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Abstract. Innovation ecosystem is one of the tools to create conditions that increase the competitiveness of
organizations in the national and regional economies. Based on the historical analysis of the formation of
the management system in the scientific and technical sphere, carried out by the authors of the article, the
elements of the ecosystem that make the main contribution to the overall potential of the Russian economy
are considered. Since the main elements of the ecosystem are located in cities - in megalopolises and in
specialized settlements - the problem of innovative development and territorial distribution are intertwined
more closely than ever, creating both growth points and regions of stagnation. The article considers the
types of innovation systems, analyzes the ecosystem approach in innovation policy and the necessary basic

conditions for creating local innovation ecosystems.

1 The concept and elements of the
innovation ecosystem at the regional
level

The term "innovation ecosystem”, which is used to
denote a set of elements and processes that determine the
development of an innovation sphere, replaced the
concept of structure and system (National Innovation
System) in 2004 [1]. An ecosystem is a complex self-
organizing, self-regulating and self-developing system. It
is an open system characterized by incoming and
outgoing flows of matter and energy. Changing the
terminology indicates that among the elements of the
system should be a connection that allows reproducing
its actions without the inflow of external resources. At
the heart of the concept is the idea of innovation as a
process of transforming scientific research into a
marketable product or service that requires a lot of
concerted efforts of participants: companies, universities,
research organizations, venture capital funds [2].

An innovation ecosystem is an environment formed
by the participants in the innovation process, in which
their interaction takes place, aimed at creating and
developing innovations. The basis of the innovation
ecosystem are innovators - those who create, develop
and promote innovation on the basis of their own
motivations, or on the basis of market demand. In
addition to innovators, the innovation ecosystem
includes various agents who help innovators - investors,
corporations and foundations that finance innovation.
There are two directions that support the ecosystem - the
flow of innovation and the flow of demand for
innovation.

The main elements of the innovation ecosystem are:
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* science and engineering and technical community
[31;

« the venture investment industry;

* innovation infrastructure (incubators, technology
parks, innovation centers);

 legislative and legal environment, ensuring the
protection of intellectual property;

* steady demand for innovation.

Innovation ecosystem can be seen at various levels -
from global to local.The innovation potential of the
regions of the Russian Federation is extremely unequal.
Along with highly developed territories, there are
territories without system for creating and implementing
innovations and enterprises that could use innovations in
its production activities are practically absent. Key
institutions, forming a system are located in major cities
and satellite towns, attracted to the major metropolitan
areas. Such agglomerations have any chance of
advancing socio-economic development, pulling both
material and human resources from other territories.
Innovation is becoming another factor exacerbating the
territorial heterogeneity of the country's development
level [4, 5].

The choice of model of innovative development of
the Russian economy requires not only the formation of
modern industrial and technological fields, but increase
and equalization of living standards in the region. The
territorial aspect of innovative development can be
analyzed using statistical data that record the dynamics
of innovative activity at the level of the constituent
entities of the Russian Federation [6]. Moscow occupies
a leading place both in terms of developed and used
advanced production technologies. Among the leaders in
the field of innovative development are also St.
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Petersburg, Chelyabinsk region, Moscow region and
Sverdlovsk region. From 100 to 200 units advanced
production technologies were developed in 2016-2019 in
the Republic of Tatarstan, Belgorod Region, Krasnodar
Territory, Nizhny Novgorod, Samara, Novosibirsk,
Yaroslavl, Novgorod, Irkutsk Regions, Perm and
Krasnoyarsk Territories. All cities and regions with high
innovative activity have a developed production system
and a network of educational and research organizations.
That is, we can talk about the emerging ecosystems of
these regions [7].

The basis of the territorial innovation ecosystem are:
universities and research institutes capable of acting as
generators of ideas, new developments and a source of

intellectual capital; small innovative enterprises;
corporations and companies producing innovative
products; venture capital companies; innovation

community and technology parks located in the city.
Large cities had a natural advantage, since some of the
elements had already been created in them during the
history of their existence.

2 The history of innovation

management in Russia

For Russia, changing the development paradigm of the
innovation process is a challenge, because this area has
always been under strict state control. The territorial
innovation infrastructure in the USSR consisted of
science, education and implementation centers located in
large administrative units, as well as specialized closed
cities. They are usually placed institutes, design bureaus
and experimental production, conducting research in the
military and aerospace sectors.

For example, in the field of aerospace research, this
is the city Zhukovsky, which is still the center for the
design and testing of aircraft (city status was acquired in
1947), the city Korolev (1938). Its backbone enterprises
are the Mission Control Center (as a subsystem of JSC
TsNIIMASH) and RSC Energia. The cities of Mirny and
Znamensk were built as settlements at the Plesetsk and
Kapustin  Yar spaceports. This specialization of
infrastructure elements was typical until the 60s of the
twentieth century, when the main goal was to provide
leadership in military technology.

At the end of the 60s, such a territorial organization
of the research and development sphere was
supplemented by a network of Academgorodoks located
in the Urals, Siberia and the Far East. This decision was
supposed to accelerate the socio-economic development
of the eastern part of the USSR and was, in particular,
inspired by N. Khrushchev's visit to Silicon Valley.

At this historical period, the decision was complex
and involved the interrelated development of higher
education, academic science and design and engineering
organizations. It was assumed that the developments
carried out in such scientific cities would be, first of all,
in demand by the local manufacturing community. This
idea has been described as the idea of concentric circles

(Fig. 1).
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Fig. 1. The concept of concentric circles incorporated in the
plans for the creation of zones of special territorial
development (Academic towns).

In practice, the situation has developed, which is
described by the report of the World Bank, which
summed up the analysis of this way of forming an
innovative territorial structure. The report noted that two
systems independently developed in Russia, which did
not use the capabilities and potential of each other.

The industrial sector from time to time sought
financial resources for the purchase of technologies and
high-tech equipment from abroad and the R&D sector,
which sometimes managed to sell Russian technologies
abroad [8]. The heads of the enterprises continued to
receive orders and financial resources for the purchase of
new technologies and equipment from the Ministry from
Moscow.

Regardless of the scientific achievements achieved in
Siberian scientific cities, their ties with industry have
always been weak, despite the territorial proximity to
large industrial centers in which defense plants were
located, including electronics and aircraft construction.
The division between science and production was such
that the Academy of Sciences created its own industrial
workshops in Akademgorodok for the production of
machines for scientific experiments. At the same time,
Novosibirsk electronic factories continued to order
research from industry institutes in Moscow. Industrial
enterprises were not interested in the latest technologies:
their production plans were adapted to the old
equipment.

Until the early 2000s, policy focused mainly on
supporting academic and industry institutions. But
investments in only one or a few elements of the
innovation system did not give the desired effect. The
task of reforming the system as a whole was set. It
turned out that the bottleneck is not research and
development, but the transfer of innovations to industry
with the aim of their industrial use and scaling.
Realization of this fact led to the creation of public and
private venture capital companies and a network of
business incubators and technology parks.

As a result of this reorganization, cash flows were
redirected from the sphere of scientific research to the
sphere of implementation and education. Figures 2 and 3
show the structural change in the share of organizations
engaged research and implementation from 2000 to
2019. It can be noted that the number of research
organizations has decreased by almost 40%, but research
units at universities have grown significantly - almost
threefold. At the same time, the number of organizations
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that could carry out a pilot introduction and release trial
batches of new products has slightly increased.
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Fig. 2. The number of organizations that performed research
and development, by type of organization in the Russian
Federation 2000 (units).
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Fig. 3. The number of organizations that performed research
and development, by type of organization in the Russian
Federation 2019 (units).

Solving the problem of the demand for innovative
developments by business organizations faced a number
of obstacles. The levers of public administration can be
used to modernize, create financial flows and
organizational units; they turn out to be practically
powerless if it is required to create a system of
institutions that stimulate the disclosure of creative and
entrepreneurial potential. The lack of growth in the
number of small innovative enterprises and the level of
innovative activity in general confirm this problem. The
success of a particular technology, which usually means
making a profit in a competitive international market,
takes place outside the walls of the research laboratory,
in the social and economic environment of society as a
whole. "The Russians do not succeed in this. Where are
the Russian Thomas Edison, Bill Gates or Steve Jobs? In
fact they are, but you have never heard of them, because
they failed miserably when they tried to commercialize
their inventions in Russia" - the professor Graham
rightly noted [9].

3 Configuration options for the
innovation ecosystem

An innovative economy presupposes the formation and
institutionalization of new technological solutions that
oppose it to the “old economy”. At the moment in the
world there are several practices for the design of the
"new economy", which have geographic localization:

» Taking the innovation sector out of the existing
economic system with the subsequent introduction of
innovative developments into existing production
organizations. This approach presupposes a developed
venture capital industry that has close ties with
manufacturers in various industries. The US venture
capital system is organized according to this principle.

* Creation, on the basis of private and public funds,
of a system for managing research and development
work with the parallel formation of new production
clusters. The most striking example of the
implementation of this approach is the formation of the
Baltic Ring of Technoparks as a prototype of a new
economic machine. Scandinavian ideas have spread
widely across all OECD countries, which have adapted
them to their national and regional specifics [10]. The
World Bank experts adhere to a similar approach to
organizing innovation processes. The creation of
technopolises was also the main trend of the state
innovation policy as part of long-term programs for the
development and modernization of Chinese science and
technology [11]. In Russia, the system of technoparks
began to form after V. Putin's visit to Indian Bangalore.

* The system of state scientific and technical orders,
carried out by the Ministry of Foreign Trade and
Industry of Japan. It is through such a system that state
support for the most significant technological projects
for the country is carried out.

* In almost all developed countries, specialized
implementation organizations are complemented by the
presence of R&D structures within corporations. The
more developed industrial production in a particular city,
the higher the demand for development and the more
powerful the R&D sector. In Russia, more than 60% of
funds spent on innovation activities are enterprises' own
funds. In the early 2000s, this share was more than 80%.
Thus, the innovation ecosystem in Russia at the city
level is funded primarily by businesses. Since the
activities of technoparks are subsidized from city
budgets, it can be concluded that the development of an
ecosystem at the city level critically depends on the level
of production development.

Nevertheless, the formation of an innovation
ecosystem is at the stage of an experiment in modern
Russia. All of the above approaches to identifying the
"new economy", its support and interaction with the
existing economic system are tested.

Pilot projects such as the INO Tomsk Innovation
Territorial Center and the Kama Innovation Territorial
Production Cluster InnoKam can be considered as
successful Russian practices in creating local innovation
ecosystems. The projects are jointly implemented by the
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regional authorities and the Government of the Russian
Federation within the framework of state programs.

The closest in terms of the creation of local
innovation ecosystems are Naukogrady and Closed City
SC Rosatom, which combine applied and fundamental
science, concentrated in industry research institutes and
universities. In these territories, the state provides
support measures for the development of science and the
socio-economic environment. In a number of territories,
infrastructure  (technoparks, industrial parks) and
organizational foundations (special economic zones,
cluster programs, territories of advanced socio-economic
development) for the commercialization of scientific
developments have been created.

4 Conclusion

Russian regions are highly differentiated in terms of
quality of life and contribution to the country's
innovative development. The analysis revealed a stable
dependence - regions with high indicators of quality of
life are also donors of innovative development. Low
indicators of innovation activity force us to study not
only the investment climate, but also social conditions
that create the basis for innovative entrepreneurship.

High-tech, knowledge-intensive enterprises cannot
successfully function and develop in a vacuum. In
modern economies, they are created as part of a larger
regional, national, or global value chain. These
connections require a thriving sector of large industrial
enterprises that produce products with high added value
and the availability of conditions for innovative
entrepreneurship. Local innovation ecosystems cannot be
formed without links with large industrial clusters. The
urban innovation ecosystem of Russia needs the
simultaneous creation of development institutions and
industrial enterprises that would form the demand for
innovation.
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