovations was included in a stabilization
program for economy (Tab. 1.7).

Table 1.7.

Structure of the public expenditures in stabilization program during the

crisis of 2008-2009, % to GDP"*

Country | Infrastructure | Education | «Green technologies» | Research and development
USA 0,70 0,58 0,48 0,11
Germany 0,50 0,60 0,20 0,10
France 0,24 0,04 0,00 0,00
Finland 0,48 0,02 0,02 0,01
Sweden 0,27 0,02 0,06 0,29
Canada 1,27 0,12 0,28 0,05
Australia 0,82 1,40 0,48 0,25
Poland 0,07 H.JI. 0,00 0,01

1.2. Provision of various tax incentives to enterprises engaged in research
and development.

The experience of Western countries demonstrates the considerable use of
tax incentives in the financial policies. Companies are allowed to deduct from the
tax base more than 100% of their expenses on R & D. For example, Australian
companies can deduct 150% or more of their R & D expenses from taxable
income. Ireland, India, China, Israel, Taiwan granted unprecedented tax privileges
to their companies carrying out activity in innovative sphere, which had a positive
impact on economic growth and significantly modernized structures of their
economies. Also, it worth mentioning such a measure as a 50% reduction of the
profit tax rate from the sale of high-tech goods and services. The implementation
of this measure is a good example of Belarus for other countries, including Russia.

An interesting tax incentives for innovative activities in several developed

12 Eroshkin, A.(2011) Mechanisms of the state support of innovations: foreign experience. World
economy and international relations, Ne10. - P.21 [Russian].
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countries has recently been a reduction in the profit tax rate for patented products.
This practice has already been used by seven European states and China and is
known as "patent window". Unlike most widespread R & D incentives that are
aimed at creating more favorable conditions at the initial stages of the innovation
process, reducing the cost of ongoing R & D, the "patent window" creates tax
incentives for the successful commercialization of the results of innovation. As a
rule, these incentives consist in lower rate of profit taxation. This encourages
successful innovation, and stimulates economic growth, competitiveness and job
creation. Some countries have set the upper limits of tax benefits available to
companies within the "patent window". In Ireland, this is 5 million euros, in Spain
- six times the cost of income-generating R & D. In China, after company receives
the benefits worth 5 million yuan, its profits are taxed at 50% reduced profit tax
rate. !’

1.3. Investment of budgetary funds into the equity of the venture funds and
other specialized financial institutions participating in implementation of
innovative projects.

Practically in all leading countries nowadays there are budget programs for
establishment of new venture funds and for strengthening of resource base of
existing venture funds. So, in the USA the federal program for creation of the
small business investment companies (Small Business Investment Companies -
SBICs) has already been functioning for many years. It invests in new high-tech
firms. Within this program supported by the Administration of small business of
the USA, several hundreds of SBICs with the total capital over 20 billion dollars
have been founded, that, according to experts, has made the significant
contribution to formation of the American venture industry'*.

In many countries (Spain, Canada, Finland, Sweden) the creation of state

venture funds managed by governmental agencies was widespread at the initial

3 Tretyakova Yu.N., Filatova Il Tax stimulation of innovation activity in the Russian Federation
// 'Young Scientist. - 2015. - Ne 7. - P. 499-502 [Russian]. .
4 The Small Business Investment Company (SBIC) Program. URL: https://www.sba.gov/sbic
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stage of the national venture industry formation. However, later it became less
popular because of, on the one hand, the rapid growth of private venture capital
markets allowing to involve non-state investors in creation of hybrid funds, and on
the other — lower performance of state funds in comparison with institutes with
mixed equity managed by professionals.

1.4. Allocation of concessional state loans and credit guarantees to subjects
of innovative activities

These transactions can be performed within general national programs for
small and medium business support. However, recently the increasing number of
the states creates special programs oriented to the venture entities (tab. 1.8).

Table 1.8.
State programs on provision of concessional loans and guarantees to the

small and medium innovative scale enterprises

Country Program Main requirements of the program
Great Enterprise Finance|Provision of credit guarantees worth 1 million pounds for up
Britain Guarantee. It 1isfto 10 years to companies with the annual turnover up to 25

realized by  the|million pounds . Guarantees cover up to 75% of a loan and are
agency Capital for|paid by the companies at interest rate of 2% .
Enterprise Limited!’

Germany  |ERP Innovation Provision to small firms of soft credits and subordinated loans
Programme with exemption of interest and principal debt payments from 2
implemented by the |to 7 years, issue of guarantees on bank loans and investments
Bank KfW of venture funds.

Mittelstandsbank'®

France OSEO agency|Provision of concessional loans to start-up companies, and

programs'’ guarantees on bank loans, investments of venture funds and

business angels as much as 70% of invested amounts.

Spain Programs of agency|Provision to the perspective technological companies of long-
Centro  para  ellterm non-interest loans at the amount from 150 thousand to 3
Desarrollo million euros, but no more than 60% of the project cost.

» The Enterprise Finance Guarantee (EFG). URL: https://www.gov.uk/guidance/understanding-
the-enterprise-finance-guarantee

1 Country Review Germany. URL: http://ec.europa.eu/invest-in-
research/pdf/download_en/germany.pdf

7 OSEO garantie. URL: www.oseo.fr
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Tecnologico
Industrial'®
Netherlands |[SME Credit|Provision to small and medium-sized enterprises of partial
Guarantee Scheme'® |guarantees on bank loans up to 1 million euros for up to 6
years. Guarantees cover from 2 to 3.6% of loan amount.

India Programs of bank|Provision of soft credits, issue of guarantees on unsecured
SIDBI and guarantee|loans. Guarantees cover from 1 to 1.5% of loan amount.
fund CGTMSE?’

1.5. Implementation of targeted public procurements of innovative products
and services.

In Russia public procurements have not become significant instrument of
innovative activity stimulation (according to specialists’ estimation, 70-90% of all
public procurements in Russia are carried out with different violations) while in the
world practice government procurements are an important instrument for creation
of demand for innovations.

Expenses on public procurements in the majority of the Western countries
are covered from the state or territorial budgets, special government and off-budget
funds are created at the expense of tax and other revenues, including profits of state
entities.

China is a special case. According to the national program adopted in 2006,
state bodies are obliged to allocate a certain share of the expenses on products of
the innovative Chinese companies irrespective of profitability of these purchases.
According to new rules, state bodies can buy foreign products, only if there is no
similar domestic production.

1.6. Financing of business incubators and technopark structures

In countries that are leaders in the sphere of high technologies and
innovations, the state has made a crucial contribution to construction of national

networks of business incubators and science and technology parks. It provided

18 Centro para el Desarrollo Tecnologico Industrial (CDTI). URL: http://www.cdti.es/

* SME Credit Guarantee Scheme (CGS). URL: http://sbci.gov.ie/sme-credit-guarantee-scheme-
cgs

20 Industrial Development Bank of India (IDBI bank). URL: https://www.idbi.com/index.asp
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necessary financial resources and real estate objects, as well as rendered
administrative assistance. So, according to estimations provided by the National
association of business incubators, in the USA in the mid-2000th about 50% of
1500 operating entities got 100% financing from the governmental agencies and
another 15% got partial financing. In the EU countries nearly half of 1000
organizations used budgetary financing, and another 40% - got mixed private-
public investment?!.

1.7. Grants.

Every year in many foreign countries actively use grant financing as an
instrument of support to the small innovative companies at early stages of their
development. Grant programs in the innovative sphere work in many countries,
especially in the United States. The biggest program with financing around 2
billion dollars per year is The Small Business Innovation Research (SBIR). SBIR
provides phased grants in the amount of up to $ 850 thousand to innovative
companies with less than 500 employees??.

Generally, the following list of the measures promoting efficiency of grant
support to innovations is developed in the international practice: involvement of
leading research organizations in examination of grant requirements; phased
provision of grants, during the implementation of R & D and determination of
financed projects perspectives; co-financing by grantee of the costs (to 20-30%)
that increases his interest in the final result of works.

2. Programs of support to integration of the higher education and
Jfundamental science

Education institutions and scientific community are the major participants of
innovative process in addition to the state; there is a mediated communication of
science and business entities through the innovative infrastructure created around

universities.

2l UNECE (2009) Enhancing the Innovative Performance of Firms: Policy Options and
Practical Instruments. Geneva and New York.

2 The Small ~ Business  Innovation  Research ~ (SBIR)  program. URL:
https://www.sbir.gov/about/about-sbir
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Experience of the leading foreign countries demonstrates strengthening of
universities contribution to innovations development and economic growth. Public
financing of researches in higher education institutions is guided by the specific
social and economic purposes and depends on final results.

2.1. National programs.

Analyzing experience of foreign countries, we will emphasize national
programs of China directed to support and development of science, education and
production, as well as their integration. In 1986 the state program “Program 863
for development of science and the high technologies was adopted. The program
has determined the following priority industries: microelectronics, informatics,
space, fiber-optic technologies, genetic engineering, biotechnologies, energy-
saving technologies and medicine. After two years China has started
implementation of the research and production Torch program oriented to
commercialization and industrialization of high technologies. In 1988 the State
Council of China has established the first science and technology park — the
Experimental Beijing zone of high technologies development (later the Scientific
and technological zone Zhongguancun, or Z-park ).

Z-park has been placed in the northwest of Beijing on purpose. More than
hundred scientific and technical institutes and laboratories, and also the strongest
higher education institutions of China such as Peking University and Tsinghua
University are located there. They became basic elements of science and
technology park: universities provided both scientific developments, the companies
which commercialized them, and qualified personnel for high-technology business.

It is known that there are three main models of creation of universities, or
scientific centers of the world level. The first model consists in selection of the best
universities from already existing and their further development. The second is
based on merging of several institutes to achieve a synergy. The third is a creation
of a modern university from scratch. China has chosen the first option. The Peking

University and Tsinghua University, which have had the privilege to select the best
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students from each province, have achieved the highest levels through these aid
programs. The Code of Recommendations on the development of higher education
(1993) foresaw the establishment of 100 high-class universities. As a result of
carried-out reforms at the Chinese universities, a favorable environment for work
and development of the academic talents and science has been created; updated
capacities necessary for research work have been provided; modern curricula and
programs have been developed. Talented students went through improved system
of preparation - from 1 million students and the researchers, who went to study
abroad, about 200 thousand returned to China. These universities conduct world-

class research and establish innovative enterprises managed by universities.

2.2. International programs.

In many countries there are programs for interaction of representatives of
science and education from various countries. One of the largest and well known
programs in Europe is the French national center of scientific research (CNRS)?
founded in 1939 with assistance of the Government of France. One of its main
activities is the support of researches, development of joint programs and projects,
creation of joint laboratories in cooperation with universities, the research and
business organizations in France and abroad. At the moment 392 international
programs for scientific cooperation (PICS) and joint research operations (PRC),
172 international joint laboratories (LIA), 101 international research networks
(GDRI), 35 international joint associations (UMI) and 26 joint associations with
the French research institutions abroad (UMIFRE) are functioning by the medium
of CNRS*,

2 The National Center for Scientific Research (CNRS). URL:
http://www.cnrs.fr/en/aboutcnrs/overview.htm

¢ International policy /I The National Center for Scientific Research (CNRS).
URL:http://www.cnrs.fr/en/workingwith/international-policy.htm
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2.3. Scientific and Educational Centers (SEC).

Scientific and Educational Centers were initially focused on integrated
development of key components - education, research activities, development of
communications with scientific, educational, industrial and other entities in Russia
and abroad. Each SEC is based on specific platform: education, research, corporate
or program platform. Each center develops its strategy and organizes work
according to its own priorities, goals, objectives, research programs
(nanotechnology, medicine, biotechnology, energy, electronics, etc.).

International cooperation in scientific and technological sphere is
performed through bilateral and multilateral programs, as well as cooperation
through the foreign and international organizations and funds. According to the
Ministry of Education and Science, Russia has agreements and contracts for a sci-

tech cooperation with 88 countries.

1.5. Assessment of innovative development level

The majority of developed countries assessed the level of innovative
development of national economy long time ago. For more than 25 years they have
been trying to assess all relevant factors affecting innovative development.?
Distinctions in indexes value obtained for various countries are explained by
different set of explanatory variables and the particular features of method of index
calculation of innovative development, as far as each index is constructed for
certain analytical and managerial tasks.

In general, in innovative development of national economy one can select
external or internal contours. An external contour is the macroeconomic
environment characterized by macroeconomic indicators of national innovative

systems, suitable for the inter-country analysis of a global innovative system. An

25 Bruno Lanvin. Innovation, knowledge competitiveness and development. The World Bank,
Trieste, 11 May 2007. URL: http://g8forum.ictp.it/multimedia/slides/Lanvin.pdf
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internal contour is the internal environment of national innovative system within
the territory of the state.
The following indicators refer to the external contour:
I. Macroeconomic indicators for inter-country comparisons:
1. National wealth of the country per capita, thousand § USA;
2. GDP per capita, thousand $ USA;
3. Expenses on scientific R & D, as % of GDP;
4. Patent requests;
5. Intellectual property: payments for and revenues from intellectual property,
min § USA;
6. Share of high-tech export in production export of the country, %.
II. General indexes.
7 main indexes are used to characterize the global innovative system
nowadays:
1. Human development index, HDI?®;
2. Knowledge economy index, KEI?’;
3. Global competitiveness index, GCI?;
4. ICT development index, IDI?’;
5. Global innovation index, GII_INSEAD?;
6. International innovation index, Intll. BCG?!;
7. Innovation capacity index, ICI*?;
8

. Knowledge Economy Index, KEI*3,

26 Human Development Index [e-resource]. URL: http://hdr.undp.org/en/statistics/hdi

2 World Bank Group official site . URL: http://worldbank.org

2 World Economic Forum official site URL: www.weforum.org/

2 International = Telecommunication = Union  (ITU) URL:  www.itu.int/en/ITU-
D/Statistics/Pages/default.aspx

0The Global Innovation Index, Cornell University. URL:
www.globalinnovationindex.org/content.aspx?page=GII-Home

31 The Innovation Imperative in Manufacturing // The Manufacturing Institute 2009. URL:
www.themanufacturinginstitute.org

32 Lopez-Claros, A., Yasmina N. Mata. The Innovation Capacity Index: Factors, Policies, and
Institutions Driving Country Innovation. URL: www.augustolopez-claros.net/docs/IDR2010 ICI
_LopezClaros Mata.pdf
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Human development index is a method of measurement of country’s living
standards by consolidation of indicators of remaining life expectancy, the
education level and the population income. The index is calculated within the
Development program of the UN (PROON). For the first time, the report on human
development was prepared by the PROON in 1990.

Knowledge economy index is a complex indicator characterizing the level of
development of the knowledge-based economy. This index was developed by the
World Bank Group for assessment of countries capability to create, accept and
disseminate knowledge. The index is computed irregularly, now the World Bank
provides information for 1995, 2000 and 2012. The Russian Federation positions
in this rating are: the 59th place in 1995, the 64th place in 2000, and the 55th place
in 2012.

Index of information and communication technologies development is an
indicator characterizing the level of information and communication technologies
development.

Innovation capacity index characterizes capability of a country to create the
environment stimulating production and diffusion of innovations. In this index 5
categories are assessed: the economic and legal environment, human capital,
education and social integration level, quality of a regulatory framework, research
activities, implementation of information and communication technologies. The
index is computed for 131 countries and territories.

Global competitiveness index characterizes ability of a country and its
institutes to ensure stable rates of economic growth in the medium run. Leading
positions according to the global competitiveness index in 2015-2016 were taken

by Switzerland, Singapore and USA3,

3 Knowledge Economy-Index URL:  http://gtmarket.ru/ratings/knowledge-economy-
index/knowledge-economy-index-info

34 The Global Competitiveness Report 20152016 Full Data Edition / World Economic Forum.
URL: http://reports.weforum.org/global-competitiveness-report-2015-2016/competitiveness-
rankings/
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Global innovation index is based on recognition of innovation key role
which is a driving force of economic growth and prosperity of the country.
Computation of this index started in 2007 and at the moment represents the most
full range of innovative development indicators in various countries. In 2014 the
research covered 143 countries. Russia’s positions - 62nd place in 2013 and the
43th place in 2016.

Table 1.9.

Global innovation index, 2016

Rating Country Index Rating in Region
general region
1 Switzerland 66,28 1 Europe
2 Sweden 63,57 2 Europe
3 Great Britain 61,93 3 Europe
4 USA 61,40 1 North America
5 Finland 59,90 4 Europe
6 Singapore 59,16 1 South-East Asia, East Asia and Oceania
25 China 50,57 7 South-East Asia, East Asia and Oceania
43 Russia 38,50 29 Europe
66 India 33,61 1 Central and South Asia
69 Brazil 33,19 7 Latin America and Caribbean

In an internal contour internal processes of the open national innovative
system are analyzed and measured by the following indicators:

* total quantity of enterprises and organizations conducting R & D
(according to the forms of ownership);

« dispersion of enterprises conducting R & D over the territory of Russia;

« the number of personnel conducting R & D in different sectors;

« trade of technologies with foreign countries.

Experts try to develop an integral indicator which would reflect the quantity
of the resources used for innovations and the value added created as a result of
innovative activities (for more detail see Chapter 7).

Research of enterprises innovative activities should provide the objective

information about what actually firms undertake to boost their innovative activity

3 The Global Innovation Index 2016: The Local Dynamics of Innovation -
www.globalinnovationindex.org
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and what its dynamics is. Openness and close cooperation of the state and private
sectors are of great importance. Innovative environment greatly depends on the
regulatory framework in the state.

For exact assessment it is necessary to consider the impact of the legislation
on innovations’ development. Regulatory measures can give direct support to
innovative activities, for example, the state grants, others can create additional
obstacles, such as, lack of preferential system of taxation for innovative
enterprises.

Not all data on innovations can be measured quantitatively. Besides that,
dynamic computation of indicators, monitoring of new information is important for
evaluation of investment impact and other support activities for innovations on
national economy. Analysis of time series is needed. Assessment of both short and
long term innovations is needed to understand the total impact of innovations on
national economy.®.

Collection of exact data is far from simple. Innovative activities are not
always limited to activities of one firm companies interact among themselves, they
interact with universities and research laboratories, firms buy and sell intellectual
property rights, outsource part of their operations. Quite often interaction in
innovative activities takes place at the interregional, cross-industry or international
levels. Thus, the clear and detailed picture of innovative process is needed to assess

the effective impact of innovative activities in the economic growth of the country.

Questions for discussion:

1. Technological and non-technological innovation.

2. Types of innovation, their development and intensity.

3. The pace of the innovation process.

36 Council of Competitiveness. Innovate America. National initiative summit and report, 2005.
URL: www.compete.org/images/uploads/File/PDF%20Files/NII_Innovate America.pdf.
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4. Participants in the innovation process and the forms of their interaction.
5. Statistics of innovations: statistics of the OECD countries and the Russian

innovation index.

6. Indicators of innovation activity of national economy and enterprises:
indicators of innovation costs; indicators of innovative activity mechanisms;

indicators of innovation performance of enterprises.
7. The level of innovation activity of Russian enterprises.
8. Structure and dynamics of costs for innovation in Russia.
9. Statistical measurement of innovation processes.

10. The current level of innovative development of the Russian economy.
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Chapter 2. State regulation of innovative activities

2.1. The state role in the development of the innovation economy

The main reasons for the government involvement in the innovation process

The main driving force behind the innovative economy is the innovator
who creates innovative product and brings it to the market. International
experience shows that in successfully developing innovative economies the state
creates entire ecosystem favorable to the vigorous activity of innovators. It is
done through development institutes and governments, regional authorities in the
first place, by funding technology parks and business incubators, by providing
grants for development and other activities. In addition to the development of the
proper innovation infrastructure, the state aims to provide general favorable
conditions for businesses not only in business incubators, but in any part of the
country during expansions, and especially in times of crisis.’

From the point of view of modern economic theory, government
intervention into economic affairs in a developed market economy beyond
traditional property rights protection and law enforcement, is permissible and
justified in case of so called “market failures”.

The state makes up for the lack of efficiency of the private sector: 1. It
commissions production of so-called public goods, such as national defense,
public order protection, street lighting, flood and earthquake protection, etc.; 2.
the state entities commission production of goods with positive externalities, such
as health services, education, etc.; 3. through antitrust regulation the state

controls monopolization trends in different industries.

37 http://economy.gov.ru/minec/about/structure/depino/20151113
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The positions of countries in the global economy are largely determined by
the competitiveness of their economies. Enhancing national competitiveness is a
complex task, and the success depends on accumulation of human capital, the
development of economic institutions, using and strengthening of existing
competitive advantages of the country, the creation of new competitive advantages
via the diversification of the economy and the strengthening of scientific and
technological potential of the country.

Success of innovative development largely depends on the formation of a
globally competitive national innovation system, which transforms new knowledge
into products and services demanded by society. For its creation, it is necessary to
increase the demand for innovation from most sectors of the economy, improve the
efficiency of generating knowledge fundamental and applied science, and develop
innovative infrastructure.

The private sector alone cannot develop an efficient national innovation
system. There are specific "failures" of the market in this area, and the state
should step in and fill these gaps. As we know breakthrough radical innovations
are based on the results of fundamental and applied science. The private sector,
with rare exceptions, is not interested in financing basic research, because the
probability of getting a sound forecast of the result is low and the foreseen
commercial effect is vague. Funding of fundamental research in almost all
developed countries is primarily the responsibility of the state for example, in
the United States the financing is organized through a system of research funds
the National Science Foundation in the first place’®. Applied research to some
extent is also financed by the state in partnership with the private sector, because
the private sector financing of fundamental and applied science, R & D, which
form the foundation of high-tech modern economys, is insufficient.

Certain “market failures” are observed in the limited flow of private capital

into innovative companies in new high-tech projects. In the USA, it took 20-30

3 For more details about National Science Foundation, USA, see http://www.nsf.org
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years for the state to serve as a catalyst in attracting private capital to high-tech
companies until the flow of private funds there became self-sustainable. And even
in that case the state does not cease supporting innovative sectors of the economy.

In transition economies the active role of the state in developing the science
and research sector and direct promotion of the innovation process is due to
additional “market failures” inherent to them. The main economic rationale for the
state intervention in the innovation sector of economy is the desire to improve the
competitiveness of the national economy in the system of international division of
labor. In a number of countries, including Russia, besides the economic reasons to
support innovation, there are also political reasons related to security capabilities,
preservation and development of national culture, and the maintenance of national
prestige.

Analysis of international experience shows that the national government is
deeply involved in the formation of national innovation systems. The main
objective of the government in this area consists in filling-in the missing
elements in science and innovation funding, establishing of a mechanism of
“continuous investment” for the implementation of efficient scientific and
technical projects and, thereby, eliminating existing gaps in the “science -
technology - production — market” chain.

National innovation system consists of the following elements:

e Tertiary education —education at college or university level;

e R & D sector (organizational structure, financing, human resources, results -
publications, patents, licenses);

e The business sector (innovation activity in the high-tech and other industries,
innovation in the services sector);

e Innovation infrastructure (informational, organizational and financial
infrastructure, an infrastructure of small innovative business support.

The state innovation policy is added to these elements of the national

innovation system.
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Fig. 2.1. The structure of the national innovation system *°

Almost in all developed countries, the state through various state programs
and funds financially supports small hi-tech companies at the early stages of
development. Support is provided in the form of earmarked financing and funding
on a strictly competitive basis. The state helps young technology companies to
seek the necessary financial resources in a system of seed and start-up funds and
produce and promote innovative goods to the market. State support is provided
also to the protection of national intellectual property, and to promotion of
national innovative products to competitive international markets. In general, the

state through targeted programs, innovation infrastructure, and research and

39 Tychinskii A. (2006) Management of innovative activity companies: modern approaches,
algorithms, experience. Taganrog: TRTU [Russian].. Available from:
www.aup.ru/books/m87/3 3.htm
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innovation funds provides support for innovation at various stages from basic
fundamental and applied research and development to creation of young high-tech
businesses and channeling innovative products to the national and international
markets.
State participation in the development of innovative economy goes along
the following directions:
1. The State defines the national development priorities in innovation sector.

Policy documents in this field, such as "The Strategy of innovative
development of the Russian Federation up to 2020", are based on foresight. The
goals of development to be achieved and the course of action, including the public
sector support for innovative projects from federal and regional programs are
defined in these programs.

2. The state allocates state budget funds for financing of research and
organization of innovation activities.

Public funding of science, technology and innovation policy in the Russian
Federation is carried out in the following forms:

« allocation of funds of the state budget for fundamental and applied research
in the sections "General state issues", "National defense" and other;

« targeted funding through the federal target programs (FTPs);

« financing through the system of science, technology and innovation public
funds and through extra-budgetary funds;

* financing through the system of “seed”, start-up, venture capital and
private equity funds.

3. The state ensures legal regulation of innovation activity and protects
intellectual property rights.*°

The state develops regulatory framework for innovative activities in the

following areas:

40 For more details see Chapter 4
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« development and enactment of laws, as well as control over compliance with
laws and regulations that create transparent and equal conditions for all
participants of the innovation system;

» protection of rights and interests of subjects of innovation activity;

» protection of intellectual property rights.

4. The state develops education and promote training, retraining and advanced
training of personnel for innovation activities. The State creates favorable
conditions for investment in human capital, which is the most important factor
for innovative growth. Investment by the state in human capital can be
compared to the creation of goods with positive externalities.

5. The State is working on the formation of a coherent innovation infrastructure.”!
The state establishes and develops so-called “development institutions”,
technology parks, technology platforms, special economic zones. It creates
information, consulting, and financial networks for innovative activity.

6. The state regulates the international aspects of innovative processes. The state
creates the legal basis for international cooperation in the field of innovation

activity and provides legal protection for national innovative companies.

2.2. The strategy for innovative development of the Russian Federation

The objectives and main directions for modernization and innovative
development of the Russian economy are defined in the “The strategy for
innovative development of the Russian Federation 20207, adopted in 2011. In this
document the transition to the innovative socially-oriented development, as well as
modernization of traditional sectors (such as metallurgy, chemistry, agriculture,
and construction industry), development of new transport infrastructure and
competitive “new economy” branches, such as science, engineering, education and

health services were analyzed.

4! For more details see Chapters 3 and 5.
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The long-term objective of economic development of Russia is to ensure a
high level of welfare of the population and to find a sustainable and economically
viable place in the international division of labor. The only possible way to achieve
these goals is the transition of the Russian economy towards the innovative
socially-oriented development. Only this transition would allow in the next decade
significantly increase the share of the high-tech sector in GDP, to increase five- six
fold the share of innovative products in industrial output, and enlarge the share of
innovation active enterprises up to 40-50%.

The complexity of the current state of the Russian economy, which relies on
massive export of energy resources to international markets, is the fact that real
competitors in innovation are not only the leading countries, but also many of
developing countries, including CIS countries. Countries leaders in economic
development, gradually pass to the sixth technological mode of production, while
in the Russian economy nowadays elements of the third, fourth and fifth
technological orders coexist oddly. The technological revolution in resource saving
and alternative energy takes place: innovators develop cost-effective hydrocarbon
production technologies from new sources such as shale, tar sands, and others.

This can lead to a fall in demand and prices for key commodities of Russian
export, and reduce export revenues needed to stabilize the economic growth in
Russia.

Globally, we observe the growing competition for the factors that
determine the countries’ competitiveness, primarily for skilled labor and
investment in new knowledge and technology, which move among countries. For
Russia, these movements represent a threat of the “drain” of the country’s
remaining competitive resources — skilled specialists, technologies, ideas and
capital. To respond to these challenges, Russia must radically strengthen its
innovation system, and try to more harmoniously participate in the global

innovation system.
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In the strategy the general conclusion on the current state of innovative
development of Russia has been done, which says that despite all efforts of the
Government of the RF, the innovative behavior of business has not been formed
yet. Critical issue for innovative development today is motivation of all actors of
the economy to innovate and the deepening of their cooperation with the research

sector and innovative infrastructure.

Number of researchers
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Domestic expenditures
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P Pop on R&D as % of GDP
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industi % of GDP
Innovative goods, works, industry as % of Gl
services new for... OECD

@ Russia

Number of triadic patent families

Share of organizations per 1 million of population
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Number of scientific publications Domestic expenditures per
per 1 million of population 1 publication, $ thousand

Fig. 2.2. Russia's position in the international comparison of science and
innovation development. OECD - 100%.4

The data describing the positions of the RF in the science and innovation
field in comparison with the average OECD level are presented in Fig. 2.2.

The purpose of the innovation strategy is to transfer the Russian economy
to the innovative path of development. The figures to be achieved by 2020 are
defined in detail. The Strategy also identifies the key tasks:

42 The strategy for innovative development of the Russian Federation 2020. [Russian]. Available
from http://innovation.gov.ru
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1) Building human capacity in science, education, technology and
innovation areas. Innovative economy needs “innovative people” who are able to
take full advantage of scientific and technological achievements, create innovation,
and distribute them in all spheres of public life.

2) A sharp, fold increase in innovative activity of businesses and rapid
growth of new innovative companies.

3) Upgrading of “innovation” characteristics of the state the widest
possible penetration of modern innovative technologies in activities of the
government; the formation of “electronic government”; transfer of the majority of
public services to digital technologies; the use of the state commissions system to
promote innovation.

4) Development of a sustainable R & D sector, which has an efficient
institutional structure that supports enhanced reproduction of internationally
competitive knowledge; radical improvement of efficiency of the infrastructure for
commercialization of research results.

5) Finding the proper place for the Russian innovation businesses in
international cooperation in creation and use of innovations, given all constraints
and challenges of the last decade.

Three possible options for the Russian innovative development are
discussed in the strategy: 1. The option of inertial import-oriented technological
development; 2. The option of catch-up development and local technological
competitiveness; 3. The option of leadership in selected scientific and technical
sectors, and fundamental research.

According to the authors of the Strategy, in modern conditions the optimal
strategy of innovative development for Russia is a mixed strategy, which combines
elements of the strategy of leadership in some segments, which already have or
can quickly create competitive advantages, with the implementation of the catch-

up strategy in many sectors of economy.



Implementation of a mixed strategy presumes an emphasis on setting
priorities for the state, both financial and organizational, to support selected
innovation areas and to form the necessary common incentives for large-scale
modernization and investment in a quality human capital needed to succeed in
implementation of leadership and catch-up strategies.

In 2011-2012, the search for more efficient integration of the Russian
economy in the global economy has intensified. Innovative technological
development today has become the main driver of economic growth in the
developed countries. Unfortunately, the existing nowadays participation of the
Russian economy in the international division of labor, which has developed over
the past decades, is extremely volatile and carries a large number of risks,
primarily due to the dependence of the Russian economy from the external
conjuncture.

A lot of attention is paid in The Innovation Strategy 2020 to the problem of a
more sustainable and cost-effective participation of Russia in the global innovation
system. There is a complete understanding of the fact that the underdevelopment of
the Russian business, the lack of ability to work in a highly competitive
international market conditions, impede production of the Russian high-tech
products and penetration to the foreign markets.

It is well known also that modern innovative high-tech products market
produced in open economies require the global, not national markets. Therefore,
the inability to enter the global market undermines the possibility of production of
these products on the Russian territory.

In The Innovation Strategy 2020 the following key areas for the
development of international cooperation in innovation are identified:

1. The development in Russia of high-tech industries and research centers of
international companies and attraction of foreign direct investment;
2. Support for Russian high-tech companies activities in the world markets,

simplification of control procedures in foreign trade of high-tech products;
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3. The normalization and intensification of international scientific and
technological cooperation.

Regarding the first of these areas, the research centers of multinational
companies in Russia have been created and placed in innovative clusters, primarily
in Skolkovo: research centers of international Intel Company, representative
offices of Oracle, Novartis Pharma, Berlin Chemie; AstraZeneca Industries, Ford,
Boeing, Microsoft and others. First-class Russian professionals work in these
research centers.

At the moment, the main mechanisms of attraction of foreign investors are
provision of land for construction on favorable terms, demand guarantees,
agreements with Russian companies on the purchase of innovative products and
services (so-called offset requirements)

The current model of Russia's participation in the global economy is rather
vulnerable. For the international community, Russia is predominantly hydrocarbon
supplier and sales market. But Russia is a developed country with highly educated,
by international standards, population and relatively high standards of living.
Russian experts agree that Russia should try to integrate into the global economy at
all stages of the value added creation.

One example of the successful integration of the Russian economy into the
global chain of high-tech added value is the work of Russian programmers who
participate in production of goods by transnational corporations for global markets.
In many foreign goods, such as mobile phones, for example, elements of value
were added by the Russian programmers, who work in Russia. Part of the value
added in the production of mobile phones returns to the Russian economy in the
form of programmers’ wages. But it is only a small part of the value created in the
chain “ideas - prototypes - mass production - marketing and sales of products in
the global markets organized by high-tech businesses. The bulk of the profits goes

to companies that own and control the entire value chain.
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There are successful examples of Russian innovative companies, established
in Russia from scratch, that successfully operate in the global market — for
example, Yandex.ru and Mail.ru. However, these examples are rare to date.
Russian companies have not been able yet to create sufficient number of high-tech
businesses with stable sales in the global competitive market.

Experts recommend to develop and implement the policy of “Open
Innovation of Russia” which will allow more harmonious embedding of Russia
into the global innovation system. For that purpose it is necessary to create in
Russia centers for applied research and development, and engineering centers. As
additional requirements to foreign investors, the creation of joint ventures with
Russian producers and the transfer of relevant know-how and intellectual property
rights to Russian partners may be proposed.

The Strategy seeks to maximize the production localization in Russia, and
to attract foreign direct investment to the development of high-tech industries on
the Russian territory. The potential of all Russian research and engineering centers,
Skolkovo, science villages, technology development special economic zones,
innovative clusters, development institutions and technology platforms should be
used.

Development of the Strategy for Socioeconomic Development of the Russian
Federation for the period up to 2030.

In 2015, the Russian government started the updating of The Strategy for
Socio-Economic Development of the Russian Federation until 2030. According to
the Ministry of Economic Development, The Strategy 2030 is a long term strategy;
it must be based on a hypothetical, but informed expert vision of the future and
should cover all areas where development and transformation are needed. The new
long-term strategy “in addition to the socio-economic issues should include issues

related to defense, security, law enforcement and legal systems, and other, so that it
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was possible in a single document to balance all the challenges the country

faces.”*?

First of all, it is necessary to form rough idea about how the world will look
like in 2030 and what, from the experts’ point of view, the desirable and
achievable place of Russia in this world might be (foresight). Experts currently
explore the directions of a possible breakthrough of Russia in some technology
areas. Futurologists and experts in the field of innovation predict that new
technologies will restart entire sectors: some industries may disappear, but many
new industries may appear. The task is to embed the Russian economy in the future
technological world framework. It will affect the economic policy of the country,
the federal budget structure, the direction of fiscal policy, macroeconomics, etc.

Key objectives of the renewed block in the Strategy dedicated to innovation
proposals for the restructuring of development institutions in the field of
innovation, rebooting of innovative development programs of companies with state
participation. One of the ideas is that large companies with state participation
should interact with the Corporation of SMEs in public procurement issues.
Public procurement should be oriented not only to small companies, but also to
small innovative companies, to development and implementation of new
technologies. State support for regional innovation clusters as well as participation
in the national technological initiative will be continued, and a single body for

intellectual property issues on the basis of Rospatent will be established.**

2.3. State policy to stimulate innovation in the Russian Federation

Over the last years, fostering innovation in the Russian Federation was

conducted in the following areas*:

43 http://economy.gov.ru/minec/about/structure/depino/20151113
“ http://economy.gov.ru/minec/press/news/2016020203

45 For more details see http://economy.gov.ru/minec/activity/sections/innovations/
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1. Direct funding of science and innovative activities at the state budget
expense. First of all, it is financing of fundamental science and applied research of
young innovative companies, which is performed through the mechanism of
federal innovative programs, state scientific and technical programs, through the
state science funds, targeted budget funds (The Russian Foundation for Basic
Research, Foundation to Promote Innovation and through so-called development
institutes in the innovative sphere.

Over the past few years, Russia has created a modern system of development
institutions in the field of innovation, which includes the following Russian
institutes:

1. “Bank for Development and Foreign Economic Affairs (Vnesheconombank)”;
2. State Corporation “Russian Corporation of Nanotechnologies”;

3. JSC “Russian Venture Company”;

4. JSC “Russian Bank for Development”;

5. “Foundation to Promote Innovation”;

6. Scientific Centre for Development and Commercialization of New Technologies
Foundation “Skolkovo”;

7. “The Russian Venture Capital Association”;

8. “Moscow Interbank Currency Exchange”;

9. “SUPPORT OF RUSSIA”, and others.

The development institutions are t