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Abstract

The article considers an invariance of the infrastructural ensuring architecture of innovative development of the region, based
on which the optimal model of the infrastructural ensuring is offered on condition of the optimal resource support that allows
increasing the effectiveness of the region. General economic development and its aggregated parameters became the
precondition for understanding the processes of infrastructural ensuring, its modernization and relation with structural changes
of sustainable development of economic systems. This is primarily reflected in the so-called «vectors of infrastructural
ensuring», in the process of creating an environment supporting business processes and ensuring of directions for sustainable
development and competitiveness. Thus, it should be noted that the infrastructural ensuring is developed within the scope of
the evolutionary process, appropriately responding to all transformations and upgrading of economic systems.
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1. Introduction

The formation process of infrastructural ensuring of innovative development of the region requires the availability of
certain effectiveness parameters and close interrelationship between elements within the economic system. The most
typical parameters are those which form a “subspace” of infrastructural elements and which are in close dependence to
each other.

The qualitative level infrastructural ensuring is determined by the closeness of the connection between the
elements of the innovative and market infrastructure at the same time it is determined by availability of institutional
agreements between the elements of the system [5]. The institutional environment provides this interconnection, which
can be identified with such category as “infrastructure of achievements” these are universities, scientific organizations,
NTC, technology parks, project structures, where agreements take material form and are executed in certain institutional
framework [3]. The infrastructure of achievements of the innovation system in the quantitative measurement can be
represented by a number of patents and licenses, technical developments, business agreements, know-how, inventor's
certificates. It should be noted that the next step of infrastructural achievements is commercializing of intangible assets,
which is accompanied by the infrastructural ensuring.

2. Infrastructural Support
2.1 Conditions

The quality of the level of infrastructural support for the given moment of time (1) is determined by the coefficient Kn.
Furthermore, as the resource for all types of formation of infrastructural ensuring elements is allocated for the innovative
development of the system, the coefficient (Kr) ti is changed. The change of this coefficient depends on the type of the
system and the level of market, innovative infrastructure and institutional infrastructure. Thus, under the influence of
changes of the institutional environment, the basic quality of infrastructural ensuring is shown, this is its invariance. In this
case, under the invariance we mean the ability of infrastructural support architecture to combine either all of its elements,
or some of them, depending on the resource capacity of the system (of the region).

Researches in the field of innovative development of the system shows that the quality level of infrastructural
ensuring is proportional to an allocated resource for its formation with the coefficient of proportionality of Cy, i.e. the ratio
of resources allocated to the market infrastructure and innovation infrastructure.

(Kn) fi :Kp Cp.
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As already mentioned the infrastructural ensuring is invariant. The invariance is based on the following reasons:

e Atype of system (we consider innovation-oriented system);

e Aclustered feature (is there a clustered formation in the region);

o Afeature of the institutional arrangements within the clustered formations.

Considering the interaction of infrastructure elements, its architecture should be taken into account under invariant
conditions. If we consider the innovation system within an industrial cluster, the interaction of a set of infrastructure
elements will be formed under the influence of large industrial-economic complex, revealing relationship of sectored
specificity of cluster and the type of infrastructural ensuring.

2.2 Infrastructural ensuring

Furthermore, it should be noted that processes associated with a transfer of technology to innovation-oriented enterprises
is accompanied by infrastructural support. For example, the analysis of the innovation capacity of enterprises of the
Republic of Tatarstan, shows that an increase of industrial enterprises dealing innovative activities is observed since
2005 [2]. In 2005 there were 95, and by 2009 their number has increased to 107, there were 122 organizations dealing
with innovative activities in 2009, 76% of innovation - active enterprises is accounted for the proportion of manufacturing
industries. However, there is a lack of resources allocated to the development of infrastructural support of
commercialization of R&D in such areas as chemistry petrochemicals, engineering.

Our research showed that the maximum effect of infrastructural ensuring is achieved on condition that the overall
limited resource is shared equally between the direct productive activities of the enterprise and ensuring infrastructure of
the innovative development of the region. There is a need for an optimal allocation of resources between innovative
development via an innovative infrastructure of the region and the development of production via the development of the
innovative infrastructure. Thus, the maximum effect from the innovative infrastructure is achieved in case when the
resource is shared equally between the development of industrial infrastructure within a system and resources of involved
components of the innovative infrastructure.

In its turn, the allocation of the limited resource of the region into equal components allows to reach both the
maximum value of the total economic effect to the region, and the maximum value of the level of the infrastructural
support.

Particular interest is the mechanism of binary integration, which is supposed:

e Asimultaneous operation of infrastructures of innovative development in several innovative systems;

e A combination of innovative infrastructure and market infrastructure, as integral components of infrastructure

formation of innovative development of the region.

A typical peculiarity of formation of an innovative type of economic system is its autonomy and there is an optimal
allocation of limited resources between the direct industrial process and process of formation of an infrastructure of
innovative development within individual system. Under such conditions, there is no common space of an innovative
development. A creation of a mechanism realizing an integration of the elements of infrastructure of innovative
development, both under conditions of the innovative system and the innovative cluster, will let to increase significantly
the total effect. By the optimal consideration a total maximum effect of all innovative systems (with high innovative index)
will be equal to the sum of the maximum effects.

There are two structure-forming factors of infrastructural ensuring, these are a factor determining the level of a
market infrastructure and a factor determining the level of innovative infrastructure. A consideration of the interaction of
these factors is currently possible in the situational space. Let's consider the situational space Ri and K, where the
space Kk characterizes an innovative infrastructure and Ry characterizes a market infrastructure.

Ki is formed by the set of elements (k1,kz,ks). In this case, we consider that every element ki reflects the existence
of the basic elements of the innovative infrastructure (technology parks, business incubators, innovative centers), where i
is a number of present elements (1, 2, 3, etc.).

Riiis formed by a set of elements (ra,r2,r3) where 1 reflects the existence of elements of a market infrastructure
(investment funds, venture capital funds, consulting firms), where i is a number of elements of market infrastructure.

Below we present a matrix showing the impact of infrastructural elements based on the suggested two-factor
model of analysis of the effectiveness of the infrastructural support.
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Table 1. The matrix of elements of the infrastructural support

I I I3

K1 K1 K1 T2 KiT3
K2 Kor'1 K2 Kal'3
K3 Kary Kar2 Kal'3

The matrix reflects all possible interactions or combinations of infrastructural elements, at the same time it allows to take
into account a regional specificity and to identify the optimal combination of infrastructural elements, and the specificity of
the region, in its turn, is reflected by the «weight» of impact elements of the market infrastructure or the innovative
infrastructure.

2.3 Republic of Tatarstan model

For example, in the Republic of Tatarstan for 12 technology parks there is one venture fund, one investment fund and
one innovative technology center, i.e. the number of elements of innovative infrastructure more than the number of
elements of market infrastructure, but in practice, the quantity doesn't guarantee the quality and speed of technology
transfer to industrial complex because there is no an interaction with the market elements [1].

Considering the weight of the importance of factors Rii x Kk with the help of experts (or statistically), we will get the
invariant model of infrastructural support (table 1). The effectiveness of infrastructural ensuring depends on the
components of the market infrastructure and an innovative infrastructure, it is determined by an existence of the separate
elements but not by their interchangeability. The suggested model of infrastructural support of innovative development of
the region (see a table 1) is based on the idea of infrastructural elements in the form of Boolean variables (1 is available,
0 is not available). 5 points is given for every available element, a sequence of variants (technology parks, business
incubators, innovative centers, investment fund, venture capital fund, a consulting firm).

Table 2. Invariant model of infrastructural support

Ne Variants of combination of elements Innovative infrastructure Market infrastructure The effectiveness of infrastructural support

1 000 100 0 5 5
2 001 000 5 0 5
3 001 100 5 5 10
4 011001 10 5 15
5 001110 5 10 15
6 011100 10 5 15
7 111101 15 10 25
8 111100 15 5 20
9 111011 15 10 25
10 111110 15 10 25
11 111001 15 5 20
12 111111 15 15 30

Organizational and structural problem of optimization can be solved with the introduction of restrictions on the field of
factors Rii x Ky, ,i.e. when to use a particular type of innovative infrastructure. This approach lets to take into account
industrial specificity of the region, which requires that the infrastructural elements have been presented in every industry,
and when the support extends to the whole industrial complex of the region.

A consideration of the invariant model was realized on the cognitive level that implies an event-situational analysis
and, at the same time, the area of allowed values is discrete.

For many innovation-oriented systems the global maximum (when all elements of the infrastructural ensuring are
maximum - developed and take place) is not reachable because there are a number of restrictions preventing to get to
the area of maximal solutions [4]. One of them is the low return of innovation - active enterprises of the region, though
they are the basis of intensive economic growth via innovative development. Therefore, a search of the individual local -
possible maximum of the region must be realized for every system.

With the introduction of the distribution of the weights out of the Boolean variables, we move on to the scenarios of
combination of infrastructural ensuring parameters, and here there is an opportunity of constructing a matrix of threshold
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values of infrastructural support of innovative development.

With the introduction of allocation of weights out of the Boolean variables, we pass to scenarios of a combination of
infrastructural support parameters, and there is an opportunity of constructing a matrix of threshold values of
infrastructural ensuring of innovative development [4].

An infrastructural support as it was noted earlier, is organizational mechanism and its own effect should be
evaluated by any its elements. If there is no such effect, then one of the tasks of infrastructural ensuring is broken, it's a
strengthening of a synergistic effect. In the analysis of the economic effectiveness of infrastructural support it is
necessary to instantiate three conditions:

e The choice of comparative options;
e The definition of a subject where a result is shown (a region, a cluster, a complex, an industry);
e The comparability of options.

A choice of conditions of an effectiveness evaluation is based on the scale of its activities and the expenditure
source of the forming of institutional arrangements within the framework of integration processes of the region, where the
effectiveness of infrastructural ensuring is determined by:

e Minimizing timeline for achieving economic results;

Increasing of the share of high-tech enterprises in the sphere of small-scale business;
Strengthening of the scientific and technical potential;

Using the economic result by scientific and technical potential;

Increasing of a share of shipped innovative product;

Increasing of the share of innovative product in the GRP.

3. Conclusions

The complexity of processes of the effectiveness evaluation of infrastructural ensuring and the innovative activity consists
of subjectivity and relativity of indicators of the effectiveness. On today an absence of such indicators is replaced by the
use of standards. That's why the transition to network structures and standards is considered in Russian practice as a
basis of innovative development. The following complex problems can be solved by evaluation standards of an
innovation:

e An expansion of the scale and simplification the entry of Russian companies to world markets;

e Aformation of a system of standards of innovative development;

e Increasing the competitiveness of producers.

A qualitative indicator of infrastructural ensuring is a use of the science results for solving applied industrial and
sectored problems. This indicator can be represented by the following formula:

IS (I*S*H*R) ER

where,

IS is an infrastructural ensuring

l'is an involved innovative potential

Sis an involved science potential

H is an involved human potential

R is an involved resource potential

ERis an achieved economic result

Involved innovative potential / can be represented by of indicators:

e the number of scientific discoveries and inventions;
the number of new materials and supplies;
the number of new products and constructions;
the number of new technological processes;
the number of innovative proposals.
Involved science potential S can be represented by of indicators:
e the number of academic institutions;
the number of industrial research institutes;
the number of problem institutions of the Academy of Sciences of the Republic of Tatarstan;
the number of scientific schools of leading universities.
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Involved human potential H can be represented by of indicators:

e the number of students in the natural sciences;

o the number of scientists and researchers (according to sectors);

o the number of intellectual property objects (grants, patents, certificates);

o the number of Ph.D. experts employed in the industry.

Involved resource potential R can be represented by of indicators:

e allocated funds from the federal budget;

o allocated funds from the regional budget;

o funds of enterprises;

o foreign investment.

The value of achieved economic result (ER) will be proportionally changed from increase / decrease the influence
of the elements of infrastructural support. It should be noted that an economic result means:

e anincreasing the competitiveness of products;
an innovative renewal of fixed capital;
an acceleration of economic growth;
an improvement of the level and quality of life;
improving the use of natural resources and protection of the environment;
an increasing of the proportion of innovative products in the GRP.

Depending on the conditions of indicators within the involved potential one or another element will compensate for
its weight in the total system. Thus, it is possible to vary involving of the infrastructural ensuring elements in order to get
the economic result. The value of ER of solutions of applied industrial-sectored problems by sustainable development
directly depends on the functions of infrastructural elements.

Table 3. The phase area of the values of infrastructural support

A The threshold values of the phases
Indicator name

Risk phase Critical phase Optimal state phase Advantage phase
Infrastructural ensuring IE
I-involved innovative potential +
S - involved science potential +
H - involved human potential +
R- involved resource potential +

The table shows four main variants of qualitative impact of infrastructure. To achieve the status of sustainable
development of the system (phase of the optimal state and the advantage phase) threshold values of infrastructural
indicators should not go beyond the phase of the optimal state. In the sectored aspect, it should be noted that the
influence of the infrastructural ensuring elements will be strengthened by involving an industrial enterprise to a particular
cluster. Under conditions e.g., of the Republic of Tatarstan an innovative and a scientific potential is involved, which is
reflected in the result, i.e., involving into an «optimal state phase» while, as a resource potential and human potential are
in a «critical phase». As a result, the policy of innovative development of the region is constructed taking into account the
limits and opportunities of scientific and innovative areas, that's why models and elements of the infrastructure of the
regions are different and can not be «stereotyped», although they are similar in its functions, which is based on the
invariant principles.

Thus, the proposed invariant model allows modeling the architecture of infrastructural ensuring, when use of all
elements is optimal, and when its presence is partial. The proposed model depends on the threshold values of
infrastructural support, which allow modeling the optimal scenario of infrastructural ensuring of the innovative
development and as a consequence it leads to the effectiveness of the region in general.
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