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Summary
The article provides an analysis of the problems of developing the scientific and innovative activity in Russia and strengthening their interrelation. The economic policy measures are proposed, which are directed at resolving these issues. The major focus is on:
· Creating significant motivation of economic agents in the industry for innovations, and providing motivation in the scientific and research sphere for scientific and applied activity that is oriented towards forming the innovative potential for the industry and 

· Forming the institutional framework for their interaction.

A strong emphasis is placed on the role of the state as an organiser, catalyst, and partner in these interactions. 

Introduction
The interaction of economic agents as part of a modern national innovation system (NIS) is based on active collaboration and partnership between the entrepreneurial and scientific and research domains. The crucial aspect of this process is the mechanisms upon which all the activity is based of creating, archiving, and disseminating new knowledge and technologies. The state in the modern NIS acts as a partner possessing considerable resources, as an organiser and regulator of the institutional framework of the innovative interactions.

Unfortunately, in Russia this role of the state is underestimated, which, to a large degree, explains the deep divide between the entrepreneurial and research spheres. Today there are no mechanisms allowing for establishment of the large-scale interaction processes and their cooperation because there is no initial institutional foundation for sufficiently motivating the economic agents in the industry for innovations, and motivating scientists and researchers for applied activities geared towards creating the innovative potential for the industry (See details in the author’s article
). 

Technological Innovations in the Industry 
General characteristics of the innovation process. The magnitude of the efforts directed at creating innovative products remains relatively low. The share of innovative products in the total product delivered (product innovativeness) is also low. In 2003 this share amounted to 11 percent for the innovatively active enterprises
. The average level of the scientific advancement of innovative products (the share of R&D in the final product or in the expenditures for technological innovations plus the share of expenses for purchasing the corresponding intellectual property) is low as well. The indicator of scientific advancement of the innovative products shows a complex dynamics. It increased somewhat in 2000-2002, then in 2003 it fell down to the 1999 level, when the scientific advancement of innovative products amounted only to 6.4%.
The strategic weakness of the Russian companies is also evident from the fact that the domestic innovatively active enterprises generally do not strive to enter the highly competitive foreign markets. The enterprises are not oriented towards catching-up with the modern foreign technologies. At the same time, the entrepreneurial activity of the Russian companies in the sphere of innovations is growing, although so far it remains relatively low; the value-added processing industry increasingly uses scientific research; there are positive trends in the target orientation of the Russian entrepreneurs – their aspirations to enter the new markets and expand the existing ones are growing.

Dependence of the innovative activity on the degree of technology use in the industry
. The share of the processing industry in the total innovation expenditures was 75-80% in 2000-2003. The highest product innovativeness was observed for high-tech and low-tech activity types (1.6-2 times higher than the country average.) The second place is taken by the activity types with the average to high degree of technology use (1.2-1.3 times higher than the average.) The activity types with the average degree of technology use are below average in terms of the product innovativeness (80% of the country average.)
Such factors as intensity of the innovation process
 are clearly dependent on the degree of the technology use in the production process: the higher the level of technology use in the corresponding activity types, the higher these indicators. The highest intensity indicators in the processing industry correspond to the high-tech types of economic activity. They exceed the average country indicators by 2.2 times. Medium-tech activity types are the next ones in terms of this indicator. Their values are 1.8-2 times higher than the country average, whilst lower-tech activity types comprise 60-80% of this level.

The scientific advancement of the innovative products is 12-14% in the high-tech activity types, which is approximately twice the general level of the industry. When shifting to the lower degree of technology use, this number sharply decreases. Thus, for the average to high degree of technology use this share is 7-8%, and for the low-tech it is only 1-2%. The scientific advancement of innovative products of high-tech and medium-to-high-tech activity types is growing simultaneously with the decreasing scientific advancement of the expenditures for technological innovations; however, this increase cannot compensate for the fall in the scientific advancement in other spheres of economic activity.

It is to be expected that for intensity of use of the disembodied technologies (R&D plus the intellectual property)
 the leading place is also taken by the high-tech and medium-to-high-tech industries. Their intensity is 2-4 times higher than that of the industries with medium-to-low degree of technology use. The expenditure volumes of the disembodied technologies for the high-tech and medium-to-high-tech activity types comprise 45-50% from the total industrial level.
Hence, if the task is expanding the scale of the innovative activity and product’s scientific advancement, then superiority of the high-tech and medium-to-high-tech activity types in terms of the product innovativeness, intensity of the innovation process and use of disembodied technologies makes it feasible to implement the measures aimed at intensifying the innovative processes in this particular area. 

Dependency of the innovative activity on the resource power (scale) of the enterprises. The general indicator level of the scale of innovative activity, its economic effectiveness, and, consequently, its dynamics almost completely are formed in the large-scale classes (with over 1,000 people.) The share of these among all the enterprises producing innovative products is approximately 90% in terms of quantity and around 80% in terms of expenditures for technological innovations. But these classes are innovatively passive and showed negative dynamics for a range of innovative activity indicators during the period between 1999 and 2002. Within the structure of entrepreneurial activity by the size classes, the leading positions are taken by the classes of the medium-size enterprises and the small and large companies’ classes close to them. These size classes of the enterprises are characterised with the highest relative production volumes of the innovation products (almost twice as high as the average Russian level), higher product’s scientific advancement and its short lifecycle. For the representatives of the small size classes the highest innovation production effectiveness is typical. However, the number of companies in these classes is rather small, which explains why in the Russian economy between 1999 and 2002 two trends of the innovative activity coexisted simultaneously – decrease in the level of innovativeness of the product delivered and increase in the number of innovatively active enterprises. In should be noted, that a significant (almost by two percentage points) increase in the innovativeness of the Russian industrial products in 2003 is chiefly related to the activation (growth in product innovativeness by 1.6 percentage points) of the medium-size class enterprises with 1,000 to 4,999 employees (the proportion of this class is 33-36%.) 

All of the above signifies that the substantial increase in the innovative activity of the Russian companies lies in overcoming the innovation inertia of the large enterprises and increasing the percentage of the class of innovatively active small and medium-size companies. 

Dependency of the innovative activity upon the enterprises’ ownership form. The general scale of producing the innovative products and the general effectiveness of this sector is completely determined by the processes taking place in the classes of private (31–37% of all the resources), mixed (31–40%), joint (17–18%), and state (9–12%) ownership forms. The state-owned enterprises have better indicators of the entrepreneurial activity and product innovativeness compared to the private companies; however, the latter exhibit higher indicators of the innovative production effectiveness
. In terms of the scale and effectiveness of the innovative activity, the companies with foreign ownership exceed the enterprises with other ownership forms by 2–3 times, although the entrepreneurial activity of a foreign owner is significantly lower than that in other ownership forms. 
Thus, the middle position between the state-owned and privately owned enterprises and the private and foreign ownership companies is taken by the companies with mixed and joint ownership forms. Therefore, the private enterprises in no case can be regarded as examples of innovative activity. The “influx” of the foreign property substantially improves the innovative quality of a Russian owner. It was precisely the activation of jointly-owned companies that predetermined the positive dynamics in the indicator of the innovativeness of the Russian industrial production in 2003.

Depth of innovative processes depending on the factor of concentration of industry and competition. Starting at a certain company size, the increase in the enterprise’s size class leads to a decrease in the ratios of both the entrepreneurial activity and expenditures between the two types of technological innovations (product innovations, which come to creating a new or improved product; process innovations, directed at creating new or substantially enhanced production methods). This signifies that for large companies the activity of establishing new sales markets is not a dominant task. 

It should be noted that private property dominates among all classes of large enterprises, i.e., the aforementioned effect is most likely influenced by the behavioural specifics (which is, in a certain sense, ineffective) of a large Russian private property owner, rather than by the ratio between these property types. The behavioural specifics are related to the entrepreneurial quality as well as to the competitive environment conditions at the Russian markets. In this case the factor of industry concentration (considering that the Russian anti-monopoly legislation and the relevant legal practice are underdeveloped) clearly “muffles” the competitiveness factor. Starting with a certain size (from 5,000 people), the larger the company, the more it approaches the position of a conceited leader
 who is self-confident and the less it strives to conquer the new markets.

The statistical data allows determining for each size group a certain elite class of the innovation sphere market leaders, who are “seen” by the respondent organisations of this class. A ratio can be found of the number of organisations, which, according to the opinion of the respondent organisations of this size group, produced technologically new product to the number of organisations who produced technologically enhanced or improved product. This ratio of the entrepreneurial activity for the elite class can be considered a characteristic of the competitiveness intensity at the innovative product markets for each size group. Thus, certain observations can be made:

· For all the size groups the ratio of the number of enterprises producing technologically new product to the number of organisations producing technologically enhanced or improved product is always lower than the same ratio for its elite class. Only the class of the giant companies (over 10,000 people) is an exclusion to this rule;

· Virtually for all the size groups – except for the class of the giant companies – the higher the competitive intensity at the new product markets, the higher the shift of the entrepreneurial preferences towards creating a technologically new product rather than producing a technologically enhanced or improved product; and
· In the class of the small companies the competitive intensity increases with the increase of the business size; for the medium-size companies it is rather stable, and for the large companies it falls together with the increase of the size class.

The latter observation means that for a large Russian private property owner with the increase of the size class the intensity of competition at the mew product market decreases. This causes a shift in his/her entrepreneurial preferences towards modernising and improving the existing product instead of replacing it with a technologically new one
. It should be noted, that in general the underdevelopment of the competitive processes and ineffectiveness of the owners of large companies stifle the development of the innovative processes in Russia, thus condemning it to the role of the world outsider in the sphere of economic and technological development.

The key directions of the state economic policy aimed at providing favourable conditions for expanding the scale of innovative activity of the Russian enterprises include the following:

· Developing competitive environment through implementing the modern legislative and regulatory base, which would correspond to the international standards, as well as the enforcement practice in the sphere of regulating the competitive processes;

· Expanding the area of effective property owner based on improving the legal framework and enforcement mechanisms for organisations’ bankruptcy, improving the system of financial mediation (developing the banking system and securities market);

· Creating conditions for active growth of scientifically advanced industry sectors, engaging the prominent leaders of the high-tech business into the investment process based upon improved investment climate; 

· Forming universal conditions for small and medium business development; 

· Establishing the institutes of technology transfer from the state scientific and technical sector to the industry (especially, to the scientifically advanced industry) as well as the institutes of effective assistance in technology commercialisation, especially for the small and medium-size enterprises; 

· Facilitating the development of technology diffusion processes, in particular, for reequipping the industry’s technological base; and
· Developing the information infrastructure and forming the professional innovative management.

Development of Science and its Connection to the Innovative Activity of the Enterprises
Science is a special sphere of activity, whose very existence and development is part of the state needs. On the one hand, it is, to a large degree, a component of the people’s culture and an important element of its self-identification. On the other hand, as it advances towards comprehending the laws of nature and society, the science becomes the major strategic source of development for the Knowledge-Based Society. 

The effectiveness of science in the national innovation system is determined by: 

· Science’s capability to provide the high quality of the knowledge received and the scale of its generation; 

· Interconnection and interrelatedness of the scientific community interactions;

· Orientation of a certain part of the scientific community towards applying the knowledge acquired to creating innovations; and 
· Presence of effective connections between the scientific community and business environment. 

Next, we will attempt to determine the current state and ways of improvement of these effectiveness factors of the Russian science in the NIS. 

Effectiveness and scale of knowledge generation. The nature of research and development is such that their initial output is newly-generated knowledge. In order to estimate the effectiveness and efficiency of the research, it is necessary to first of all use the indicators that provide an understanding of the ways in which the new knowledge received in Russia is meaningful and significant for the global community. Analysis of these indicators
 demonstrates a rather substantial scale of Russia’s international collaboration in the scientific area. There is a growing interest of the global scientific community to the scientific accomplishments in the Eastern European region and in the CIS countries, where Russia dominates. The region’s knowledge “export” exceeds its knowledge “imports” by over 1.5 times. If one estimates the volume of the Russian scientific products by the number of articles published, then it remains relatively high at the regional level in Eastern Europe and the CIS, although it is decreasing.

Our country assumes an active position with regard to international collaboration. The Russian range (spectrum) indicator
 in 1999 amounted to 76, which corresponded to the eighth place worldwide. Since 1994 our country is one of the top (fifteen) countries actively collaborating with the U.S. on scientific publications. The significance indicator of the Eastern Europe and the CIS was 91% of this indicator’s level for the world external to this region
. This is a relatively high number. It is somewhat lower than the analogous indicator of Western Europe (114%), but is higher than the similar indicator for such region as North America (79% of its external world.) A coefficient of acquired knowledge diffusion
, which equals 1.5, is very significant for our region. In Western Europe and North America in 2001 the diffusion coefficient amounted to 1.13 and 0.63 respectively. The number of articles published in 2001 in the total volume of journals analysed comprises approximately half of the journal publications in Eastern Europe and the CIS (47%). However, the number of scientific articles of this region is rather modest: in Western Europe it was six times higher in 1999 and 6.8 times higher in 2001. The major reason for an increasing gap between the regions is a decrease of the number of Russian publications in 2001 by 7.4% compared to 1999. 

With regard to the supply of the disembodied technologies (objects of industrial property), it suffices to state that in Russia the invention coefficient – the amount of the residents’ invention declarations per one million people – is approximately 3–4 times lower than in Germany or the U.S.A. and 18–19 times lower than in Japan. As a result, Russia’s innovative potential, which is characterised by the number of the existing protection documents for inventions and useful models, is more than five times lower than Germany’s innovative potential.

So, what are the resources that our country commits to conducting research and development? The number of researchers in Russia is somewhat higher than the average OECD level, but is substantially lower than the U.S. or the Japanese levels. The relative number of those employed in the scientific sphere in our country significantly exceeds the average global level (only some Scandinavian countries, such as Sweden, have higher indicators.) At the same time, the general scale of funding civil research and development (as a share of GDP) is less than half of the average OECD level.

The Russian sector of the fundamental research looks good in terms of the quality of the scientific product. Notably, the quality indicators are rapidly increasing. This growth does not cost much to the Russian budget. It is sufficient to state, that, according to some estimates
, in 2002 a Russian article published in the journals reviewed by the U.S. Institute for Scientific Information, cost a hundred times less than an American article. 
It is a different picture when looking at the magnitude of the scientific/research and applied activity of the science. Here Russia falls behind by all the parameters: number of publications in significant scientific journals (it is continuously decreasing); availability of the scientists’ corps for research activity; and financing. Also low is invention activity, which decreases by the end of the industrial objects’ chain. One of the key reasons for low levels of inventive activity is innovative inertia of the Russian companies, but there are other important factors as well.

Factors determining the scale and productiveness of science. The scale of scientific activity is largely influenced by the fact that our country lags substantially behind the external world in terms of the level of general interrelatedness of the research and development.

The weak system of interaction between the scientific/research activity and the industry as well as the lack of cooperation in research and development is an old malady of our science, which negatively impacts the scale and productiveness of the scientific and research activity. The share of specialists with top qualification is constantly decreasing, which is further complicated by the aging of the scientific potential. All this reduces the productiveness of scientific activity and threatens the very existence of the Russian science.

The share of researchers having academic degrees of Candidate of Sciences and Doctor of Sciences in the total number of people engaged in scientific research and development fell from 15.2% in 1991 to 12% in 2003. As for the scientific and technical potential reproduction indicators, in 2002 approximately 48% of researchers passed the 50-year old threshold; at the same time, 30.6% Candidates of Science and 56.2% Doctors of Science are over 60 years old. In Russia there are 27% of scientists aged 50-59 years old (in 1999 in the U.S.A. they amounted to less than 20%) and 21% of those are over 60 years old (in the U.S.A. this number is 6%.)
An orientation can be observed towards “quick results” in the chain of fundamental research – development. In 2003 15.1% of the internal current expenditures for R&D went for fundamental research, 15.6% – for applied research, and 69.4% – for development (one of the highest percentages worldwide.) For comparison, in the U.S. in 2002 the fundamental research took up 17.9%, applied research accounted for 23.5%, and 58.6% was spent on development.

Low income levels in science and inadequate development of the competitive processes of executors and collectives when allocating the financial resources in the scientific and technical sphere substantially hinder the scientific work processes. In 2003 the income level amounted to approximately $190 per month. The income in the scientific and research sphere, though growing, is still inadequately related to the actual results of the scientific and research activity. This is largely caused by the fact that the speed of transition from the “basic” (institutional) financing to the competitive project funding is relatively low, and the quality of this process, especially among such state customers as ministries and authorities, often leaves much to be desired.

The real connection between the quality of work and its compensation can only appear under the condition of an objective expertise of the projects and work as well as evaluation of their implementation results. Of all the effectively functioning systems of scientific expertise in selecting the candidates for support and evaluating project results, the Russian Humanitarian Scientific Foundation and the Russian Foundation of Fundamental Research should be specially noted. However, the proportion of state resources that they allocate is relatively low. In 2003 the aggregate share of all the non-budgetary funds in the internal expenditures for research and development amounted only to 2.7%. The situation in the ministries and administrative authorities is much worse. The procedure of competitive selection of the projects is often a result of the prejudiced and subjective allocation of the financial resources among the competition participants. The same goes for the work results evaluation. The requirements for ensuring the public access to the R&D results are often nonexistent. The requirements of the expertise of the scientific and research works that would guarantee fair competition for the funds to be allocated are not specified in the legislation. The situation is further aggravated by the lack of such specially established institutional instruments as a state grant and contract for carrying out scientific and research works, which are sponsored by the state.

Optimisation of the scientific activity. So far the state remains the main source of financing the Russian science. The share of the state’s participation in research and development is rather high, and its excessive role is quite evident. The budget funds in 2003 amounted (taking into account the state industry’s expenditures for science) to 58.8% and the non-budgetary funds (which are also supported by the state) were another 2.7%. The state sector in science in Russia takes the leading place in the internal spending on the R&D totalling 72.7%. This sector employs 77.9% of all the Russian researchers.

Therefore, it would appear feasible to employ such strategy as strengthening the business’ research and innovation potential by transferring to the private sector part of the state applied research institutes (for instance, through privatisation or sales), whose activity is closer to development than to research. Such an approach would be justified in a different situation. However, the business today is not ready to take up the scientific and research activity in adequate amounts. At this time acquiring (or privatising) the corresponding scientific and research organisations for the business, which is not inclined for the innovations, can be of interest only to the extent that an organisation has such assets as buildings and land. In the case of establishing the private scientific and research organisations based on the state ones, it is to be expected with high degree of probability that, under current conditions, the state will act as their major “feeder”.

So, what should the state do today in the scientific and technical sphere? In our mind, it is necessary to focus the efforts on developing the modern mechanisms of interaction between the state, the science, and the industry. But this is precisely the area that is essentially ignored in our country. Russia is one of the few countries with highly developed scientific and technical potential; however, as it has been noted, it remains below the 1950s level in terms of the state of the institutional instruments of the innovation process. The institutional reforms are needed that would provide optimisation of the relationships between the state and science, the state sector of science and the private sector.

The state and the science. In order to optimise the relationships between the state and the science, first of all, it is necessary to develop and adopt as the legal norm such comprehensive institutional instruments as:

· State grants and contracts for carrying out R&D;

· Procedure of budget financing of the state research organisations based on the quality evaluation of the research conducted; and
· Standards of independent scientific expertise of the R&D projects and the results accomplished.

In order to substantially raise the quality of the work completed in the state sector and to guarantee the effectiveness of the aforementioned institutional instruments, it is necessary to introduce the following institutes: 

· Institute of the scientific expertise, which would enable quality evaluation of the scientific and research projects (including the termination of the state and administrative authorities’ participation in the expertise);

· Institute of monitoring and work quality evaluation (ratings) of the state scientific and research organisation in general;

· Institute of interrelation of the interdisciplinary, applied and fundamental research.

The state and the business. Without examining the issues of developing such institutes in Russia as Russian business-angels, venture funds, and funds of supporting the small technological entrepreneurship, we shall review the measures of organising and supporting the two-way connections between the state and the business in the R&D sphere. First of all, the following institutional instruments are required: 

· Cooperative agreement of the CRADO or CRAFT types;

· Rules of transfer for the dependent inventions;

· Open procedures of forming the scientific and technical programs or sub-programs, which are based upon the interactive communication procedures with the representatives of science, industry, and government; and 
· Tax benefits for the businesses engaged in R&D.

Also, in Russia there is no such important instrument as cooperative agreement. At this stage, the country does not have legislatively specified mechanism of transferring the industrial property that was created with the state funds in the R&D sector, which would form the stimuli (mainly, the financial ones) for the scientific and research organisations and inventors of this property for engaging in such activity. The current procedures of forming the scientific and research programs or sub-programs are closed in nature. They are based on hidden interactions. Our administrative system demonstrates a complete ignorance of the problem of introducing the tax benefits for the entrepreneurs. It all comes down to the proposals that mainly create the danger of legalising the tax evasion schemes instead of creating the incentives for increasing the quality of innovations.

A topical issue for Russia is establishment of the following institutions:

· Transfer of dependent inventions;

· State and business partnership; and
· Diffusion of ready-to-use technologies.

It is necessary to determine the forms and procedures of the state support for (1) the incubator processes, (2) establishing the spin-off firms by the state scientific organisations in order to market the scientific and research developments, and (3) the mechanisms of the state’s participation in formation and operation of the venture financing systems, which are differentiated depending on the growth stages of the small technological firms.

The institution of the state and business partnership can be divided into the two components: institute of the strategic partnership of the state and business and the institute of privatisation of the excess part of the state scientific and research organisations that are closest to the business. The institute of the strategic partnership of the state and business in the national innovation system can encompass the diverse forms of cooperative interactions of the economic agents in the R&D sphere. The OECD practice
 shows that these relationships should be formalised. It is most rational to establish these relationships as part of a program. The processes of co-investment as part of the programs concern not only the joint financing, but also the collaborative use of information, R&D results, intellectual property, new technologies, personnel, and equipment.  

The institute of privatisation of the excess part of the state scientific and research organisations in the Russian conditions should be aimed at resolving the problem of “growing in” of the activity of scientific institutes that specialise in development to the relevant industry as well as the necessary institutional forms for this “in-growth”. For instance, the management of these organisations could be transferred to the industrial companies or their associations without the change in the property type (similarly to the way it is done in the U.S. for some of the state laboratories.) 
In order to resolve the problem of establishing and developing the institute of diffusion of ready-to-use technologies – taking into account that re-equipment of the industry’s technological base is on the current agenda – the former state-owned field scientific and research institutes could be actively used as an effective instrument for:

· Organising training of managers and engineering and technical staff of the companies with similar specialisation and
· Building the infrastructure for disseminating the new technologies (developing technological centres for diffusing the new technologies, networks of technical cooperation on technology adaptation, centres of information and technical expertise of technologies, demonstrative platforms and technological brokers, etc.)
Conclusion
The analysis of the domestic and foreign experience shows that the effective role of the state in this field is largely determined by how effectively and profoundly the following tasks are resolved
:

1. Organising the process of generating knowledge and information benefits, which establishes the conditions for long-term development. 

2. Forming the institutional environment, which could enable cooperation of efforts both in the science itself and in its interaction with business environment and society in general on the national and international levels.

3. Organising the processes of transferring technologies and information from the scientific sphere to the business community through the direct transfer or “nurturing” the new technological enterprises.

4. Developing the receptiveness of the enterprises for scientific and technological knowledge through providing the incentives and stimuli for innovations and growth of innovative potential; developing the companies’ ability to find and utilise the information. 

5. Preserving the balance between the competitiveness and cooperation in the business environment when creating the modern technologies, products, and information benefits and services.

6. Raising the management’s educational level and facilitating the access to necessary information. 

The level of recognition for the first three tasks in Russia – particularly by the representatives of the ministries and administrative authorities – so far fails to correspond to their actual significance. The documents show that the importance of the fourth and sixth tasks is better acknowledged. The issues of collaboration and cooperation in the field of research and development (fifth task) are also undeveloped. There exists a certain standpoint with regard to resolving this task, but it is rather trivial. 
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