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System approach to the evaluation of innovative potential of the region
The evaluation of innovative potential of the region and the development of measures for the formation of innovative economy demand carrying out of the analysis and synthesis with application of the techniques, yielding the reliable result. Researches on the basis of the system approach allow determine the ways of concrete institutional transformations by the creation of self-replicating system of commercialization of scientific knowledge in the region. The method is applied by the request of the Fund of sowing investments of the Russian venture company when developing the Passport of the Regional innovative system of the Far-Eastern federal district intended for the practical use by the institutes of development and public authorities in the development and carrying out innovative policy in the region. 

Оценка инновационного потенциала региона и разработка мер по формированию инновационной экономики требуют проведения анализа и синтеза с применением методик, дающих достоверный результат. Исследования на основе системного подхода позволяют определить пути конкретных институциональных преобразований по созданию самовоспроизводящейся системы коммерциализации научных знаний в регионе. Метод применен по заказу Фонда посевных инвестиций Российской венчурной компании при разработке Паспорта Региональной инновационной системы Дальневосточного федерального округа, предназначенного для практического использования институтами развития и органами государственной власти в разработке и проведении инновационной политики в регионе. 
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The evaluation of economic potential of the region for implementation of any kind of activity, as a rule, is a starting point for determination of the ways and directions of development of this activity. Economic potential, in turn, can be measured by the volume and quality of the resources, on the one hand, and a level of development of the institutes on their involvement in economic turnover, – with another. In the Russian practice various techniques of evaluation of the innovative potential of the region, as a rule, focusing attention on a separate group of factors and resources of innovative development are offered. Most often the available scientific potential which, according to the linear theory of innovative process (basic researches – applied researches – prototype – production – realization), is accepted as a basic point of innovative cycle is accepted as a major factor (fig. 1).
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Fig. 1. Main stages of the innovative process [1]
The fundamental science (stage I) which criterion function is opening of the laws and regularities, fixing the knowledge of the world around, is organized and financed mainly by the state. The achievements of fundamental science become the property of the all mankind (copyright is reserved for the scientist) and can't directly participate in the process of commercialization of scientific knowledge. At the stages II and III the results of applied researches ("prototype") and the developmental works ("prototype" for industrial production), as a rule, coming to the end with the application for obtaining the patent for the invention or useful model, can already be considered as the beginning of the directly innovative cycle (or the initial raw materials for the process of transformations) as a result of which with time and with a certain share of probability the market product and the profit will be received. At these stages the extra-budgetary funds start being raised: business firms, sowing campaigns and venture funds, "business angels" and the others, planning to get profit on the capital invested at an early stage. At the stage IV production and realization of an innovative product and the accumulation of means for the following innovative cycle are carried out. 

The linear model gives a certain notion of the single process of transformation of the results of intellectual activity (further – RIA) in a commercial product in the course of which RIA becomes the object of economic relations, is fixed through the institute of patent law as an intellectual property (further – IP) which, in turn, forms intangible assets (further – IA) of the enterprises and is involved in economic circulation, bringing the income.
At the same time, the linear model says nothing about the mechanisms of passing of the market and non-market barriers from one stage to the subsequent, doesn't fix the main participants of the process and the ways of their interaction during realization of the own property interests and permission of the main contradiction between the profitability and the risks of innovative project. 

The innovative cycle which is once passed in "the manual mode" doesn't allow judge about the probability of its repetition in the other projects, possible for realization in the region. Meanwhile, at the solution of the tasks of formation of the innovative economy maintaining the efficiency and existence only by the continuous renewal of the multiple innovative cycles, this circumstance is decisive. The ordered work of the all necessary institutes becomes more important than the single progress at the separate stages.  

As I.G. Dezhina and B.G. Saltykov reasonably suggest, already at the conceptual level the transition from the traditional "linear" model of innovative activity to application of the concept of the National innovative system (further – NIS) is necessary [2]. Application of the system approach assumes consideration of the object as a complete set of elements in total of the relations and communications between them. Thus, the main sign of the system approach is existence of the dominating role of a whole, but not the components. In this case under NIS is understood the complete system which is effectively transforming the new knowledge to the new products and services which find the real consumers (buyers) in the national or global markets.
The regional innovative system (further – RIS), which is object of our consideration is a compound and integral part of NIS and in a general view can be determined as set of enterprises and organizations located in this territory and which are carrying out the direct activities for creation, commercialization and distribution of innovations and also as a set of organizations of innovative infrastructure, the bodies of the public (regional) administration and the institutes providing realization of the mechanisms of innovative development answering both to the features of the region, and the requirements of NIS.

On the one hand, RIS – the most important component of NIS, with another, – organic part of the economic environment of the region for which the certain signs, lines, operating conditions, uses of the human capital and new knowledge for the purpose of increasing of competitiveness of the region and its self-sufficiency in the conditions of new economy are characteristic. Taking into account economic, social, geographical features of the region RIS has its own configuration of the main components of elements, forms and conditions of interaction of functional blocks, the state of external and internal environment of implementation of the innovative activity. 

Thus, the regional innovative system is understood as the complete object which is effectively transforming the results of intellectual activity to new products and services which find the real consumers (buyers) in the regional, national or global markets. The regional innovative system realizes the criterion function through the interaction of subsystems:

1) the institutes, generating knowledge about the new products and technological processes (higher education institutions, scientific research institute, R&D-companies, physical persons), which main goal is a production of new knowledge; 

2) the organizations, making and realizing innovative production (business structures), which main goal is economically effective production and sale;

3) the institutes, which are carrying out financing of innovative projects (venture funds, networks of "business angels"), which main goal is the increment of the invested capital;

4) the organizations of innovative infrastructure, which are carrying out the connection and interaction of all participants of the process (the centers of  transfer of technologies, business incubators, science and technology parks, etc.), providing the system quality and the performance of criterion function of the system.

Lack at least of one of the RIS elements leads to the termination of existence of the system in general. RIS functions in the certain standard and legal environment, specific to each region, its formation and development (as the artificially created system) have to be carried out by the special body of the public regional government "closing" the administrative contour of the feedback.
By Y. Shumpeter the main subjects of activities for implementation of "new combinations" are called: the inventor (engineer), the businessman (innovator) and the financier (capitalist) that is identically to the above-formulated first three basic elements RIS. This is "… more or less conventional triad of the participants of innovative process" [3], the basic RIS necessary elements, which is directly participating in the economic turnover of IA but insufficient for "the start" and continuous renewal of an innovative cycle, maintenance of the system quality. And, Y. Shumpeter notes the contradictions which are constantly present between them, antagonism between the technical and economic sides of innovations in production, between the engineer and the businessman [4]. 

Existence of such contradictions calls into the question possibility of existence of RIS (NIS) as the concept of the system and the system approach doesn't extend adequately on the system with irrational types of connections and interactions or on a set of the objects which obviously have no integrity and integrative quality, or they are connected by antagonistic, conflict interactions (like the systems "predator – victim") or when there is no uniform subject of management [5].

Existence of institutional contradictions between three main functional subjects of introduction of innovations demands the development of the binding – the innovative infrastructure (the centers of transfer of technologies, technological business incubators, science and technology parks, etc.) which is carrying out the most important function of decreasing in the risks of interaction and professional advance of innovations to the market. According to G. D. Kovalyov, "… efficiency of innovative process is provided not so much with the productivity of each stage of innovation, how many the reliability of "joints", transition speed from any previous stage to the subsequent" [6]. The innovative infrastructure is the 4th subsystem, for existence and development of RIS – the major, providing its system quality (fig. 2).
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Fig. 2. Element picture of RIS
According to the theory of system analysis, the main backbone factor is the purpose of the system, which in our case can be formulated as commercialization of the scientific knowledge. In such formulation the purpose of the system can't be delegated to any of three main subjects of RIS, which functions are formulated above (we will notice that each element of the system can carry out only one criterion function). The dichotomy "science – commerce" can be connected only with one of 4 RIS elements – innovative infrastructure, which has to be considered as the subsystem realizing the main goal on preservation the whole (i.e. the system) and the functional purpose on maintenance of the goals of the top-system [7]. Here the state at its sub-federal (regional) level which approves innovative development by the strategic objective acts as a top-system and forms the favorable environment of its implementation.

Existence of the all RIS necessary elements in the region makes possible putting of the question of its development, lack of one of the elements stops existence of the system by definition. In some cases in the region separate functions of the top-system (NIS) – scientific researches or the hi-tech production having the federal or global importance can be carried out. Then at the appropriate levels the management of these processes concentrates also.
Each element of the system can exist only because it receives something from the others, i.e. is in a condition of constant economic exchange with them. In this case it is lawful to consider the elements of the system as independent from each other the markets of "new development", "new productions" and "the risk capital". The innovative infrastructure connects these markets by providing specific services: search of new technologies, necessary for the enterprise, attraction of venture capital; cultivation of the new technological companies; consulting; advance of new production on the markets of realization of goods and services. The subsystem of innovative infrastructure is derivative of the volumes of economic circulation of IA in the region its structure is determined by the need of maintenance of the connections between the main participants of innovative activity (fig. 3).
[image: image3.png]



Fig. 3. Structurally functional picture of RIS
In such configuration of RIS is obviously considered that creation and transformation of new knowledge are carried out by the specific economic subjects with their values and interests, and an important role in coordination of these interests is played by the institute of intermediaries – innovative infrastructure. 

The beginning of directly innovative cycle, understood as the process of practical realization (commercialization) of RIA, in most cases can be considered the fact of the stage ending of the research and developmental works (RDW) and application for registration of the patent for the invention or useful model. Registration of the rights for IA is a legal ground and the first step on the way of its involvement in the economic turnover and for the further capitalization as NMA. From here, ability of the population of the region to generate the new, patentable technical and economic solutions, the measured indicators of inventive activity (number of the given applications for the issue of patents for the invention and useful model for 10000 people of the population), it is lawful to consider as the first major characteristic of the market of new development, the available potential opportunities for the formation of innovative economy.
The production market has the closest connection with the region as the organizations, which are carrying out the production of goods are located in this territory, use its resources, are the tax residents. The subsystem of production of goods carries out the criterion function on involvement of RIA in the economic turnover and production on this basis of the new (advanced) production (services), demanded in the market. Potential market capacity of application of RIA can be evaluated by indicators of the level of use of the objects of IA, and also the advanced production technologies. Indicators of the level of innovative activity and the volumes of made innovative production are resultant. 

For development of the risk financing as the practice shows, also being in "the visibility range" of investor of the project supported by him is desirable. But here the exceptions, establishment of the extra regional connections through the mediation of the specialized regional innovative infrastructure (venture partners) taking a part of risks of investment are already possible. The market of the risk capital can be measured with the volumes of assets of the regional venture funds and the made investments.   

The services of infrastructure in the creation and realization of innovative production are given to the organizations placed in this territorial institution. The innovative infrastructure belongs to the so-called "soft" infrastructure and has obvious regional accessory. It is, on the one hand, the open market of special services, and with another, – the most important characteristic of the territory, along with a level of development of the hard infrastructure (transport and power capacities, communication lines etc.). In its second quality it is the object of management and development of the regional authorities interested in the realization of innovative strategy. The potential of innovative infrastructure can be evaluated by its ability to carry out a transfer, incubation and advance on the market of the innovative projects (in quantitative and quality indicators).
The role of the regional government is the key in RIS creation since the market mechanisms are capable to support the work and interaction of the subsystems, but aren't capable to create the system in general, to create the RIS missing elements. In the structure of the power the special body which is responsible for the effective work of RIS, formation of the favorable standard and legal environment for the work of all elements of the system and connections between them is necessary.
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