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Evaluation of innovative capacity of the regions of the

Far East of Russia by the system method
Overcoming of the calls and threats to the national security in the Far East is possible carrying out the special strategy for formation in the macro-region of innovative economy. Evaluation of innovative capacity of the region and development of the concrete measures for its development demand the carrying out the analysis and synthesis with application of the techniques, yielding the reliable result. Researches on the basis of system approach allow determine the ways of concrete institutional transformations by creation of the self-replicating system of commercialization of scientific knowledge in the region. The method is applied when developing (by request of the Fund of sowing investments of the Russian venture company) Passports of the Regional innovative system (further – RIS) of the Far-Eastern federal district (further – FEFD) intended for the practical use of development by the institutes and public authorities in the development and carrying out innovative policy in the region. Evaluation of a condition of the RIS elements in a section of the subjects of the Federation of FEFD is carried out. Strong and weak sides of the regions are revealed, the probability of realization of a full innovative cycle in the regions of FEFD is estimated.
Оценка инновационного потенциала регионов 
Дальнего Востока России системным методом 
Преодоление вызовов и угроз безопасности страны на Дальнем Востоке возможно проведением особой стратегии по формированию в макрорегионе инновационной экономики. Оценка инновационного потенциала региона и разработка конкретных мер по его развитию 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 при разработке (по заказу Фонда посевных инвестиций Российской венчурной компании) Паспорта Региональной инновационной системы (далее – РИС) Дальневосточного федерального округа (далее – ДФО), предназначенного для практического использования институтами развития и органами государственной власти в разработке и проведении инновационной политики в регионе. Проведена оценка состояния элементов РИС в разрезе субъектов Федерации ДФО. Выявлены сильные и слабые стороны регионов, оценена вероятность реализации полного инновационного цикла в регионах ДФО.
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Among the calls and threats to the national security in the Far East of Russia the main danger is presented by a possible transformation of this territory only into a source of energy carriers and raw materials for the countries of the Pacific Rim. Only the special strategy of the complex social and economic development of this territory, focused on the accelerated growth on the innovative basis of economic potential of this part of the country can give the real counteraction to the so formulated potential threat [1].

Solution of the task of innovative development of the macro-region demands carrying out the special analysis of potential opportunities of the subjects of the federation of FEFD in the creation of innovative economy which is understood "… as the activity (including scientific, technological, organizational, financial and commercial activity) directed to the implementation of innovative projects..." [2].

For the analysis of innovative capacity of the regions of FEFD which is carried out by request of the Fund of sowing investments of the Russian venture company (further – FSI RVC), has applied a system method which allows evaluate the ability of the Regional innovative system (further – RIS) on transformation of new knowledge to the new products and services which find the real consumers (buyers) in the regional, national or global markets. 

Application of the system approach assumes consideration of the object as a complete set of elements in total of the relations and connections between them. At the same time, the main sign of system approach is existence of the dominating role of the whole, but not the components. RIS realizes the criterion function on commercial implementation of innovative projects through the interaction of structural elements (subsystems):

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

2) the organizations making and selling innovative products (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 a system quality and performance of criterion function of a system [3].  

Only those institutes which directly participate in generation, cultivation and implementation of innovative projects are carried to the structural elements which are a subject of our consideration. It is meant that RIS functions in a certain, (specific to each region) environment: scientific, educational, technological, enterprise, social and demographic, standard and legal etc. The condition of the environment can favor to work of RIS or complicate it. Parameters of the environment gain the value only for working RIS as artificially created system which formation and development assume an existence of the special institute coordinating interaction of the subsystems and "closing" the administrative contour of a feedback. 

Existence of the all RIS necessary elements in the region makes possible the statement of a question of its development, lack of one of the elements stops existence of a system by definition. In some cases in the region the separate functions of innovative activity can be carried out: the applied scientific researches or hi-tech production having the federal or global importance. Then at the appropriate levels (under-systems) also the management of these processes concentrates.

The beginning of directly innovative cycle understood as a process of practical realization (commercialization) of the results of scientific activity (further – RSA), in the most cases can be considered the fact of ending of a stage of research and developmental works (further – RDW) and the applications for registration of the patent for the invention or useful model. This stage is carried out within a subsystem RIS which main goal is a production of new knowledge. Registration of the rights for intellectual property (further – IP) is a legal ground and the first step on the way of its drawing into the economic circulation and further capitalization as a non-material asset. From here, ability of the population of the region to generate the new patentable technical and economic solutions, measured by indicators of inventive activity appeared. It is lawful to consider it as the first major characteristic of the available potential opportunities for the formation of innovative economy.

On the indicator of coefficient of inventive activity of FEFD takes one of the last places among the federal districts of the Russian Federation (tab. 1).

Table 1
Coefficient of inventive activity on the federal districts of the Russian Federation in 2010 – 2014: the number of submitted applications for the issue of patents for the invention and useful model for 10000 people of the population [4]
	
	2010  
	2011
	2012
	2013
	2014

	Russian Federation
	2,85 
	2,75
	2,94
	2,95
	2, 53

	Central Federal district
	5,27 
	4,83
	5,17
	5,26
	4, 33

	Volga Federal district
	2,20 
	2,34
	2,53
	2,47
	2, 29

	North Western Federal district
	2,58 
	2,95
	2,74
	2,66
	2, 74

	Siberian Federal district
	1,81 
	1,78
	1,86
	1,80
	1, 75

	Southern Federal district
	1,69 
	1,58
	1,70
	1,72
	1, 63

	North Caucasian Federal district
	2,05 
	1,45
	1,77
	1,96
	0, 89

	Ural Federal district
	1,72 
	1,87
	1,90
	1,88
	1, 75

	Far-Eastern Federal district
	1,18 
	1,24
	1,35
	1,42
	1, 35

	Crimean Federal district
	
	
	
	
	0,41

	Average value on federal districts
	2,31 
	2,25
	2,38
	2,39
	0, 94


On the one hand, this circumstance almost doesn't allow regard FEFD in the context of prospects of the creation of innovative economy. With another, – the macro-region occupying about 36% of the territory of the country differs in considerable differentiation on a level of development of the territorial subjects of the federation entering it, and RIS can be created in the certain regions having for this purpose the necessary potential (tab. 2).

Table 2
Coefficient of inventive activity on the regions of FEFD in 2010 – 2014: the number of the submitted applications for the issue of patents for the invention and useful model for 10000 people of the population [4]
	
	2010
	2011
	2012
	2013
	2014

	Republic of Sakha (Yakutia)
	0.94
	1,14
	1,07
	1,51
	1,28

	Kamchatka territory
	0,40
	0,73
	0,56
	0,74
	0,79

	Primorsk territory
	1,34
	1,40
	1,53
	1,47
	1,46

	Khabarovsk territory
	1,60
	1,64
	2,13
	1,87
	1,88

	Amur region
	1,61
	1,47
	1,47
	1,94
	1,57

	Magadan region
	-
	-
	-
	0,59
	0,61

	Sakhalin region
	-
	-
	-
	0,18
	0,12

	Jewish autonomous region
	0,10
	0
	0,17
	0,34
	0,77

	Chukotka autonomous region
	-
	-
	-
	-
	-

	Total on FEFD
	1,18 
	1,24
	1,35
	1,42
	1, 35


The low level of inventive activity is observed in the Chukotka autonomous region, the Kamchatka territory, the Sakhalin, Magadan and Jewish autonomous regions. At the same time, the reached indicators in the Khabarovsk and Primorsk territories, the Amur region, the Republic of Sakha (Yakutia) allow consider these regions as the possible perspective territories of innovative development of the macro-region. 

The owners of IP generate the innovative project of a sowing stage which within the operating RIS passes the subsequent stages of its advance within a subsystem of innovative infrastructure with the attraction of a subsystem of financial infrastructure. The main substantial sense of work of this subsystem is "packing", "cultivation", development and promotion of the innovative projects, and the main resultant indicator of work – quantity and quality of the advanced projects.

For the purpose of carrying out the correct measurements we will accept innovative system of the state of Israel winning first place in the world on introduction of high technologies per capita as "a compliance standard" (the author had an opportunity to examine the work of this system within training according to The International Institute of Leadership "Regional Infrastructures for the Innovation Support" program, – Israel, 2011). 

The main production function in the innovative system of the state of Israel is carried out by the technological incubators created within the state program developed by the Ministry of the industry, trade and work of Israel. The main goal of the program of business incubators (or "greenhouses") is a creation and development of the startup of the companies of the early stage of development where the venture capital is required.
In the state of Israel in 2011 23 incubators worked, in each of which about 10 various "startups" have been placed. From 1992 for 2009 incubators "have grown up" over 1200 companies more than a half from which have successfully continued their business. Every year within the program 80 new projects are supported. 

Taking into account the told, constructive evaluation of the level of development of the organizations of innovative infrastructure of the regions of FEFD we will make a startup of the companies proceeding from the opportunities for promotion of the innovative projects and cultivation which are really reached by them (tab. 3).

Table 3
Organizations of innovative infrastructure of FEFD
	
	Rendered services on the support of
innovative projects
	Number of projects (residents)

	
	material
	financial
	

	Republic of Sakha (Yakutia)

	GAU "Science and Technology Park "Yakutia""
	+
	+
	86

	GBU "Business Incubator of the Republic of Sakha (Yakutia)"
	+
	-
	70

	FGAOU VPO "Northeast federal university of M. K. Ammosov" (Arctic innovative center, Center of collective use, NOTs "Nanotechnologies", Student's business incubator, Center of commercialization of the objects of intellectual property)
	+
	-
	30

	JSC "Venture Company "Yakutia""
	-
	+
	26

	Kamchatka territory

	FGBOU VPO "The Kamchatka state technical university"
	+
	+
	1

	Primorsk territory

	FGAOU VPO "The Far-Eastern Federal University" (business incubator)
	+
	+
	16

	FGBOU VPO "The Vladivostok state university of economy and service" (innovative business incubator)
	+
	-
	12

	FBOU VPO "The Sea state university of the admiral G. I. Nevelskoy"
	+
	-
	2

	Khabarovsk territory

	FGBOU VPO "The Komsomolsk-on-the Amur state technical university" (science and technology park, business incubator)
	+
	-
	21

	FGBOU VPO "The Pacific state university" (business incubator, innovative and technological center, student's design bureau)
	+
	-
	10

	FGBOU VPO "The Far-Eastern state transport university" (business incubator, innovative center)
	+
	-
	11

	ANO "The Agency of assistance to investors and developers"
	-
	+
	2

	ANO "The Far-Eastern agency of assistance to innovations"
	-
	+
	6

	Amur region

	FGBOU VPO "The Amur state university"
	+
	-
	2

	GBOU VPO "The Amur State Medical Academy" of the Russian Ministry of Health (youth innovative center)
	+
	-
	1

	Magadan region

	FGBUN "The Northeast complex scientific research institute of N.A. Shilo of DVO RAN" (Magadan innovative and technological center)
	+
	-
	1

	Administration on innovative policy of the administration of the Magadan region
	-
	+
	1

	Sakhalin region

	FGBOU VPO "The Sakhalin state university" (innovative scientific and technological NP "Science and Technology Park of Modern Construction Technologies", NP "Bioscience and Technology Park "Sakhalinsky"")
	+
	-
	5

	LLC "Innovative Center of development of the Power Technologies"
	+
	-
	1

	Jewish autonomous region

	-
	-
	-
	-

	Chukotka autonomous region

	-
	-
	-
	-


Source: it is made by the author.
Services of the material character which are understood, first of all, as a possibility of granting to the grown-up innovative projects or the small innovative enterprises (further – SIE) rooms, communication services, the equipment, render 15 organizations from which on three work in the Republic of Sakha (Yakutia), in the Khabarovsk and Primorsk territories, on two – in the Amur and Sakhalin regions, on one – in the Magadan region and the Kamchatka territory. From them only two organizations – GAU "Science and Technology Park "Yakutia"", the State Budgetary Institution Business Incubator of the Republic of Sakha (Yakutia) – are the independent institutes of technological innovative infrastructure, in the majority these functions are carried out by the universities in which the structure business incubators, innovative and technological centers, etc. are created.

On the number of the grown-up business projects in FEFD the Republic of Sakha (Yakutia) is in the lead. In the republic three organizations of technological infrastructure work: GBU "Business Incubator of the Republic of Sakha (Yakutia)" presented in five municipalities of the Republic of Sakha (Yakutia) (70 acting residents); FGAOU VPO "The Northeast federal university of M. K. Ammosov" (are created and 30 small innovative enterprises are developing); GAU "Science and Technology Park "Yakutia"" (86 residents).

In the Khabarovsk territory the technological infrastructure works at the universities: FGBOU VPO "The Komsomolsk-on-the Amur state technical university" – business incubator (10 projects) and the science and technology park (11 residents); FGBOU VPO "The Pacific state university" (10 SIE); FGBOU VPO "The Far-Eastern state transport university" (10 projects and 1 SIE).

In the Primorsk territory services of the material character are provided by: FGAOU VPO "The Vladivostok state university of economy and service" (12 acting residents); FBOU VPO "The Sea state university of the admiral G. I. Nevelskoy" (2 SIE); FGAOU VPO "The Far-Eastern Federal University" (16 SIE).

In the Sakhalin region at FGBOU VPO "The Sakhalin state university" 5 SIE, besides, LLC "Innovative Center of development of power technologies" which carries out the introduction of results of the intellectual activity works are created. In the Amur region at FGBOU VPO "The Amur state university" 2 SIE, the youth innovative center of GBOU VPO "The Amur State Medical Academy" of the Russian Ministry of Health has realized 1 business project. In the Kamchatka territory at FGBOU VPO "The Kamchatka state technical university" there is 1 SIE. At the Magadan innovative and technological center FGBUN "The Northeast complex scientific research institute of N. A. Shilo of DVO RAN" there is 1 small scientific and innovative enterprise.
To the organizations rendering financial services are carried: 1) the venture fund working in the Republic of Sakha (Yakutia); 2) the organization of "business angels" of ANO "The Agency of assistance to investors and developers" (Khabarovsk); 3) the organizations, being the regional representatives of the Fund of assistance to development of small forms of the enterprises in the scientific and technical sphere (FSR MFP NTS): GAU "Science and Technology Park "Yakutia""; FGBOU VPO "The Kamchatka state technical university"; FGAOU VPO "The Far-Eastern Federal University"; ANO "The Far-Eastern agency of assistance to innovations"; Administration on innovative policy of the administration of the Magadan region; 4) the organizations registered as the venture partner of LLC "The Fund of sowing investments of the Russian venture company (FPI RVK): GAU "Science and Technology Park "Yakutia"", ANO "The Far-Eastern agency of assistance to innovations".

While the main problem at implementation of the innovative projects the businessmen, as a rule, call the lack of access to the investments, the own institutes of venture investment, except for JSC "The Venture Company Yakutia ("VK "Yakutia"") and ANO "The Agency of assistance to investors and developers" are almost not presented in FEFD (Khabarovsk). 

The assets of VK "Yakutia" created from the means of the Republic of Sakha (Yakutia) make 200 million rubles Besides the company private investments in the sum of 160 million rubles are attracted. Taking into account the attracted investments 26 projects for the total amount 318, 69 million rubles are financed.

ANO "The Agency of assistance to investors and developers" is registered in September, 2015. As the founders the representatives of business community and the administration of Khabarovsk have acted. The organization actually represents the alliance of private investors whose activity is directed not only to investment into the projects of the early stages of development, but also to the active participation in management of the invested companies. Now 2 projects by the total amount of investments in the sum of 20,5 million rubles are supported.

Attraction of the sowing campaigns and pre-seeding financial resources is carried out through the system of venture partners of FPI RVK and the regional representatives of FSR MFP NTS. At the same time, through the system of venture partners of FPI RVK of the really attracted investments it isn't recorded yet, now a number of projects is in the consideration mode.

Volumes of the attracted resources according to the FSR MFP NTS programs (START, the CLEVER MAN, Development, etc.) through the institute of regional representatives are estimated on the basis of the published data on results of the held competitions (tab. 4).

Table 4
Volume of means of the Fund of assistance to the development of small forms of the enterprises in the scientific and technical sphere, 
come to the regions of FEFD in 2014
	
	In total according to the programs of the Fund of assistance

thousand rubles.
	including according to the CLEVER MAN program

	
	
	Number of winners *, piece.
	Volume of means, 

thousand rubles **

	Republic of Sakha (Yakutia)
	33 000
	25
	5 000,0

	Kamchatka territory
	16 600
	8
	1 600,0

	Primorsk territory
	34 200
	16
	3 200,0

	Khabarovsk territory
	37 900
	21
	4 200,0

	Amur region
	1 200
	1
	200,0

	Magadan region
	1 200
	6
	1 200,0

	Sakhalin region
	-
	-
	-

	Jewish autonomous region
	-
	-
	-

	Chukotka autonomous region
	-
	-
	-


* winners of the 1st year of the CLEVER MAN program

** volume of means at the rate of 200,0 thousand rubles for a year.

Source: it is made by the author.
The carried-out analysis shows that the innovative infrastructure of the regions of FEFD has fragmentary character. The most part of functions on creation and cultivation of the innovative companies is assigned to the higher education institutions. Most fully institutes of innovative infrastructure are presented in the Republic of Sakha (Yakutia), including the technological and financial components. It immediately affects the efficiency of RIS of the republic which is meant as the quantity and quality of the created and advanced innovative projects, the companies. Efficiency of RIS of the Republic of Sakha (Yakutia) much exceeds the indicators of work of the other regions of FEFD (tab. 6). 

At the same time, it should be noted that creation of the institutes of innovative infrastructure is begun in the republic rather recently, less than five years ago. The innovative infrastructure is always the artificially created RIS element, but not a reality of the territory. Active and purposeful actions of the regional governments can significantly and in rather short terms to change situation to the best.

The subsystem of production of goods carries out the criterion function on involvement of RSA in economic circulation and production on this basis of the new (advanced) production (services) demanded in the market. 

On the level of use of RSA in FEFD the Khabarovsk territory – 181 objects of IS or 67% of the objects of IS used in FEFD is in the lead, including 47% of the worked inventions and useful models are the share of this territorial subject of the federation. Data correlate also with the use indicators in FEFD of the advanced production technologies which 40% fall on the Khabarovsk territory. Use of the objects of IS in economic activity is noted in the Republic of Sakha (Yakutia), the Jewish autonomous region, Primorsk territory, the Amur region (tab. 5). 
Table 5
Use of the results of intellectual activity and production of innovative production in FEFD in 2014
	
	Use of the objects of IS [5]
	Production of innovative production [6]

	
	Total
	Including on inventions and useful models
	Innovative activity of the organizations
	Volume of innovative goods, works, services

	
	
	
	
	Total, one million.

rub.
	In a % of total amount of the shipped goods, works, services

	Republic of Sakha (Yakutia)
	31
	22
	8,5
	6144,3
	1,6

	Kamchatka territory
	0
	0
	12,3
	595,0
	1,2

	Primorsk territory
	19
	13
	9,3
	784,4
	0,3

	Khabarovsk territory
	181
	51
	10,5
	29571,4
	12,5

	Amur region
	10
	1
	6,1
	5242,9
	4,7

	Magadan region
	0
	0
	15,1
	49,7
	0,1

	Sakhalin region
	0
	0
	4,1
	426273,2
	60,1

	Jewish autonomous region
	31
	22
	6,3
	40,4
	0,6

	Chukotka autonomous region
	-
	-
	29,2
	30,6
	0,0

	Total on FEFD:
	272
	109
	8,9
	468731,8
	25,0


On the volumes of annual production of innovative production the Sakhalin region – over 420 billion rubles is in the lead. Sharp growth of this indicator has happened in 2011, after input of the plant of the liquefied natural gas. Almost on 30 billion rubles it is made innovative production in the Khabarovsk territory. It is the only Territorial subject of the Federation of FEFD where the innovative activity of the organizations for many years remains at the steady level exceeding the average Russian indicator. Considerable volumes of production of innovative production are observed in the Republic of Sakha (Yakutia), Primorsk territory (over 2 billion rubles in 2013), the Amur region. 

The carried-out evaluation of the state of elements (subsystems) of RIS in FEFD allows characterize their ability to performance of the main criterion function – to a steady exit to the market of innovative projects. In the first approximation the efficiency of RIS can be measured by a probability of implementation of the innovative project as a result of interaction of the structural elements (tab. 6).

Table 6
Expert evaluation of probability of realization of a full innovative cycle 
in the regions of FEFD
	
	Probability of implementation of the innovative project in the subsystem
	Total

* 100

	
	Generation of new projects
	Support of innovative infrastructure
	Attraction of risk financing
	Production of innovative production
	

	Republic of Sakha (Yakutia)
	0,15
	0,68
	0,75
	0,2
	1,53

	Kamchatka territory
	0,09
	0,01
	0,01
	0,01
	0

	Primorsk territory
	0,17
	0,11
	0,1
	0,1
	0,19

	Khabarovsk territory
	0,22
	0,18
	0,13
	0,5
	0,26

	Amur region
	0,19
	0,01
	0,01
	0,15
	0,0003

	Magadan region
	0,07
	0,01
	0,01
	0,01
	0

	Sakhalin region
	0,01
	0,02
	-
	0,01
	0

	Jewish autonomous region
	0,09
	-
	-
	0,01
	0

	Chukotka autonomous region
	-
	-
	-
	0,01
	0


The probability of realization of a full innovative cycle, other than zero, from the scientific development to a product coming to the market, is noted only in four subjects of the Federation of FEFD: Republic of Sakha (Yakutia), the Khabarovsk and Primorsk territories and the Amur region. Apparently, first of all carrying out the special system events for innovative development is expedient in these regions.
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