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nature of nanotechnology. Coordinating structures have been established in the Council of 

Federation and the State Duma of the RF, and at the level of ministries and agencies, in order to 

coordinate science and innovation policy development and implementation, the 

Interdepartmental S&T Council for the Development of NN was established. In their essence, 

these structures are a place for dialogue between various stakeholders for finding new 

governance solutions, while they could also act as precursors for a new model of intersectoral 

and interdisciplinary technology governance.  We also believe that they can produce an impact 

on Russia’s NIS governance model as far as addressing the increasing complexity of innovation 

systems during transition to a new order (knowledge-based economy) and therefore increasing 

interdependence between various stakeholders, which require a new model for action 

coordination and for dialogue to reach consensus between various stakeholders in the innovation 

system. 

The Federal level of executive authorities already has institutions responsible for 

generating basic knowledge (RAS, RAMS and RAAS), implementing public science policy (the 

MES of the RF), commercializing R&D outputs and coordinating innovation activity 

(RUSNANO), developing the scientific infrastructure (the MES of the RF, RUSNANO and 

RAS), and for developing the innovation infrastructure (the MCMM of the RF, the MED of the 

RF and RUSNANO), as well as ministries supporting the development of separate nanofields 

generally by funding R&D and promoting R&D commercialization. 

The main instrument for coordinating the ministries’ and agencies’ activity is currently 

the Program of Nanotechnology Development for the period up to 2015. Among its participants 

are 16 federal level ministries and agencies, as well as the RAS, RAMS, RAAS, the Russian 

Foundation for Basic Research, and the Foundation for the Support of Small Companies in S&T 

Step by step, all institutions of the Russian political system are becoming  members of 

various networks. Interdepartmental institutions push horizontal networks between political 

institutions, on the one hand, and between academic institutes, business cycles and NGOs, on the 

other hand. They also contribute to building networks between research institutions of different 

sectors of science, and between science and business. Nanotechnology, being multi-and 

interdisciplinary and intersectoral by nature, accelerates the transition to a networked model of 

governance of science, NIS, and sectoral innovation systems. In the networking model, a 

network of stakeholders develops the strategic decisions. 

SIS in Nanotech emerges from deep within the existing economic and NIS governance 

system, and therefore all its flaws and problems are inherent to it; it is path dependant. Key 

barriers standing in the way of effective and coordinated decision-making are interdepartmental 
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barriers, corruption, ineffective governance, and lack of personal responsibility for decisions, 

actions, and omissions. 

Now when key institutions are in place, emphasis should be shifted in favor of ensuring 

the democratic and transparent process for the development and implementation of strategic 

decisions to create a balanced and adaptive SISn, an effective distribution of financial 

resources among institutions, nanofields, and increasing responsibility for decisions, actions, 

and inactions. 
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Part IV.  
Investment in Nanotechnology 
 
 
 
 
 
 

In Russia, nanotechnology is funded by federal ministries and agencies, regional budgets, 

the RAS, the RAMS, the RUSNANO Corporation and Rosatom Corporation, as well as by the 

Russian Foundation for Basic Research, RFP SMEs in S&T, and private and international 

foundations. Of all funding organizations, the main investors in this area are the Ministry of 

Education and Science and the Ministry of Defense, the RAS, and the RUSNANO Corporation. 

This section contains an analysis of investments in nanotechnology based on data from ministries 

and agencies, and statistical data and evaluations made by some global consulting companies 

like Cientifica and Lux Research. 

4.1. INVESTMENT IN NANOTECHNOLOGY PRIOR TO  
THE PRESIDENTIAL NN INITIATIVES 

How much did Russia invest in nanotechnology prior to the President’s initiatives in 

comparison to other countries of the world? In Russia, federal authorities funded nanotechnology 

development, so this section will deal with budget investment. According to our estimates, in 2005-

2006 the total budget spending on nanotechnology amounted to approximately 9 billion RUR, or 

$350 million.67 According to the European Commission, in 2004 the 25 EU countries spent €915 

million from their budgets on nanotechnology, and together with associated countries and EU 

candidate countries, the region invested €1,360 million in nanotechnology (see Fig.12). Among the 

regional leaders were Germany (€293.1 million), France (€223.9 million) and Great Britain (€133 

million). Meanwhile, some other EU countries invested as little as €0.2-0.5 million from their 

budgets in this field of science and technology (Latvia - €0.2 million, the Czech Republic - €0.4 

million, and Portugal and Slovenia - €0.5 million each). That same year the U.S. invested over 

$1,200 million in nanotechnology development, while in 2005 budget appropriations reached 

$1,593 million. In 2004, Japan allocated €750 million from its budget for nanotechnology,  

and in2005 the figure reached $1,100 million. Korea’s budget appropriations for nanotechnology 

                                                 
67 Nanoscience and Nanotechnology Development Trends Analysis; Moscow: 2005, 2005-РИ-31.0/005/023, 

Coordinator – Dr. Gaponenko N.V. 
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Fig. 12. Budget Investment in Nanotechnology in 2004, million euro, 1euro=$1 

 

development amounted to €173.3 million. China invested €83.3 million in nanotechnology in 2004 

while in 2005 its budget appropriations for nanotechnology were assessed at $250 million68. 

Therefore, in comparison to other countries, Russia did not look bad; it even surpassed countries 

such as Germany, France, Great Britain, China, and Korea in the volume of budget investment, 

ceding only to Japan, the USA, and the budget appropriations of all the EU countries combined. 

However, if corrections to purchasing power parity (PPP) are made, the picture changes. According 

to our estimates, in 2005-2006 Russia invested about $770 million in nanotechnology year-over-year, 

i.e. twice less than the USA and 1.5 times less than Japan and China. According to our estimates, in 

2004-2006 Russia’s share of the global investment in nanotechnology constituted approximately 7%; 

however, nanotechnology support lacked coordination and collaboration. 
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Fig. 13. Budget Investment in Nanotechnology per Capita in 2004 (purchasing power parity) 

                                                 
68 Nanotechnology: Where Does U.S. Stand, 2005; Nadezhda Gaponenko Russia in Global Rase for 

Nanotechnology, Innovation, №1, 2008 
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Fig.13 presents the PPP-corrected data on per capita public spending on nanotechnology. 

It is a rather important indicator, as it allows assessment of nanotechnology’s place in the system 

of public priorities. As is clear from the Figure, the U.S. drops to 9th place and Japan – to 8th, 

while Russia ranks 7th having outstripped Japan, the USA, France and Germany69. 

4.2. INVESTMENT IN NANOTECHNOLOGY AFTER  
THE PRESIDENTIAL NNI 

In his 2007 message to the Federal Assembly, President V.V. Putin stated that the 

Government of the Russian Federation planned to allocate 180 billion RUR from its budget for 

nanotechnology development, or about $ 2.3 billion year-over-year. This is approximately 1.4 

times more than the 2007 U.S. budget appropriations. Is it much? Considering that Russian 

corporations and venture capitalists display no keen interest in nanotechnology as of yet, this is 

not much. In the U.S., the corporate sector also invests in nanoscience, and corporations invest in 

it more than the federal budget, and the budgets of all states.  

Although investments in nanotech- 

nology were not as large-scale as stated in the 

President’s initiative, in 2008, Russia’s posi- 

tion among the leading countries chan-ged 

substantially (see Fig.14). According to the 

Cientifica report, in 2008, the 25 EU countries 

invested $2.44 billion from their budgets in 

nanotechnology, the U.S. invested $1.828 

billion, Japan - $1.128 billion, and Russia - 

$1.076 billion. Therefore, Russia ranked fourth, 

and its gap with leading countries decreased. 

The United States still invests more 

money in nanotechnology that any other 

country, with a total of $5.7 billion in 

investments in 2008, including $1.828 billion 

from Federal and State governments, $2.7 

billion in corporate R&D, and $1.0 billion in 

venture capital investments. However, as in other areas, the world gap is closing, and some 

regions even surpass the United States according to some metrics. Asia as a region invests more 

                                                 
69 Nanotechnology: Foresight, Ed. Nadezhda Gaponenko. Moscow, Modern Economy and Low Press, 2006 

Fig. 14. Budget Investment in Nanotechnology: 
Leading Countries, million dollars 
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Fig.15. Countries Share in World R&D 
Expenditures, in % 

Source: Competiting for the Future Today, Opora 
Rossii, 2010 

than the United States, totaling $6.6 billion in 2008. Of the Asian total, Japan leads with $4.7 

billion in nanotechnology funding, but contributions from China, South Korea, and other 

countries are growing 70.  

As of 2008, Japan ranks second with consistent, strong investments in corporate R&D 

and numerous government initiatives. There has been an explosive growth of nanotechnology 

R&D in Germany over the past several years as a result of its own investments combined with 

significant funding from the European Commission Seventh Framework Program. In fact, 

German nanotechnology R&D has now surpassed that of the rest of the European Union. The 

European Union includes some very advanced and research efficient countries such as Germany 

and France, and also some very undeveloped countries such as Romania and Bulgaria. South 

Korea ranks third in corporate spending on nanotechnology and is perhaps better positioned to 

capitalize on nanotechnology than any other Asian nation, despite its small relative size71. 

Thus, Russia ranks fourth. However, drawing a PPP-corrected comparison, in 2008 

Russia was second only to the EU-25 having surpassed the US by $286 million, China  

by $73 million, and Japan by $112 million.  

Based on the Cientifica’s data, in 2008 

Russia’s share in the global budget investment 

in nanotechnology constituted about 20%. In 

our opinion, when estimating the amount of 

investment in nanotechnology, the fact that 

Russia’s share in the main global economic 

and scientific indicators is rather modest 

should be taken into consideration. In 2007, 

Russia’s share in global R&D spending was 

1.35%72, and this share has been decreasing 

over the last 10 years. Russia ranks 29th in the 

world as share of domestic spending on R&D 

in national GDP (see Fig 15 )73. Russia’s gross 

domestic expenditure on R&D (when 

corrected for PPP) is 17 times smaller than in 

                                                 
70 Report to the President and Congress on the third assessment of the National Nanotechnology Initiative, 

Executive Office of the President President’s Council of Advisors on Science and Technology, Ma r c h 1 2 , 2010 
71 Report to the President and Congress on the third assessment of the National Nanotechnology Initiative, 

Executive Office of the President President’s Council of Advisors on Science and Technology, Ma r c h 1 2 , 2010 
72 Konkuriruya za budushee segodnya: novaya innovacionnaya politika dlya Rossii, Opora Rossii, 2010 
73 Indicators of Science, State Committee for Statistics, 2009  
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the USA, 1.8 smaller than in France, 3 times smaller than in Germany, 6.3 times smaller than in 

Japan, and 6% smaller than in India. Those are the countries Russia competes with both in terms 

of the volume of investment in nanotechnology development and number of publications, as well 

as in other indicators. Thus, a 20% share in the total global public investment in nanotechnology 

is an unprecedented result for Russia. 

In 2009, in terms of raw funding, measured in US Dollars, U.S. slipped to third place in the 

global funding rank, falling behind EU states and Russia. Also, when numbers are corrected for 

PPP, the U.S. ranks third, equal with China, and the RF is very close to the EU-27 (see Fig. 16.)74. 

2009 (US$)

USA EU Japan Russia China Rest of the world

 

Fig. 16. Countries Share in World Investment in NN 

Thus, some fundamental changes occured on the world map over the last five years that 

involved mostly the U.S., Russia and China; the share of U.S. budget spending on nanotechnology 

dropped from 31% to 16%, while Russia and China have joined the select few. However, it should 

be taken into consideration that in the US the increasing burden of spending on nanotechnology 

falls on the corporate sector since nanotechnology is moving closer and closer to the market. In the 

EU countries, and all the more so in Russia and China, the position of the private sector resembles 

the attitude of American corporations to nanotechnology in the early 2000s. 

4.3. FUNDING OF THE PROGRAM  
OF NANOINDUSTRY DEVELOPMENT IN THE RF 

The Program of Nanoindustry Development in the RF until 2015 is focused on 

coordinating the activities of the main ministries, agencies, and other key actors. It is similar to 

the US NNI and, as it has already been mentioned, consists of the following four main clusters: 

R&D spending and investment in infrastructure development, and human resources development 
                                                 

74 Nanotechnology Takes a Deep Breath … and Prepares to Save the World, Cientifica Ltd, April 2009 

2004 2009 (PPP)
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and innovation projects (R&D commercialization and market development). The RF MES data 

over the course of the Program’s implementation and plans for the future are presented in Table 1.  

 
Table 1. Funding of the Pogram of Nanotechnology Development 

 Departmental Programs Ministries, agencies, 
foundations 2008 2009 2010 

(plan) 
2011 
(plan) 

1. R&D expenditures 7534,15 7434,27 6671,7 10005,64

1.1 FTP “Research and Development in Priority Areas 
of S&T Sector Development in 2007-2012” 

MES of the RF  
5729,46 

 
4646,53 

 
2714,15 

 
7390,00 

 
1.2 

Analytical Departmental  Target Program of MES 
“Development Scientific Capacity of Universities for 
2006-2008” 

 
MES of the RF 

 
281,4 

   

 
1.3 

Analytical Departmental  Target Program of MES 
“Development Scientific Capacity of Universities for 
2009-2010” 

 
MES of the RF 

  
863,1 

 
802,8 

 

1.4. FTP “National Technological base for 2007-2011 
Federal budget 
Non-budget sources 

 
MIT of the RF 

 
225 
225 

 
222 
222 

 
136 
136 

 
116 
116 

 
1.5. 

FTP “Development of Electronic Component Base 
and Radio Electronics in 2008-2015” 
Federal budget 
Non-budget sources 

 
 
MIT of the RF 

 
 

223,6 
111,4 

 
 

90 
655 

 
 

225 
163,8 

 
 

247 
123 

1.6 Analytical Departmental Program RFBR Research 
“Priority Support of World Level Basic Research”  

Russian Foundation of 
Basic Research 

 
630 

 
655 

 
560 

 
695 

1.7. Program of the Presidium of the RAS “Foundations 
of Basic Research in NN” 

 
RAS 

 
250 

 
180 

 
180 

 

 
1.8. 

Program of RAMS “Nanotechnology and 
Nanomaterials in Medicine” 
Federal budget 
Non-budget-sources 

 
RAMS 

 
 

108,69 
5,6 

 
 

252,96 
2,68 

 
 

1753,95 

 
 

2612,38 

2. Infrastructure Development 904,2 6128 5816,5 570,5 

 
2.1. 

FTP “Development of Nanotech Infrastructure for 
2008-2011”  
Federal budget 
Non-budget sources  

 
 
MES of the RF 

 
 

9134,5 
459,7 

 
 

5332,9 
446,1 

 
 

5018,6 
499,9 

 
 

5020 
455,5 

 
2.2. 

FTP “National Technological base for 2007-2011 
Federal budget 
Non-budget sources 

 
MIT of the RF 

 
 

95 
95 

 
 

88,5 
20 

 
 

125 
60 

 
 

127 
25 

 
2.3 

FTP “Development of Electronic Component Base 
and Radio Electronics in 2008-2015” 
Federal budget 
Non-budget sources 

 
MIT of the RF 

 
 

60 
60 

 
 

230,5 
10 

 
 

108 
5 

 
 

228 
15 

2.4. Infrastructural projects of RUSNANO Corporation Corporation RUSNANO 866 1838 3672 3500 

3.  Human Capacity Development 14 117,34 628,21 1589,32 

3.1. Analytical Departmental Target Program of MES 
“Higher School Capacity Building for 2006-2008” 

 
MES of the RF 

 
 

   

3.2. Analytical Departmental Target Program of MES 
“Higher School Capacity Building for 2009-2010” 

 
MES of the RF 

 
 

 
14,8 

 
14,4 

 

3.3. Academic and Teaching Staffs for Innovatory 
Russia for 2009-2013” 

 
MES of the RF 

  
82,54 

 
113,81 

 
89,32 

3.4.  Educational projects of RUSNANO Corporation Corporation RUSNANO 4 20 500 1500 

4. Innovation projects 378,1 32753,2 62818 12170 

 
4.1. 

Projects of Foundation of Support of small 
companies in S&T 
Federal budget 
Non-budget sources 

Foundation  
 

39,6 
22,5 

 
 

49,65 
51,55 

 
 

65 
65 

 
 

85 
85 

4.2 Corporation RUSNANO investments Corporation RUSNANO 316 32652 62688 12000 

5.  Total   18702,45 48270,81 79606,41 33135,46
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The data includes the investments of the seven key actors in nanotechnology development, 

namely, the MES of the RF, the MIT of the RF, the RUSNANO Corporation, the RAS, the 

RAMS, the Russian Foundation for Basic Research, and the RFP SMEs in S&T. The table does 

not include the investment of important ministries and agencies such as the Ministry of Defense 

of the RF, the Federal Space Agency, and the Rosatom Corporation. It should also be pointed out 

that the table reflects fully only the budget spending on nanotechnology of the MES of the RF, 

the RUSNANO Corporation, RFBR and RFP SMEs in S&T. The RAS is only represented by the 

program “Foundation for Basic Research in NN”, which reflects only a small portion of the 

spending of the RAS Presidium on NN development. The same is true for the RAMS. The MIT 

of the RF is also represented by only two Russian targeted federal programs. 

Thus, although the table does not reflect the total budget spending on nanotechnology, it 

is very informative.  

Firstly, in 2008, investment in nanotechnology totaled 18,702,450,000 RUR 

(approximately $640 million). If extra-budgetary spending is deducted from this amount, the 

remaining budget resources for Program implementation will equal 17,723,250,000 RUR 

(approximately $603 million), or about 7.7% of the global budget investment in 

nanotechnology. It should be pointed out that investment presented in the table exceeds the 

2008 budget appropriations for nanoscale research in Germany by 1.18 times, and budget 

spending in Korea by 1.7 times. However, once corrected for PPP, the program investment will 

amount to $1,145,700,000, which constitutes approximately 11% of the global budget spending 

on nanotechnology — 2.8 more than budget appropriations in Germany, and 1.2 more than in 

Japan. 

According to Lux Research, in 2009, the global nanotechnology investments from 

governments, corporations, and investors equaled $17,600 million; a 1% increase in comparison 

to 2008. In 2009, the Program budget was 48,270,810,000 RUR (about $1,590 million); it was 

up 2.58 times in comparison to 2008, mostly due to increasing RUSNANO investments. Thus, 

the Program budget constituted 9% of global investments in nanotechnology. 

If we deduct the budget of innovation projects funded by RUSNANO and RFP SMEs in 

S&T from the Program’s 2008 investments, the spending on nanotechnology development would 

amount to 18,324,350,000 RUR, or $623.7 million. If extra-budgetary spending were deducted 

from the total spending, budget appropriations would amount to approximately $590 million, or 

slightly more than budget appropriations in Germany or China. When corrected for purchasing 

power parity, budget appropriations for R&D, infrastructure, and human resources development 

amount to $1,150,500,000. 
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Secondly, during the 2008-2015 period, it is planned to invest about 11% of the total 

Program budget (approximately as much as in the U.S. NNI – 14%) in infrastructure 

development, while in 2008, the share of investment in infrastructure development exceeded 

52%. 

Thirdly, in 2008-2015 it is planned to spend 56% of the Program budget on innovation 

projects, while about 2% was spent on them in 2008 and 68% in 2009. 

Fourthly, in 2009-2015 it is planned to invest about 3.2% of the total Program budget in 

human resources development, while in 2008 only 0.07% was spent on it. This problem is clearly 

taken too lightly (Korea allocated about 7% of its NNI budget for human resources 

development). 

And finally, slightly over 20% of the Program budget will be assigned for R&D. Thus, 

the Program is mostly focused on R&D commercialization, and its key actor is the RUSNANO 

Corporation. In 2008-2009, the Corporation’s investment in innovation projects alone increased 

by more than 100 times. 

An analysis of R&D spending has shown that the main actor in this cluster of the 

Program is the MES of the RF. The Ministry accounts for approximately 80% of the total R&D 

budget spending, but it should be taken into consideration that the Ministry of Defense is not 

even represented in the table. In 2008, the Program R&D expenditures constituted 7,534,150,000 

RUR, or about $253 million. If extra-budgetary spending on R&D is deducted from the total 

spending, budget appropriations will amount to approximately $241.6 million, and when 

corrected for PPP, the investment boils down to about $470 million, which is approximately 6% 

more than budget spending in NN in Germany and Korea. 

It should be noted that the RAMS has considerably increased its budget spending on 

nanoscale research; in 2008-2010, it increased 16 times over, and in 2011 it plans to invest 1.5 

times more than in 2010. We believe that this is due to the President’s emphasis on the social 

applications of nanotechnology development (medicine and environmental issues). 

Summing up, it should be noted that the main resources allocated for the 

implementation of the Program of Nanoindustry Development in the RF come from the MES 

and RUSNANO Corporation funds. The RF MES funds all Program clusters with the 

exception of innovation projects. The RF MES is the main investor in funding for both, R&D 

and infrastructure development, and educational projects. The RUSNANO Corporation also 

funds all Program clusters except R&D support; however, it is the main actor in the field of 

innovation projects. 
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4.4. NANOTECHNOLOGY IN THE FEDERAL TARGET PROGRAM 
«RESEARCH AND DEVELOPMENT IN PRIORITY AREAS  
OF S&T SECTOR DEVELOPMENT IN 2007-2012» 

The main governmental program funding nanoscale research is the federal target program 

«Research and Development in Priority Areas of S&T Sector Development in 2007-2012». This 

section reviews the position that nanotechnologies hold among the other priorities based on the 

information of the Program Directorate. 

The Program budget consists of budget appropriations on R&D and extra-budgetary 

R&D investments, which may include the funds of scientific organizations, corporations, etc. 

In 2007, nanoscale research consumed 7,819,200,000 RUR (about $318 million or €217.6 

million), the share of budget resources being about 58%. Spending on nanoscale R&D reached 

its peak in 2008 when 9,377,380,000 RUR (about $319 million or €226 million) were earmarked 

from the Program budget. When corrected for PPP, R&D funding from the Program budget 

constituted about $662 million. 

In 2009, due to the economic crisis, spending on nanoscale research was down by 16.5% 

when compared to 2008, and in 2010 it was 43% of the 2008 level. It should be pointed out that in 

2007-2010 the share of nanotechnologies in the total Program budget remained practically 

unchanged; it was about 40%, which means that nanotechnology is the top priority of the Program. 

About 2,615 contracts on nanoscale research were concluded in 2007-2010; about 30% of 

the contracts (772) were concluded with the RAS institutes, 110 contracts (about 4%) – with the 

Lomonosov Moscow State University, 63 contracts – with the RAMS institutes, and 32 

contracts – with the institutes of the Rosatom Corporation. 

4.5. RUSNANO CORPORATION INVESTMENT 

As previously mentioned, the main tasks of the RUSNANO Corporation were R&D 

commercialization and coordination of innovation activity in NN. In accordance to its mission, 

the Corporation invests in the establishment or expansion of production of nanoenabled products, 

as well as in infrastructure and educational projects, and it also funds R&D that have 

commercialization plans. 

In 2009, the Corporation received 634 applications, including 528 applications for 

funding the establishment or expansion of nano-enabled products production, 21 applications for 

infrastructure projects, 7 for educational projects, and 25 for R&D.75 In 2009, foreign applicants 

submitted 76 applications from 22 countries, with the US leading the list (31 applications). 

                                                 
75 Transforming Technology into Business, RUSNANO 2009 Annual Report 
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In 2009, the Corporation’s Supervisory Council approved 54 projects with a total budget 

of 181.6 billion RUR (about $6 billion or €4.2 billion). The Corporation itself planed to invest 

86.6 billion RUR ($2.9 billion or about €2 billion) in the approved projects. 

An analysis of the technological structure of the project portfolio shows that the 

majority of projects are focused on the production of nanomaterials, electronics, and medicine 

(see Fig.17.).  
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Fig. 17. Technological Structure of RUSNANO Portfolio of the Projects  

 

As of the end of 2010, the Corporation’s Supervisory Council approved 94 projects with 

a total budget of 303.5 billion RUR (about $10 billion), with the Corporation’s investment 

amounting to 123.3 billion RUR (about $4.1 billion).76 

It should be pointed out that the Corporation funds projects, the annual revenue from 

which would constitute at least 250 million RUR (about $8.3 million) in some five years. The 

Corporation’s share in the companies’ authorized fund may not exceed 50%. 

As of the end of 2010, the Corporation approved the funding of projects in the following 

areas: 

- solar energy and energy conservation (total investments are 71.5 billion RUR ($2.4 

billion), with the Corporation’s share amounting to 32.5 billion RUR ($1 billion)); 

- production of  nanostructured materials (total investments are 26.54 billion RUR ($0.9 

billion), with the Corporation’s share amounting to 12.2 billion RUR (about $406 million)); 

- medicine and biotechnology (total investments are 30.9 billion RUR ($1 billion), with 

the Corporation’s share amounting to 13.4 billion RUR (about $440 million)); 

- mechanical engineering and metal working (total investments are 30.2 billion RUR ($1 

billion), with the Corporation’s share amounting to 9.1 billion RUR (about $303 million)); 

                                                 
76 RUSNANO, 2010 
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- optical electronics and nanoelectronics (total investments are 81.0 billion RUR ($2.7 

billion), with the Corporation’s share amounting to 26.8 billion RUR (about $890 million)). 

4.6. SPENDING ON NANOSCALE RESEARCH:  
DATA OF THE STATE STATISTICAL COMMITTEE OF THE RF 

In 2007, the Russian statistical service obtained new data on budget appropriations for the 

development of priority areas in S&T; new statistical forms were developed and put into 

implementation. Today, it is hard to say whether they accurately reflect the budget injections into 

nanoscience. An analysis of primary statistical reports has shown that statistical data do not include 

the spending of the Ministry of Defense of the RF on nanoscale research, while the spending of 

some other agencies seems understated. In addition, besides nanotechnology, priority areas include 

ICT, living systems, energy sector, nature conservation, transport, and space systems. So it is 

unclear how statistics classify R&D carried out in the area of development of new nanomaterials 

for space systems or the energy sector. Although statistics in the Russian Federation, as in many 

other countries, is in the process of formation and most likely reflects a certain sample of surveyed 

organizations rather than an overall study of all organizations conducting nanoscale research, we 

believe that its data can be used for assessing emerging trends. 

According to the State Statistical Committee of the RF, in 2009, gross domestic 

expenditures on R&D in NN constituted 16.482 billion RUR ($545.506 million or €379.874 

million). If calculated in dollars, the spending increased by 5.2% against 2008 and 1.45 times 

over against 2007. In 2009, gross domestic expenditure on R&D in NN went up 8% in current 

prices and 5% in comparable prices when compared to 2008. The spending of the federal budget 

in current prices was up by 15% and in comparable prices by 12.4%, while the spending of 

regional budgets was down by 12% and 14% respectively. It should be pointed out that the share 

of regional budgets in total budget appropriations for nanoscale research is small, in 2009 it 

constituted 2.6% (against 3.4% in 2008). 

Most of the spending from the federal budget falls on the MES of the RF (41.5%) and the 

RAS (34.2%). However, it should be taken into consideration that RAS institutes receive a 

substantial part of their budgets from the MES of the RF. As previously mentioned, academic 

institutes won about 30% of tenders held within the framework of the federal target program 

«Research and Development in Priority Areas of S&T Sector Development in 2007-2012.” 

In 2007, nanoscale research ranked third in terms of spending from both federal and 

regional budgets on priority areas of S&T, i.e. it was not a top priority. Transport, aviation, and 

space systems were far ahead all other areas, which, we believe, might be explained by the 

resource-intensive nature of space research. In 2009, the share of nanotechnology decreased 
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while that of transport, aviation, and space systems increased. That same year gross domestic 

expenditures on R&D in transport, aviation, and space systems exceeded the spending on 

nanotechnology development 6.7 times over, and the spending on ITC was almost double that 

amount. 

Fig.18. represents the share of various priority areas in domestic R&D spending from 

federal and regional budgets. The share of nanotechnology in spending from regional budgets 

was higher than that from the federal budget because regions invest less in the development of 

transport, aviation, and space systems. 
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Fig.18. R&D expenditures in priority S&T fields in 2009, in % 

Source: RF State Statistical Committee 

 

In the distribution of budget spending on nanoscale research by federal okrugs, the 

Central Federal Okrug takes the lead, which correlates well with the distribution of research 

institutes engaged in nanoscale research by federal okrugs. It should be noted that the share of 

the CFO is decreasing while the share of the SibFO, the NWFO, and the PFO are increasing. The 

share of the NWFO is growing mostly thanks to the increased spending from the federal budget, 

while in the PFO and the SibFO, the share of their regional budgets in funding nanoscale 

research is rather high (about 9%). 

CONCLUSIONS 

In Russia, nanotechnology is funded by federal ministries and agencies, regional budgets, 

the RAS, the RAMS, the RUSNANO Corporation and Rosatom Corporation, as well as by the 

Russian Foundation for Basic Research, RFP SMEs in S&T, and private and international 

foundations. Of all funding organization, the main investors in this area are the MES of the RF, 
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the Ministry of Defense, the RAS, and the RUSNANO Corporation. After the launching of the 

Presidential Initiatives in NN, investment in nanotechnology increased substantially; they 

continued to grow even when the Russian economy went into recession, although spending on 

nanoscale research in the federal target program «Research and Development in Priority Areas of 

S&T Sector Development in 2007-2012» - the main governmental program funding nanoscale 

research - decreased almost twice. 

The MES of the RF is the key actor in funding R&D, infrastructure development, and 

educational projects. The RUSNANO Corporation is the main investor in R&D 

commercialization and market development, although it also contributes to infrastructure and 

educational projects. The share of regional budgets in total budget appropriations for nanoscale 

research is small and decreasing (about 3%), although some regions are becoming active 

investors (invest up to 9% of total R&D spending). 
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Financial Infrastructure 

 

 

 

 

 

Financial infrastructure forms a financial background for any innovation system 

development. At the embryonic stage of the sectoral innovation system one may usually observe 

the emergency of specialized foundations and/ or transformation of financial institutions of the 

NIS to meet the requirements of new sectoral actors. In any case, the developed financial 

institutions of the NIS, their diversity, and model of performance, play a special role for 

providing financial sources and financial sustainability for SIS development at the initial stage.  

One has to start with the point, that the financial infrastructure of the Russian NIS is 

underdeveloped, although step-by-step, the RF Government is implementing measures to make it 

more diverse and effective. During the 1990s, actions were mainly oriented on setting up public 

and semipublic funds to support R&D and small business in the S&T sphere; at that time, the 

RFBR, the Russian Foundation of Technological Development (RFTD), the Russian Foundation 

for Humanities (RHF), and the RFP SMEs in S&T were established. During the 2000s, accents 

were shifted in favor of supporting investment activity and venture business; in 2006, the 

Investment Fund of the RF to support investment activity was established; at the turn of the 

millennium, the Russian Bank of Development was set up, which includes supporting high tech 

business as one of its priorities, and in 2006, the Russian ICT Investment fund was established77.  

In this part of the report, we will analyze the activity of financial infrastructure 

institutions with a particular focus on venture funds development, since venture business is 

critical for both, nanotechnology development, and for SISn dynamic at the embryonic stage. 

5.1. FEDERAL LEVEL PUBLIC FOUNDATIONS 

There are two federal level public science foundations in Russia that were established in 

the early 1990s. These are the RFBR – established in 1992, and the Russian Foundation for 

Humanities (RFH) – established in 1994. Both foundations award grants on a competitive basis 
                                                 

77 See more detailed National Innovation System and Innovation Policy of the RF, Basic report to OECD, M.: 
MES of the RF, 2009 
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for the implementation of projects in fundamental research – in natural and technical sciences 

(RFBR) and in social sciences and humanities (RFH). The budgets of the two foundations – 

RFBR and RFH - represent by law a fixed share of outlays from the total federal expenditure on 

civil science – 6% and 1% respectively. For a long time, the government was fulfilling its 

obligations but beginning with the economic crisis of 2008, the foundations received smaller 

funding then was stipulated by Law. 

Both foundations were modeled in part by the National Science Foundation (USA) and 

the Deutsche Forschungsgemeinschaft, or DFG (Germany). 

The activity of the Foundations is based on the following principles: 

 - selection of projects “from bottom to top”, and only on a competitive basis; 

 - independent expert evaluation of the projects; the main selection criteria is the quality 

of the proposal and capacity of the applicant-team to implement it; 

 - financing of concrete projects and not organizations as a whole. Grants are awarded to 

teams of researchers – usually up to 10 people (or individual scientists) regardless of their age, 

academic degree, position taken by a scientist in a research organization and departmental 

subordination of organizations in which scientists are working. At the same time, money is 

transferred to organizations’ accounts, and the organization for which the winners are working 

receives 15% of the grant as an overhead. 

 - control over project implementation; 

 - compulsory financial and scientific reporting to the Foundation on performed research; 

 - obligation to make the research results publicly known (published in journals and 

monographs). 

Some advantages of the foundations are: 

• They have the effective mechanism for overcoming departmental barriers, regional 

dissociation, and disciplinary isolation in science. 

• They facilitate interdisciplinary, interdepartmental, and interregional cooperation. 

• They increase public awareness about the results obtained. 

• Grants from the FRBR and RFH are considered by the research community as a form of 

recognition of research achievements and esearch excellance. 

At the same time, the foundations are not universal mechanisms for financing R&D and they 

have certain limits on their efficiency as they: 

 1) are not intended for support of large research infrastructure; 

 2) cannot solve structural problems related to human resources (for example, influence 

improvement of the age structure of researchers); 
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 3) financing cannot be spent for support of applied and commercially oriented R&D 

projects. 

The level of competition in the foundations is about 1:3 but varies from year to year and 

by disciplines.  

The RFBR performs over 65,000-70,000 merit reviews annually. The total number of 

peer reviews by the Foundation reaches about 1 million. The RFBR currently provides expert 

panels in all supported areas of knowledge, as well as in targeted initiative-based fundamental 

research. There is also a coordination council for regional competitions. 

In 2005-2009, the federal budget appropriations for the RFBR amounted for 11.4-11.7% 

of the total budgetary funding for basic research. For 2009, it was RUR 9.6 billion, or €222 

million (4.1% of the total budgetary funding for civil R&D and 0.02% of GDP), for 2010 – the 

appropriations were 12 billion RUR or €292 million. However, the Foundation suffered cuts 

since the economic crisis: in 2009 it received 7.1 billion RUR, and in 2010, even less – 6 billion 

RUR or half of the planned budget78. For 2011-2013 government plans further decrease the 

actual RFBR budget: 2011 - 6 billion RUR, 2012 – 4.3 billion RUR, 2013 – 4.3 billion RUR79. 

The average grant size per year for research projects is very modest – 380 thousand RUR 

(€8.8 thousand); maximum grant size is about 750 thousand RUR (€17.4 thousand). It is less 

than in most developed countries. According to expert opinions and the scholarly community 

opinion, the grant size should be at least 1 million RUR per year (€24.4 thousand in 2010 prices). 

At its present size, the grant serves as a small supplement to other sources of support; it is 

impossible to conduct research projects in natural sciences if only financed by the RFBR. 

Overall damage from the small RFBR budget goes beyond what it does to scientific research in 

Russia alone. 

A temporary solution may be transferring money within the foundation in favor of 

research projects with simultaneous cuts for other initiatives (such as travel grants; regional 

competitions; some international activities). However, the real solution is in increasing budget 

appropriations for the RFBR because despite various criticisms80 it is considered, along with 

RFH,  the most transparent grant awarding organization in the country. 

RFH funds about 3500-4000 projects annually, including those selected under the calls of 

previous years. For the past 16 years, since its implementation, the Foundation has supported 

                                                 
78 RFBR: trevozhnoe budushee glavnogo grantovogo fonda 

http://www.strf.ru/organization.aspx?CatalogId=221&d_no=27831 February 25, 2010 
79 Sem’ bed – odin otvet // Poisk, 340, October 1, 2010, p.3. 
80 There are various issues associated with the RFBR work, such as – lack of expert rotation (only members of 

expert panels are rotated but not the experts who evaluate proposals); absence of the practice to send expert reviews 
to applicants; not quite transparent funding decisions (on grant sizes); too large variety of programs that result in 
lowering effects from each particular program, etc. 
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about 250,000 researchers working in social sciences and humanities81. During the last few 

years, the number of proposals submitted to the Foundation has increased. For example, about 

7000 proposals were submitted to calls in 2007, there was a 25% success rate for research 

projects and publications. The Foundation supports research projects, publication of monographs 

(4500 books have been published so far), organization of workshops and conferences, projects 

aimed at the creation of information resources, improvement of logistics, and travel grants for 

Russian scientists participating in workshops abroad. 

The RFH budget also suffers from government cuts: in 2009 it was 1.2 billion RUR, 

while allocations for 2011-2013 are: 2011 - 1 billion RUR, 2012 – 0.7 billion RUR, 2013 – 0.7 

billion RUR82. 

The average RFH grant is lower than that of the RFBR – in 2010, it was 353 thousand 

RUR (€8.6 thousand in 2010 prices). It is an increase in comparison to 2005, when the grant size 

was 157 thousand RUR (€4.6 thousand in 2005 prices). 

In 2009, 30.4% of organizations that received RFH funding were institutes of the Russian 

Academy of Sciences, 40.3% - state universities, 6.1% - other state organizations, and 15.9% - 

other non-state organizations such as private universities and research centers. 

Nanotechnology research is supported through RFBR grants and human aspects of 

nanotechnologies (ethics for example) – through selected (very rare) RFH grants. 

Since 1996, the number of research projects devoted to the study of nanotechnologies is 

constantly growing. The most popular subjects within the field are (data for FRBR): 

nanostructures – about 37% of all projects in the area of nanotechnologies; 

nanocrystals – 11%, 

nanoparticles- 8%, 

nanowires – 6%, 

nanocomposites – 5%83. 

The institutional structure of organizations where the predominant amount of research on 

nanotechnology is implemented reveals that the most active organizations in the field are those 

of the Russian Academy of Sciences (table 2). There is also a clear trend towards more active 

research on nanotechnologies conducted in universities. 

As far as the age structure of researchers involved in nanotechnology-related studies is 

concerned, it does not differ much from the overall age distribution of RFBR grantees: there is a 

                                                 
81  Raschetnoe rasshirenie. RFH obnovlyaetsya // Poisk, #40, October 1, 2010, p.5. 
82  Sem’ bed – odin otvet // Poisk, 340, October 1, 2010, p.3. 
83 Terekhov, A.I., Terekhov, A.A. Razvitie nauchno-issledovatelskikh rabot po rpioritetnomu napravleniyu 

“industriya nanosistem I materially”: analiz I otsenka positsyi Rossii v oblasti nanomaterialov // Vestnik RFBR, 
2006, #4. http://www.rfbr.ru/pics/22068ref/st-4.pdf 
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clear lack of scholars in the ages between 28 and 48. For the new and rapidly developing field –

nanotechnology – this situation is threatening for the future due to a lack of young researchers to 

move/carry the research forward, and the “generation gap” problem is quite resistant over years. 

This may also result in a lack of modern trained scientists in nanotechnologies because most of 

teaching staff is rather old as well. 

Table 2. Distribution of RFBR projects in the area of nanotechnology  
by types of organizations 

Period covered: 
Type of organization 

1993-2003 2004-2006 

RAS institutes 65.3% 58.8% 

Universities 19.4% 28.9% 

Federal research centers and industry 
R&D institutes and others 15.3% 12.3% 

Total: 100% 100% 

Sources: (1.) Terekhov, A.I., Terekhov, A.A. Razvitie nauchno-issledovatelskikh rabot po rpioritetnomu 
napravleniyu “industriya nanosistem I materially”: analiz I otsenka positsyi Rossii v oblasti nanomaterialov // 
Vestnik RFBR, 2006, #4. http://www.rfbr.ru/pics/22068ref/st-4.pdf (2) Terekhov, A.I. Tendentsii razvitiya oblastey 
nanonauki I nanotechnologyi s ispolzovaniem issledovatelskikh proektov // Nauka. Innovatsii. Obrazovanie. Vypusk 
2. M., Yazyki slavyanskoy kultury, 2007, p.111. 

 

The average age of the participants of RFBR nanotechnology projects was 43.5 years old 

(data for 2008), though the situation differs substantially by regions: 39.5 years old – in 

Tatarstan, 42.1 – in the Novosibirsk region, 44.9 – in the Moscow region, 45.8 – in the St.-

Petersburg and Leningrad region. In another words, the most “aged” researchers are in those 

regions where major RAS institutes and universities are located. Moreover, average age of the 

most productive researchers (by citation index) working on RFBF projects in this field, in 2006-

2008, was 50.6 years old, and of that of the top 10 leaders – 56.6 years old84. 

Therefore, in the near future, workforce problems may become one of the strongest 

factors hampering the development of fundamental research in nanotechnology in Russia. 

5.2. SUPPORTING START-UPS IN S&T 

At present, the financial support for start-ups is mainly provided by two major organiza- 

tions – RFP SMEs in S&T and through the Seed Fund of the Russian Venture Company (RVC). 

The RFP SMEs in S&T was established in 1994 by the Russian Government. It is a non-

commercial state funding organization; its budget is 1.5% of the annual federal budget on 

                                                 
84 Terekhov, A.I. Izmerenie nanotechnologyi // Nauka i zhizn, 2010, #3, p.23. 
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civilian R&D. The Fund provides funding for applied research, technology development, and 

innovation for small innovative enterprises. Offices representing the Foundation operate in 41 

regions of the Russian Federation85. 

The main objectives of the RFP SMEs in S&T are the following: 

• implementation of state policy aimed at supporting small innovative enterprises working 

in the area of high technologies; 

• direct financial, informational, and other assistance to small innovative enterprises; 

• establishment and development of infrastructure for support of small innovative 

enterprises; 

• support for proper IP protection in the Russian Federation; 

• development of mutually beneficial relations with venture funds and other funding bodies 

in order to ensure project support throughout the innovation cycle of a high-tech product. 

As of August 1, 2010, the Fund received about 20,000 applications, and more than half of 

them are from Russian regions. The projects are subject to independent expertise for their 

scientific and engineering novelty, financial and economic feasibility, and prospects for 

manufacturing. More than 7,500 projects received support. Most of the Fund’s budget is spent on 

financing R&D projects; about 15% of the budget is directed towards support of technical 

infrastructure, namely, innovation-technology centers. About 30 of these centers were created 

with support from the Fund. 

In 2008, the RFP SMEs in S&T budget amounted to RUR 1.57 billion (€43 million). In 

2009, the budget was increased substantially to RUR 2.5 billion (€56.6 million). In 2010, the 

planned budget for the Fund was RUR 3.4 billion RUR, or 2.1% of government allocations for 

civilian science. The increase was associated with the new tasks, namely, targeted support of 

companies that were created by universities and research institutes, i.e. start-up companies. 

Seed financing is provided by the Fund since 2003, when Program “START” was 

initiated. The START program, by its structure, reminds of the American SBIR (Small Business 

Innovative Research) program. The Program consists of two steps. The duration of the first step 

is one year during which the group of researchers or newly created small firm receives “seed” 

financing (up to about €18-24 thousand per project). The small firm should conduct R&D, 

develop the prototype, patent their development, and work out a business plan. At the end of the 

first year, the firm should demonstrate the commercial potential of its product. 

During the second step, the firm should find a co-investor interested in manufacturing the 

firm’s product, or the firm should start its own manufacturing of the new product. In this case, it 

                                                 
85 http://www.fasie.ru/fund/about.aspx Information as the site for the September 27, 2010 
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will receive the next portion of financing from the Fund. Following the two steps, the 

manufacturing should start, and the Fund stops financing the project. Statistics on the program, 

over 5 years of its implementation, are presented below in Table 3. 

Table 3. Applications and Awards in the START Program 

 2004 2005 2006 2007 2008 

Number of applications 2762 1651 1563 1328 1418 

Number of contracts concluded by the Fund 474 428 461 405 332 

Level of competition, applications per grant 6 4 3 3 4 

Volume of financing per project at the first step, 
thousand € 19.0 24.0 23.0 22.0 18.0 

Sources: Fund for Assistance to Small Innovative Enterprises. Annual Report for 2006, pp.15, 30; Annual Report 
for 2007, p.15, Annual Report for 2008, p.25. 

The most active participants in this program are university researchers, followed by the 

scientists from the Russian Academy of Sciences and Federal Research Centers. About 1/3rd of 

applications come from already-existing small enterprises. Currently, inventors from about 180 

cities and towns participate in the START Program.  

The thematic areas of the START projects are categorized as follows: 

• ICT, software 

• Medicine, pharmacology, biotechnologies for medicine 

• Chemistry, chemical technologies, new materials, building construction 

• Electronics, machine building 

• Biotechnology, agriculture, food industry 

As may be seen from the list, nanotechnologies do not constitute a separate category and 

it is therefore not possible to define how many projects are implemented in this field. Supposedly 

however, nanotechnology may be present in majority of thematic arears. 

When the Program was initiated, it was expected that the success rate (i.e. the share of 

small companies that were able to enter the third year) would meet international standards, i.e. be 

about 10% of the total. The results, to date, are the following: from the total number of the first 

grantees of the START program (2004), the third round of competition was entered by 8.8%86. 

The second stage, which requires finding non-government financing for the continuation of the 

work of a small firm, has been entered by 27.7% of start-ups, a fully satisfactory statistic 

considering the difficulty of finding additional sources of financing for small science-intensive 

firms. This shows that there are projectsinteresting for private investors. Indeed, the Program 

                                                 
86 Fund for Assistance to small innovative enterprises. Annual report for 2008, p.26. 
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raised interest among corporations, and some of them started co-financing it. Presently, some 

projects rose interest of companies such as Intel, LOMO, and AFC “Systema”.  

As of September 2010, 48 companies passed all three years of the START Program. The 

companies that successfully completed START, may then receive support from the RVC Seed 

Fund (on a competitive basis). 

Another Fund for Assistance Programs, called UMNIK (“Participant of the Youth 

Science-Innovation Competition”), focuses on support of the innovation projects (pre-seed stage) 

that are developed by young scientists, graduate students, or undergraduate students. The 

Program started in 2007 and may be seen as the supplier of new projects for the START 

Program. 

The Fund finances the R&D part of these projects. There are age restrictions for 

applicants: they have to be between ages of 18 to 28. The selection of the projects is usually 

conducted among those young innovators who participate with their projects at certain types of 

events (conferences, competitions, seminars, scientific schools) in particular scientific areas. 

These cannot be just any conferences or seminars – the list of these events should be approved 

(“certified”) by the Fund. The selection of projects is conducted in almost the same areas as 

those of the START Program: 

• Biotechnologies 

• Information technologies 

• Medicine and pharmacology 

• Chemistry, chemical technologies, new materials 

• Electronics, machine building 

The Program consists of two stages. At the first stage, young innovators receive 200 

thousand RUR (about €5000) to continue R&D at one of the small companies. Simultaneously, 

UMNIK grantees pass through different trainings and an entrepreneurship practicum. In case 

they finish the first year successfully, the Fund signs an agreement with small companies at 

which grantees work, and provides an additional €5000. After the second year, the successful 

young entrepreneur should be ready to create his (her) own start-up company. 

During the years of implementation, more then 3,000 young researchers submitted their 

applications to the UMNIK Program. Presently, 45 projects received further support within the 

START Program. 

As the analysis shows, the government tries to build an “innovation lift” for start-up 

companies and to find a way to increase the supply of new innovative projects. The first step is 

the UMNIK Program in which young scholars with fresh ideas may take part. If successful, they 
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may apply to the START Program of the Fund for Assistance, and during three years turn their 

R&D into a successf, small company. Such a company may then further apply to the RVC Seed 

Fund. All these programs support certain areas of research and technological applications; 

nanotechnology is not among specially defined priorities. 

5.3. PRIVATE FUNDS 

In Russia, there are presently several private foundations active in the area of education 

and science (see table 4 below). However, R&D is currently supported only by the Dynasty 

Foundation, which gives grants for research mainly in theoretical physics, and in part – by the 

Regional Public Foundation for Support of Domestic Science and the Human Capital 

Foundation. 

Table 4. Private Russian Foundations Supporting Science and Education 

Name of Foundation Year of establishment and founder Areas of support 

Dynasty Foundation 2001, former general director of 
“Vympelkom” Dmitrii Zimin 

Young scientists (up to 35) and 
students working in theoretical 
physics and math 

Regional Public Foundation 
for Support of Domestic 
Science 
 

2000, presidium of the Russian 
Academy of Sciences, and the 
companies “Sibneft” and “Russian 
Aluminum” 

Yearly grants to researchers in 
the Russian Academy of 
Sciences 

Vladimir Potanin 
Foundation 

1999; V. Potanin,  
President of “INTERROS” holding 
company 

Support of students and young 
teachers doing research 

Alferov Foundation 2001, Academician Zhores Alferov, 
Nobel laureate 

Support of higher education in 
the natural sciences and one 
prize per year to a young 
scientist (up 33) in St. 
Petersburg and the 
surrounding area. In 2010, the 
Foundation announced a 
competition for 1 prize in 
nanoelectronics87. 

The Human Capital 
Foundation 

2003, Andrei Vavilov, chairman of 
the legislative assembly of the 
Penza area in the Federation 
Council of the Russian Federation 

Grants to scientists working in 
the areas of economics, 
physics, and informational and 
computer technologies 

 

The Dynasty Foundation is a private fund established by Dmitry Zimin and the Zimin 

family to support talented individuals, their ideas, and projects in natural and social sciences. 

Dmitry Zimin’s Dynasty Foundation became the first private Russian foundation to be publicly 

                                                 
87 http://www.alferov-fond.ru/index.shtml  
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managed. It is financed through the founder’s personal assets. In 2008, the Foundation’s budget 

reached €5.4 million. 

The core Dynasty Fund programs include: 

• Science and Education: Supporting talented young scientists and students in physics 

and mathematics; the organization of scientific conferences, and schools in the area of 

fundamental physics. 

• Popular Science: Developing and supporting the best projects that popularize science 

through the Internet, publication of books, popular science festivals, public lectures, 

meetings, and discussions. 

In natural sciences, the Dynasty Foundation conducts annually open grant competitions 

for young theoretical physicists and mathematicians. The Foundation provides the following 

awards on a competitive basis: 

• scholarships to physics students in upper years of college (4,000 rubles a month); 

• grants to graduate students and young scientists that only hold an undergraduate 

degree (8,000 rubles a month); 

• grants to young scientists with a PhD under 35 years of age (15,000 rubles a month); 

• grants to scientists with an Advanced Degree (Habilitation) under 40 years of age, the 

so-called post-doc positions (20,000 rubles a month). 

The scale of the foundation’s support is not very large: there were 12 Advanced Degree 

holders’ positions in 2008 (10 in 2007). The programs are a sort of successor: half of the grant-

winning PhD-holders previously received scholarships and grants from the Foundation as 

undergraduate and graduate students. 

The structure of the Foundation expenditures is presented in table 5; the dynamics of its 

budget – in Fig.19. 

Table 5. The Structure of the Dynasty Foundation Expenses, by type of activities  
(for 2008 budget year) 

Budget line Share in total expenditures, % 

Science and Education 56% 

Popular Science 16% 

Payments to Applications 13% 

Special Projects 2% 

Education in the Area of Social Sciences 4% 

Administrative Expenses 9% 

Total 100% 
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Fig.19. Total Budget Dynamics of the Dynasty Foundation 

 

Regional Public Foundation for Support of Domestic Science. The Foundation was 

founded in October 2000 by the Presidium of the Russian Academy of Sciences jointly with 

three Russian businessmen: Roman A. Abramovich, Oleg V. Deripaska, and Alexander L. 

Mamut. 

The goals of the Foundation are:  

• To provide financial support to outstanding Russian scientists and talented young 

researchers 

• To enhance the prestige of science in society  

• To stop brain-drain  

• To establish fruitful collaboration between the scientific community and leading 

Russian industrial companies  

• To revive noble traditions of the Russian Science Patronage  

The Foundation achieves its goals through the grant support of researchers in the RAS 

institutes. The grants are awarded within five Competitive Programs. The main Program is 

entitled «Outstanding Scientists and Talented Young Researchers of the RAS». Four additional 

programs are: «The Best Post-Graduates of the RAS», «The Best Economists of the RAS», «The 

Best Managers of the RAS» (currently closed), and “Nuclear Physicist”. The "Nuclear physicist" 

is a new charitable program of the Foundation. Grants are given for preparation of new 

textbooks. 

The holders of the main program grants are 1725 young researchers working in seven 

scientific areas represented in RAS: Mathematics and Mechanics, Physics and Astronomy, 
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Biology and Medicine, Chemistry and Material Sciences, Earth Sciences, Engineering and 

Technology, Social Sciences and Arts. The level of competition is rather high – about 5-6 

applications per grant. 

Over the years of operation, about 2800 young scientists received support, as well as 55 

leaders of scientific schools, who are corresponding members and full members of the RAS. The 

total monetary donation from the founders was over $17 M.  

Going outside the pure charity, the governing body of the Foundation expands 

collaboration with big Russian industrial companies through involvement of academicians in 

science-technology expertise, which is necessary in decision-making regarding the further 

development of new technologies.  

The Vladimir Potanin Foundation was established for implementating socially 

significant long-term projects in the sphere of domestic education and culture. It is a private 

Foundation with its budget financed Vladimir Potanin’s personal assets. 

The Foundation primarily focuses on the implementation of long-term scholarship and 

grant programs. They are targeted towards talented young students of the country’s major state 

educational institutions, as well as for talented teachers.  

The Foundation annually awards over 400 grants and 2,300 scholarships.  

The Foundation operates in line with the following principles: 

• making the rules transparent and providing all participants of the Foundation’s projects 

and programs with equal conditions by means of competitive mechanisms; 

• holding leadership in the industry means not to be afraid of experiments and using new 

technologies, while being creative in applying Russian and foreign charitable experience;  

• cooperating with professional partners. 

Federal Scholarship Program 

The aim of the program is to support gifted young people, which will become the 

country's intellectual and business elite in the future.  

More than 100,000 A-level students took part in selection contests during the eight years 

of the program’s existence, with a total number of winners exceeding 10,000 students. The 

scholarship, amounting to 3,000 Rubles, is granted on a monthly basis during the year. 

Grants for Teachers from Leading Russian Universities 

The aim of the program, which was established in 2001, is to support promising young 

teachers who successfully combine teaching and scientific activities. The program is conducted 

in all universities participating in the Federal Scholarship program for teachers working in 

various academic fields. 



Financial Infrastructure 

 98

PART V 

The participants of the selection contest are teachers no older than 35, which hold a 

university degree, and have a length of service in the institute of no less than three years. The 

selection of winners is based not only on their academic achievements, but also on the survey of 

students whom they teach. 133 teachers from different Russian universities receive an annual 

grant of 36,000 Rubles each. 

The Human Capital Foundation is an international, non-profit, independent charity with 

headquarter located in London and regulated by the Charity Commission of England and Wales. 

It was established on April 3, 2003 by Dr. Andrey P. Vavilov with the purpose of restoring the 

best traditions of pre-revolutionary Russian patronage of art and science.  

The key mission of the Human Capital Foundation is to contribute to Russia’s 

modernization by creating favorable conditions for the development of science and supporting 

high-technological businesses. The Foundation promotes dissemination and utilization of 

scientific knowledge of high priority and value for modern Russia.  

The Foundation conducts competitions for receiving financial support for basic and 

applied research in the following fields:  

I. Economics 

II. Physics (Energy) 

III. Informational and computer technologies 

In the field of Physics, the priority is given to the following topics:  

• Energy sources and methods of energy transformation; 

• Applied thermo physics; 

• Applied electro physics; 

• Applications of nuclear energy. 

The Foundation also supports projects devoted to:  

• Mathematical modeling; 

• Numerical simulations and computational mathematics; 

• Study of algorithms and investigations of applications. 

Within the programs in physics, the foundation provides grants within the limit of $12 

000 both to individual researchers and to small teams (2-4 researchers).  

Within the programs in informational and computer technologies, the foundation gives 

grants within the limit of $12 000 both to individual researchers and to small teams (2-4 persons) 

to develop the following subjects: 

• Methods, algorithms, software and hardware in signal/image processing (theoretical 

research and applications); 

• Bio- and geo-informatics; 
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• Artificial Intelligent methods for signal/image analysis. 

As a separate nomination in this field of research, the Human Capital Foundation 

considers applications from young scientists (no older than 35 years).  

About 18-25 research grants are awarded annually. 

The Human Capital Foundation also conducts three institutional Programs: 

1. Support of independent centers of economic analysis engaged in perspective scientific 

research and education. 

2. Facilitation of cultural exchanges between Russia and educational establishments in 

England, the USA, and elsewhere. The Foundation awards grants to Russian students getting an 

education in leading universities around the world. 

3. Financing of the position of the Professor in the New Economic School. 

The New Economic School (NES) is specialized in training high-qualified economists in 

accordance with modern world standards of economic education. The NES provides serious 

fundamental academic training and development of practical skills for conducting analytical 

work. Teaching in the NES is conducted in Russian and English by the School-staff professors 

and by invited Russian and foreign professors in economics.  

Even though the described private foundations organizations have obvious differences, 

they possess a number of similar characteristics. First of all, they chiefly support individuals, but 

not organizations. They are not interested in how the institutions of the applicants are organized, 

managed, or how effective they are. In other words, their grants are a one-time assistance and 

have almost no institutional consequences. Also, a number of these organizations pursue 

commercial and professional goals as well as scientific ones. For example, they are interested in 

the preparation and selection of personnel for their companies or areas of business activity. 

Nanotechnology is not a focus of the Foundations’ activity. Lastly, it should be noticed that all of 

them give only modest – in the range of one or two million dollars a year. Thus, their impact 

continues to be modest. 

Summarizing the data of different types of financial institutions, it may be concluded that 

very few foundations (government, semi-public or private) pay special attention to the support of 

nanotechnology. Nanotechnology research is definitely supported through various organizations 

presented here but it is not stated as a special priority. Thus, expenditures on nanotechnology are 

part of spending on other industry-specific (medicine, for example) or problem-specific (energy 

efficiency) areas. Overall, all government, regional, and even public-private partnerships are now 

oriented towards supporting the five areas of technological breakthrough defined in 2009 by the 

President of the RF. 
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5.4. VENTURE FUNDS 

Venture capital plays a critical role in the development of SISn and nanotechnologies 

since the technologies are still at an early stage of their life cycle, and the nanomarket is still 

emerging, hence, the risks are extremely high. The risks are aggravated by a number of specific 

factors that do not manifest themselves – and cannot be manifested – in other sectoral innovation 

systems as they are predetermined by the emerging stage of nanotechnology development. For 

example, there are currently neither national nor international standards of nano-enabled 

products. It is not yet clear what course standardization will take. Consequently, specific risks 

impact venture capitalists’ decisions. Furthermore, it is difficult to foresee the possible negative 

consequences of the use of nano-enabled products at an early stage of the life cycle, which also 

poses specific risks to investors. The risks are augmented by the developing attitude of users to 

nanotechnologies, i.e. the nanofield abounds in landmines with various range of actions. Seeing 

that the risks are extremely high, one would hardly expect activity from other investors. 

Therefore, the dynamics of nanomarket development is largely predetermined by the position of 

venture capitalists. 

5.4.1. Global Trends 
Regardless of the high risks, there is a growing interest in venture capital financing of 

nanotechnologies worldwide as they tempt with high profit and open opportunities for engaging 

radically new positions in the economic and geopolitical scene. According to Lux Research, an 

independent research and consulting company, in 2002-2008, the total amount of global venture 

investment in nanotechnologies 

increased by a factor of 3.6 

(see Fig.20).  

According to Lux 

Research, the heyday for 

nanotech VC was likely in 

2008, when overall investment 

reached approximately $1.4 

billion88. In 2009, the sector 

only raised $792 million, a 42 

percent decline from the 

previous year, and 53 percent 

                                                 
88  http://www.lexology.com/library/detail.aspx 
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of VCs predict that their investments will decrease or remain flat in the near term89. Thus, 

current economic pressures will probably continue to impact VC funding of nanotechnology. 

While overall VC backing of nano-initiatives has diminished, it has not disappeared. In 

fact, in 2009, investment in nano-driven health care and life sciences increased at the same rate 

that overall nanotech venture capital dropped (i.e., 42 percent). Health care and life sciences 

attracted $404 million in VC financing in 2009, and those areas are likely to lead VC 

investments in nanotechnology for the near future, while that same year, transactions in the 

manufacturing/materials and energy/environment sectors deteriorated by 78 percent and 69 

percent, respectively90. 

The U.S. is the most advanced country regarding venture investment in nanotechnologies; 

according to Lux Research, the U.S. accounts for ca. 90% of venture investments in 

nanotechnologies. It should be noted that the U.S. covers about half of all venture investments 

worldwide, and, according to Lux Research estimations, priority of nanotechnologies for U.S. 

venture capitalists is much higher than in other countries. No doubt that the U.S. is leading, 

however, we believe, that the 90% is an overestimation. We think that the statistics of venture 

investment in nanotechnologies have not been well established yet in many countries, and Lux 

Research can only operate with the data available to them. From our point of view, there are two 

factors that promote the U.S. leadership: a mature model of venture business where the key 

venture investors are the pension and insurance funds with longer-term investment horizon (in 

the EU and Asia, banks are dominating), as well as a developed entrepreneurial culture – 

Americans are more prone to risk and spreading risks when these risks are high. Therefore, it 

should be particularly noted that the current model of venture business already influences the 

developing SISn trajectory through the venture investment flow, which, in turn, influences the 

nanomarket dynamics, while the nanomarket dynamics influences, in turn, the demand of 

companies for R&D, technology transfer, and commercialization. Such complex interrelations 

develop in the complex adaptive systems, where SISn belong, from the very stage of inception of 

an innovation system. This complex intertangling results in the formation of the SISn trajectory, 

and venture capital renders an important effect on the SISn. 

5.4.2. Russian Venture Market: Trends and State Policy Mechanisms  

Before we begin analyzing venture investment in nanotechnologies, we deem it necessary 

to outline the trends that are developing in the Russian market and the key actors, i.e. draw a line 

                                                 
89 http://www.lexology.com/library/detail.aspx 
90  http://www.lexology.com/library/detail.aspx 
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around the emerging model of venture business as the model that already governs and will 

govern the venture investment in nanotechnologies. 

Formation of the national venture market and venture business began in Russia in the 

early 1990s, with its special institutions, business ethics, and legal framework to regulate the 

relations between actors, i.e. venture business emerged in Russia much later than in the 

technologically advanced countries of the world.   

According to the Russian Private Equity and Venture Capital Association (RVCA),  in 

2005, the total capitalization of the venture funds and direct investment funds operating in Russia 

amounted to $3.1 billions, and during 10 years of their history, the venture investors invested 

more than $2.4 billions in 353 Russian companies. At that time, funds with capitalization ranging 

from $4 million to $400 million were operating in the market. The management companies were 

registered both in Russia and outside the country. However, this investment made up only ca. 

0.001% of the GDP, i.e. considerably less than in developing countries and countries of Central 

Europe. Venture business and the venture investment model were “replanted” into Russian from 

the technologically advanced countries, and venture business began developing for the profits of 

international organizations and governments of technologically advanced countries. It should be 

noted that venture business made a start in Russia at a time of high risks for any investments in 

the economy. The key actors in the market were the EBRD funds and the funds established for 

the profits of the governments of technologically advanced countries, i.e. foreign capital91. 

In 2002-2003, the changes in world markets and in the Russian economy radically 

changed Russian venture capital market and motivation of various actors; more favorable 

conditions for development of this segment of the financial market developed in Russia. 

That period marked the start of a new round (second stage) in development of venture 

business in Russia, and the conditions of development differed qualitatively from the 1990s. 

First, the country was in a stage of economic growth, the economy developed in conditions of 

political and macroeconomic stability and growth of demand for investment and consumer goods 

in the national market. Second, the emerging stagnation of the world economy and world 

financial market predetermined the reduction of the outflow of the national capital abroad, while 

the simultaneous growth of world prices for energy resulted in emergence of deposited capital in 

all Russian investors. The raw material markets were found to be already divided. Russian 

corporations began scanning the strategies for entry to the new markets and began including a 

venture investment model in the scope of their interests. 

                                                 
91 Dr. Nadezhda Gaponeko Venture Business in the Rusian NIS, Science and social studies of scince №2, Kiev, 

2006 
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Economic growth in the country, improvement of the investment rating of Russia, and 

higher yield in the Russian venture market compared to the markets of developing countries and 

markets of EU countries predetermined a rise in activity of foreign venture capitalists in the 

Russian market. Thus, foreign capital continued to be the key actor in the Russian venture 

market at the second stage, however, it was already represented not only by international and 

government organizations, but also by the corporate sector. Simultaneously, the size of 

investment of Russian origin was growing, though its share remained small and by 2005 made-

up only 25% of the total direct and venture investment92. Regardless of relatively favorable 

conditions, venture business departed from the early stages of investment and high-tech sectors 

as the risks in these niches of the venture market are traditionally high, and the state did not 

create preferences for those who invested in the technological business and early stages. 

5.4.3. Regional Venture Funds 

In 2005, the Ministry of Economic Development initiated the establishment of the 

regional venture public-private funds and defined the procedure of their establishment, legal 

grounds for the operation, as well as the procedure of withdrawal from the funds – in this way, 

the state declared its intention to take an active position in the venture market and thus 

manifested a transition to a new stage of development of the market where three key actors 

began setting the tone in the market: foreign capital, Russian corporations, and the state. The 

minimum authorized capital of the funds was set at 200 million RUR. (ca. $7 million), with the 

provision that 50 million RUR. (ca. $2 million) would be allocated from the federal budget and 

the same amount was to be allocated from the regional budget where the venture funds were 

established. To receive such support from the state, the venture capitalists had to invest no less 

than 100 million RUR. The funds were to be created for a period of seven years, and the plan 

was to give preference to knowledge based regions. This step was primarily focused on 

increasing the supply of national venture capital in the Russian market93. 

The RF MED regional venture fund program, as launched in 2005, could have revived 

the investment activity in the regions by accumulating the means of the federal and regional 

budgets as well as the means of the corporate sector, it could have promoted the formation of 

venture culture in the regions and "nurturing" professional managers - however, it was not 

particularly focused on high-tech companies, though the results of the program implementation 

show that it promoted revectoring of the venture investment in Russia towards high technologies 

as high-tech regions were preferred in the tenders.  
                                                 

92 Nadezhda Gaponeko Venture Business in the Rusian NIS, Science and social studies of scince №2, Kiev, 2006 
93 Nadezhda Gaponeko Venture Business in the Rusian NIS, Science and social studies of scince №2, Kiev, 2006 
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At the present time (October 2010) there are 20 Regional venture funds in Russia that 

invest money into small high-tech enterprises, and two more should be established by the end of 

2010, with more focus on specific areas of support – the Fund for Infrastructure Investments and 

Fund for Bio-Pharmaceutical Cluster. The total amount of financing available to date in these 

funds is 8,624 billion RUR (about € 0,215 billion). These Funds attracted 4.3 billion RUR of 

private investments (€ 0.1. billion). In sum, they selected 48 small companies for investments 

(data for October 2010) - quite a modest result for a country as large as Russia. One has to note, 

that 6 funds invested in nanocompanies. 

Since January 2010, all projects that seek support from the regional funds have to be sent 

for expert evaluation to the Russian Venture Company94. This helps the regional fund aquire the 

necessary experience and better access to qualitative expert evaluation. The regional funds are 

listed in table 6. 

Table 6. Regional Venture Funds  

 Title of the Fund Fund’s budget, 
million RUR 

Year of 
establishment 

1 Fund of Voronezh Region 280 2009 

4 Fund of Volgograd Region 280 2009 

3 Fund of Kaluga Region 280 2010 

4 Fund of Krasnodar Region 800 2009 

5 Fund of Krasnoyarsk Region 120 2006 

6 Fund of Moscow Region 284 2007 

7 Fund of Nizhny Novgorod Region 280 2007 

8 Fund of Novosibirsk Region 400 2009 

9 Fund of Perm Region 200 2006 

10 Fund of Bashkortostan Republic 400 2009 

11 Fund of Mordovia Republic 280 2007 

12 Fund of Republic of Tatarstan 800 2006 

13 Fund of Republic of Tatarstan (of high technologies) 300 2007 

14 Fund of Samara Region 280 2009 

15 Fund of Saint-Petersburg 600 2007 

16 Fund of Saratov Region 280 2007 

17 Fund of Sverdlovsk Region 280 2007 

28 Fund of Tomsk Region 120 2006 

19 Fund of Chelyabinsk Region 480 2009 

20 Fund of Chuvashia Republic 280 2009 

Source: http: // www.rusventure.ru/ru/investments/regional_funds  
                                                 

94  http://www.rusventure.ru/ru/investments/regional_funds/ 
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These funds support projects in a variety of technical fields, the major of which are 

environment safety, new materials, and energy saving (Fig 21). 

As it may be seen from the graph, so far, nanotechnology is not a top-level priority. More 

likely, nanotechnology is part of different technologies that fall into “branch” categories (like 

energy efficiency or ICT) because nanotechnologies are not an industry but a tool, a type of 

technology that may be applied in various products and in various industries. 
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Fig.21. Areas of Support Provided by Regional Funds (summary data) 
Source: Russian Venture Company 

 
The Republic of Tatarstan sets the most profound example of Regional Venture Funds 

development. One of the first regional venture funds - "Investment and Venture Capital Fund of 

the Republic of Tatarstan” (SNPO IVCF RT) was established in Kazan on November 17, 2004. 

Later on, it became a founder of two other funds. 

The directions of the SNPO IVCF RT activities fall into two major categories. First, the 

Fund supports small innovation companies by covering part of the bank loan interest, support of 

leasing, and micro-crediting. The major criteria for companies to receive access to these types of 

services and support are: the scientific-and-technical novelty of a project; possibility of its 

commercialization; potential market demand; ability to co-share 20 % of total project’s budget  

(during 3 years); the quality of human resources that will be involved in project implementation. 

It is also required that the project be implemented in the territory of Republic of Tatarstan.  

The second direction of the Fund’s activity is awarding grants for the implementation of 

high-risk R&D projects. The criterias for selecting applications are the following: possibility of 
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commercialization; clarity of intellectual property rights; potential to attract new investments 

after the completion of the R&D project; qualification of staffs that will be implementing the 

project; level of development of cooperation linkages with other entities in the innovation 

sphere. The duration of supported R&D projects may not exceed 18 months. 

The interest in the Fund’s capital is rather high and growing (in 2005 there were 490 

applications, in 2006 - 621 applications, in 2007 - 694 applications), however, the quality of 

submitted proposals, according to the Fund’s experts, is not very high.  

In fact, the Fund implements the same concept of "fund of fund ", as the Russian Venture 

Company does. In 2006, it established the “Fund for the promotion of development of venture 

capital investments into SME in the Scientific and Technical Sphere of the Republic of 

Tatarstan” (FPD VI SME STS RT). The volume of fund investments was 800 million rubles 

(200 million rubles from the republican budget, 200 million rubles from the federal budget, and 

400 million rubles through private investments). 

The SNPO IVCF RT also became a founder of the second venture fund - “ Regional 

Venture Capital Fund of Investments into SME in the Scientific and Technical Sphere of the 

Republic of Tatarstan ” (RVFI SME STS RT). The fund was established with a budget equal to 

300 million rubles (75 million rubles from the republican budget, 75 million rubles from the 

federal budget, and 150 million rubles - private investments). 

The SNPO IVCF RT develops various types of cooperation with other State funds, 

including Fund for assistance to small innovation enterprises and the Russian Fund for Basic 

Research. Together with RFBR, the Venture Fund co-finances projects interesting for the 

Republic of Tatarstan.  

The strategy of the IVCF RT is to further diversify its portfolio and attract new investors. 

The goal is to get the “ effect of the Silicone Valley ”, where within a limited territory, under 

favorable social-economic conditions, a critical mass of venture capital concentrated, innovation 

ideas and managerial resources, all of which created the preconditions for rapid innovation 

development. 

To achieve these long-term goals, the SNPO IVCF RT also develops contacts with 

European venture funds. On February 2, 2010 the Fund became a member of the European 

Venture Capital Association (EVCA.)95 The annual EVCA membership fee is 2.5 thousand 

euros. 14 Russian companies are full members of the EVCA. The Tatarstan Venture Investment 

Fund is the first regional fund, which entered the EVCA alongside companies from Moscow and 

St. Petersburg.  

                                                 
95  http://www.aidrt.ru/NewsView.aspx?ItemId=867 
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As far as areas of support are concerned, the Tatarstan Venture Investment Fund follows 

the new Presidential priorities, namely, energy efficiency, nuclear technologies, space 

technologies including telecommunications, medical equipment, and strategic information 

technologies including supercomputers.  

5.4.4. Venture Capital Shift Towards the High-Tech Sectors of the Economy 

By 2005, the lack of venture business focusing on the high-tech sectors came to forefront. 

According to RVCA, in 2005 only ca. 5% of venture investments went to the technology 

business. For instance, in Finland the share of hi-tech business is 80%, which is the highest level 

of all OECD countries, while in Australia it is at a ca. 25%, which is the lowest level among the 

OECD countries. The gap between OECD countries is huge, however, if compared to Russia, the 

venture investment in high-tech business looks microscopically small in comparison with those 

OECD countries that rank the lowest96.  

In Russia, the problem was aggravated by the weak position of hi-tech sectors in the 

structure of the economy and structure of Russian exports, and through a growing flow of 

foreign technologies to the Russian market. There are very few Russian companies on the market 

that would be interested in bringing their own hi-tech innovations to the market, monitoring S&T 

breakthroughs, use of the state sector R&D results for transition to a new generation of products 

and technologies. These are the interests of the corporate sector that can be implemented through 

the venture funds.  

In order to change the balance in the Russian venture market, in 2006 the RF MED 

initiated the establishment of the Russian Venture Company (RVC) with an authorized capital of 

30 billion RUR (ca. 0.9 billion euro). The RVC was set up as an open joint-stock company, 

where 100% of the shares belong to the state.  

According to the initial plan, the RVC should have invested in 8-15 venture funds; the limit 

of investment in one fund was set in an interval of 600 million RUR to 1.5 billion RUR. The state 

share in a venture fund should not exceed 49%, the remaining 51% should come from private 

investors, i.e. the venture capitalists should own the controlling stake. Each fund should be 

managed by the management company chosen on a tender basis; remuneration of the management 

company should be 2% of the authorized capital, and it can annually receive “a success bonus” not 

exceeding 20% of the yearly profit. Owners of the investment shares have a right to redeem the 

investment shares belonging to the RVC at a share price multiplied by a scale-up factor established 

by the RVC Board of Directors as a fixed percent of the annual interest rate. Thus, in this 

                                                 
96 Nadezhda Gaponeko Venture Business in the Rusian NIS, Science and social studies of scince №2, Kiev, 2006 
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arrangement the income of the state is limited, i.e. the state shares risks with private investors 

(losses will be halved), but practically does not qualify for profit. The funds’ term of validity is 

limited to 10 years. The MED of the RF made use of the Israel expeience where application of 

such arrangement provided fast completion of the funds, and an interest was shown not only by the 

national but also foreign venture capitalists. Priority orientations of RVK’s investment are defined 

by the critical technologies list approved by the President of the Russian Federation: national 

security and countermeasures to terrorism; life systems (biotechnologies, medicine, medical 

equipment); nanosystems and nanomaterials; ICT; natural resources conservation; transport, air 

transport and space systems; energy and energy efficiency. Thus, all high-tech and fast developing 

S&T areas, including nanotechnologies, were included among the priorities. Foreign companies 

are admitted to the fund management, which, we believe, is very important not only because 

Russia still lacks professional management companies, but also because the venture companies in 

high-tech sectors of the economy need to build channels of entry to the world market. The RF 

MED initially planned that ca. 100-200 high-tech companies would be funded in such a way at a 

start-up stage. Investment in one company was evaluated at a rate of 150 million RUR, i.e. ca. $5.7 

million; this amount was near the average deal in the Russian venture market, which was $6.8 

million at the time. An average investment in one start-up nanocompany in the world market in 

2005 was $10.2 million, i.e. the amounts are fairly similar, and if comparisons are made at a 

purchasing power parity, the size of venture investment in a start-up company in Russian and 

world markets would practically be identical. 
Until October 2010, 10 venture funds were created with the participation of RVC, with a 

total budget of 22 billion RUR (€0.5 billon). The share of RVC in these venture funds is 12 

billion RUR (€0.3 billion).  

There are 31 companies in the portfolio of the 10 venture funds, which, for the 2-3 years 

of operation, is not a particularly impressive result. One has to note, that there was not a single 

nanocompany among these 31 companies. Overall, the activity of the Funds is developing 

slowly. This is due to a number of reasons including restrictions in legal conditions in which the 

Funds have to operate. Other reasons are: lack of experienced managers who may chair the new 

companies; lack of private investments; lack of supply of innovations ready for support through 

the venture funds. 

In order to partially compensate the abovementioned failures, RVC made a strategic 

decision to establish the Seed Fund. It was created in late November 2009, in the form of a 

limited liability company with capitalization of 2 billion RUR (€50 million). The requirements of 

the Seed Fund to the companies that may apply for support are: the company should have a 

turnover of about 10 million RUR annually (€0.24 million), and there should be private investors 
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ready to co-finance the project. In this case, the company may receive up to 25 million RUR 

(€0.6 million) from the Seed Fund. By October 2010, two companies were selected by RVC to 

receive support from the Seed Fund. Both of them are in the medical industry97. 

Thus, the RVC was developing activity, but not as fast as it was expected. Regardless of 

the fact that nanotechnologies were included in the priorities, as of October 2010 the funds 

established by the RVC did not invest in the nanocompanies, though, as we identified through 

interviews given to the fund managers, some funds had nanoprojects to be reviewed, i.e. they 

planned to invest in “nano.” In addition to the above-listed factors, the RVC’s activity and 

development of the venture market as a whole was affected by the global financial crisis. One 

may observe, that in 2008 the Russian venture market entered a new phase of development 

which is characterized, on the one hand, by growth of financial instability and economic 

recession, and, on the other hand, by the strengthening role of the state – while in 2005-2008 the 

state acted as one of the venture market actors together with the foreign venture capitalists and 

Russian corporate capital; at a time of financial instability, the state can turn into the key actor. 

The global financial crisis brought new challenges to the agenda but also opened new 

opportunities. The asset value of the start-up companies went down by 30-50%, while venture 

capital remains the only opportunity for the start-ups to attract financial resources. However, 

risks grow simultaneously, and, while at the second and third stages of the venture market 

development in Russia all institutional investors possessed deposited capital, the new stage is 

marked by a liquidity crisis. Russia went the western way. It started creating funds on the 

principle of capital commitment and capital call – when the stockholders agree to participate in a 

fund, but without transfering actual money until specially requested to do so. This system, on the 

one hand improves the fund’s profitability, but, on the other hand, in the conditions of a financial 

crisis it may result in the incomplete formation of a fund due to liquidity problems.  

5.4.5. Venture Investment in Nanotechnologies 

In 2010, the NANORUCER project revealed about 200 venture funds (Russian and 

foreign) that worked in the Russian market. Analysis of the fund activities and interviews with 

the managers enabled revealing 14 funds that invested in nanocompanies. Thus, in 2010, the 

share of funds that worked in nanotechnologies was ca. 7% of the total number of venture funds.  

Regionally, about half of the funds that worked in nanotechnologies were registered in 

Moscow, four funds in the VFO, the others in the UFO, SFO and NWFO (see Fig.22)98.  

                                                 
97 http://www.rusventure.ru/ru/investments/fpi/portfolio.php  Information for October 23, 2010 
98 Dr. Nadezhda Gaponenko et al. Database of Fenture Funds in NN, Moscow, October, 2010 
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Fig. 22. Venture Funds Break Down by Regions of the RF (by Federal okrugs), in % 

Source: NANORUCER Project 

 
Venture funds distribution across the subjects of the Federation is presented in Map. 2. 

A great part of funds and management companies are located in Moscow. 

Only one fund among those who invested in nanotechnologies was founded by foreign 

venture capitalists, the other funds are those of Russian investors. Six Russian funds that invest 

in nanotechnologies are funds involving state participation that were founded during the 

implementation of the RF MED program for the creation of regional venture funds, and 7 funds 

are corporate venture funds. 

 

 

Map 2. Venture Funds Distribution Across the Subjects of Federation 

Source: NANORUCER Project 



Financial Infrastructure 

 111

PART V 

0

1

2

3

4

5

6

2004 2005 2006 2007 2008

  
Fig. 23. Venture Funds Break Down by Founding Year 

Source: NANORUCER Project 

 

Distribution of the funds by year of origin is shown in Fig.23. They were mostly set up in 

2006-2007, when implementation of the RF MED program for the creation of public-private 

funds began. 

Analysis of the funds’ activity showed that in total, they invested in 35 Russian 

nanocompanies, and a large part of the companies (29 companies) received the investment at the 

seed stage. The seed stage of investment is not “business” yet; it is the preparation for launching 

the business; therefore, the venture capitalists actually only invested in 6 companies that were 

starting their business. 

Our interviews with the managers of the management companies revealed two key 

problems that affect the activity of the venture capitalists in the Russian nanomarket. The 

principal problem is lack of managers that could "lead" the nanocompanies. As we already noted, 

this problem is also acute in the other niches of the venture market; however, it is especially 

acute in the nanomarket as it is an emerging business with its own particularities and risks. 

Another problem is a lack of projects interesting to venture capitalists that are ready for buisness 

deployment. 

Assessing the shortage of venture capital in the field of nanotechnologies, the  

RUSNANO Corporation took the decision of establishing specialized venture funds that would 

work in that field. In 2009, the Corporation developed and approved the procedure and concept 

of participation in the venture funds. In October 2010, the Supervisory Board of the Corporation 

passed a decision on establishing 7 venture funds with a total budget of 47.3 billion RUR (ca. 1.2 

billion euro), of which the Corporation will invest 22.3 billion RUR (ca. 550 million euro)99. The 

Corporation plans to set up the seed funds, funds for small-budget projects, and sectoral and 

                                                 
99  RUSNANO, 2010 
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international funds. The RUSNANO Corporation is becoming an active player in the venture 

market. 

We will provide a number of examples to show the niches where the RUSNANO venture 

funds plan to work, as well as who are their partners, and how they plan to organize business.  

One of the RUSNANO projects is establishing the DFJ-VTB Aurora funds family by the 

Corporation and VTB-Capital Group with the participation of international venture market leader 

Draper Fisher Jurvetson (DFJ). The project initiators were the DFJ and VTB-Capital Group. The 

total project budget is 3.3 billion RUR (ca. 80 million euro), investment of the Corporation will 

make up 1.65 billion RUR (ca. 40 million euro)100. The funds should focus on the promising 

nanotechnology developments in Russia and abroad, and they should also attract money from 

international and Russian co-investors in the projects. The VTB-Capital tasks include initiation, 

primary assessment and coordination of the investment projects in Russia, as well as strategic 

management of the projects. The tasks of DFJ-VTB Aurora international fund are bringing in 

foreign investment and foreign projects as well as adaptation of the Russian technologies in the 

foreign markets.  

Another project of the Corporation is the Venture Investment Mutual Fund “Skolkovo-

Nanotech”. The project’s objectives are (1) reducing the considerable gap between a business 

idea and its implementation in an investment project; (2) involving the students and teachers of 

the SKOLKOVO Moscow School of Management in business planning and pre-investment 

preparation of the projects coming to the Fund; (3) integrating the educational and investment 

objectives of the Corporation. The project will be implemented by the Corporation, the 

SKOLKOVO Moscow School of Management, and the management company Troika Dialogue. 

The Fund capitalization will be 2000 million RUR (ca. 50 million euro), of which the 

RUSNANO investment will make up ca. 1000 million RUR. (ca. 25 million euro). A uniqueness 

of the project is that the agreement between the Corporation, the business school and the 

management company is made in such a way that the investment will be returned to the key 

investors at a minimum yield rate, and the difference between the actual yield and minimum 

yield rate will be directed to the development of the SKOLKOVO Moscow School of 

Management. 

In December 2009, the RUSNANO Supervisory Board approved the participation of the 

Corporation in the Russia-Kazakhstan Nanotechnology Venture Fund, the size of which will be 

$100 million. RUSNANO and Kazyna Capital Management (Republic of Kazakhstan) will be 

the major investors of the Fund and will contribute equal amounts of $25 million each. In 

                                                 
100 http://www.rusnano.com/Section.aspx/Show/25910 
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addition, the management company should raise $50 million. The Fund will invest in shares 

and/or acquire equity interests in the equity/authorized capital of Kazakh or Russian companies, 

and these companies should be registered and carry out their primary activity in the territory of 

the Republic of Kazakhstan and/or the Russian Federation; investment in one company cannot 

exceed 15% of the Fund capitalization, and investment in one sector (subsector) of the economy 

should not exceed 25% of the current capitalization of the Fund. If necessary, the Fund can 

finance the projects that involve some R&D stages during preparation for industrial production. 

The companies to be considered for inclusion in the Fund portfolio will be the companies 

planning and/or implementing projects primarily on the basis of the existing industrial 

enterprises, research institutes, divisions of the Russian Academy of Sciences and the National 

Academy of Sciences of the Republic Kazakhstan, technoparks, science cities, economic zones, 

and higher educational institutions. 

In December 2009, the RUSNANO Supervisory Board passed a decision on establishing 

“Sectoral Fund for Nanotechnology Implementation in the Metallurgical Industry“ which is set 

up as a fund of high risk (venture) investment, with limited turn-over of the investment shares. In 

August 2010, Sberezhenia I Investitsii (Savings and Investment) management company was 

approved for Fund management. The total size of the Fund will amount to no less than 3 billion 

RUR (ca. 75 million euro). RUSNANO acts as one of the anchor investors of the Fund. 

The RUSNANO Supervisory Board approved also the establishment of the first 

international nanotechnology investment fund with capital of $1 billion, where the Corporation 

share will make up ca. 50%. The establishment of the first international nanotechnology 

investment fund is aimed at expanding the Corporation’s investment capabilities for bringing in 

Russian and foreign institutional and strategic investors, for implementing the Corporation’s 

nanotechnology projects in the territory of Russia. RUSNANO plans, through creation of the 

fund, to assure transfer of high technologies to Russia, involve international expertise in 

nanotechnology projects, and generally stimulate development of the financial infrastructure of 

SISn. It is assumed that the Fund will be registered in the UK. Foreign jurisdiction in this case 

provides broader opportunities for attracting the means of international investors and provides 

access to foreign technologies, intellectual property, and international expertise. The timeline of 

the Fund formation: 4th quarter of 2009 – 2nd quarter of 2011. To assure the corporate and 

investment supervision of the creation of this fund and other international funds, the RUSNANO 

Supervisory Board also approved setting-up the daughter company Rusnano Capital.  

Thus, the Corporation is focused on the building of Russian and international venture 

funds. The international funds are considered not only a tool for raising capital, but also for 
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bringing in qualified managers and expertise. It should also be noted that the Skolkovo-

NANOTECH project is also aimed at "nurturing" Russian managers for management companies 

rather than the expansion of venture business. Thus, by involving international expertise and 

training Russian professionals, the Corporation attempts to level down the problem of lack of 

qualified personnel in the venture business at the initial stage, and to eliminate this problem at 

the long term.  

However, it should be noted that the key measures implemented by the Government of 

Russia and the Corporation are focused on increasing the supply of the venture capital in the 

Russian market. Yet, one of the key problems of the Russian venture market today is not only 

and not so much the supply of venture capital as a whole, but rather lack of demand for venture 

investment from the small technological businesses. World experience shows that emergence 

and development of the modern venture business in a number of countries, including the U.S. 

and the EU countries, became possible primarily due to the demand for high risk capital from the 

small and medium companies in the high-tech sectors of economy. In Russia, the technological 

small business sector is at the emerging stage, and the measures for support of small 

technological business by the state are insufficient. In this context, a key objective of the state is 

not only an increase in the supply of venture capital, but also support of the sturt-up companies 

in the high-tech sectors of the economy by providing access, particularly of the small 

technological businesses, to financial resources at a starting stage and the building of specialized 

technological business incubators. Among all fast developing high-tech sectors, nanotechnology 

is probably the most vulnerable as the market is only emerging, and the risks are higher than in 

the ICT and biotechnology sectors. 

Besides, the business ethics and corporate ethics developed in the 1990s practically reject 

the principles of transparency, trust, and partnership that are essential components of venture 

business. On the one hand, small businesses and scientists underestimate the venture capital, and, 

on the other hand, they are not prepared to accept the venture rules of the game. This slows down 

the development of venture business and venture market as well. 

CONCLUSIONS  

Summarizing, it should be noted that the number of venture funds investing in 

nanotechnologies is growing, though extremely slowly. The principal actor in the venture 

nanomarket today is the state. The funds with state participation set up by the RF MED and RVC 

do not hurry to invest in “nano”, though many of these funds declare nanotechnologies among 

their priorities. There are two key problems interfering with the growth of venture investment in 
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nanotechnologies: lack of professional managers and lack of projects ready for investment. In the 

recent two years, the RUSNANO Corporation is rapidly transforming into an active player in the 

field of venture investment in nanotechnologies. The Corporation addresses the lack of Russian 

professionals in the venture business by involving world market expertise. It cannot be ruled out 

that the Corporation can turn into an active player in the world venture nanomarket. 

Summarizing data for different types of financial institutions, it may be concluded that 

very few of foundations (government, semi-public or private) pay special attention to the support 

of nanotechnology. Nanotechnology research is definitely supported through various 

organizations described here but they are not stated as a special priority. Thus, expenditures on 

nanotechnology are part of spending on other industry-specific (medicine, for example) or 

problem-specific (energy efficiency) areas. Overall, all government, regional, and even public-

private partnerships now orient their activity towards the support of five areas of technological 

breakthrough defined in 2009 by the President of the RF. 
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The sectoral R&D system is in the phase of building its institutional set-up, networks, 

governance system and path of development which, we believe, is largely determined by the 

nature of nanotechnology as well as by historical contest, namely, the already formed R&D 

model in Russia. What differs the sectoral R&D of SISn from other sectors, and what differs the 

R&D system in Russia from that in other countries? 

Nanotechnology predetermines a number of specific features of the sectoral R&D system 

that makes it different from other sectors and is manifested in a similar way in all countries 

regardless of the peculiarities of their NIS and national R&D system. These specific features 

stem from the interdisciplinary nature of research and are determined by the new and expensive 

scientific infrastructure required for nanoscale research and the role that basic research and the 

public sector play in nanoscale research and nanotechnology development. At their turn, these 

specific features condition institutional changes in the sectoral R&D and influence the emerging 

networks and regulatory mechanisms in all countries of the world. Russia is no exception to the 

rule. 

As it has already been pointed out, the development of nanotechnologies is based on a 

number of scientific disciplines, with a special role played by physics, chemistry, biology, and 

material science. These are the disciplines where Russia has traditionally held sufficiently strong 

positions in the international scene; therefore Russia had a good foundation on which to build a 

new branch of science and technology.  

It should also be noted that Russian nanoscience has sufficiently deep roots. The Soviet 

Union was one of the first to start nanoscale research; few countries of the world can boast such 

long-standing traditions in this area of science and technology. 

The breadth of scientific disciplines nanotechnology development is based on and the 

increasing importance of multi- and interdisciplinary research present challenges to both, the 

institutional set up of the sectoral R&D system and the types of scientific research organization. 
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It is common knowledge that science is organized based on the disciplinary principle, and 

therefore multi- and interdisciplinary research requires the establishment of not merely research, 

but also interdisciplinary centers at universities and academic institutes. All countries of the 

world, including Russia, are following this path. Interdisciplinary research predetermines 

interdisciplinary networks. 

SIS in Nanotech makes the emerging new role of science in the knowledge economy 

sufficiently well visible. This new role can be discerned in the new, fast-developing science-

based technology fields, namely, in information, bio- and nanotechnologies. Since the boundary 

between knowledge generation and application is rather vague, scientists tackle the mission of 

both knowledge generation and its transfer and commercialization, as well as explanation of new 

possibilities of science to the population and the shaping of new needs in society. This leads to 

institutional changes in the R&D system, increasing numbers of spin-off companies, 

establishment of dedicated business incubators near universities and academic institutes, and also 

formulates requirements to amending legislation in the area of intellectual property rights and 

setting up financial mechanisms to support high-tech small businesses. Many countries of the 

world appreciate the importance of these specific features of nanotechnology. It cannot be said 

that they are not appreciated in Russia, but they are certainly underestimated. Lack of measures 

to support high-tech small businesses has been created at the State level; all measures 

implemented in this area do not take into consideration its specific features. 

Although this branch of science and technology is new, historical context influences the 

building progress of the sectoral R&D system. Russian nanoscience and the sectoral R&D 

system are emerging under the impact of the R&D model formed in soviet times. In Russia, the 

R&D sphere has traditionally been characterized by a strong academic sector and weak links 

between sectors of science, especially between the academic and university sector on the one 

hand, and the corporate-science sector on the other hand. In the regional context, soviet and later 

Russian science was notable for excessive concentration of research capacity in Moscow and St. 

Petersburg and relatively weakly developed science in the southern European part of Russia, the 

Far East and some Russian Federation subjects in the Siberian and Ural federal districts. 

Therefore, Russian nanoscience has inherited the imbalances typical of the soviet period. 

At present, most nanoscale research is conducted by public scientific organizations; i.e. 

the core of both basic and applied nanoscience in the world belongs to the public sector and not 

the corporate one in contrast to many other branches of science and technology where applied 

research and development is concentrated in the corporate sector. Russia is in the mainstream of 

global trends in this area of science and technology. 
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Thus, the sectoral R&D model is taking shape under the impact of historical context, i.e. 

the R&D model formed in the Russian NIS in the past, it is parth dependant. It is also 

predetermined by the specific peculiarities of nanotechnology. 

6.1. SECTORAL R&D SYSTEM: INSTITUTIONAL SET-UP 

Institutional set-up of the sectoral R&D system is under way. The sectoral R&D system 

stems from the national R&D system, which comprised 3,666 scientific organizations in 2008, 

74.1% of which belonged to the state-owned organizations, 13.9% - to the private sector, 9.4% - 

to organizations of mixed ownership, and about 1.4% - to organizations of foreign or joint 

ownership. It should be noted that the R&D system in Russia is shrinking. In 2008, there were 

10% less scientific organizations registered than had been in 1995. 

Quite the opposite, the sectoral R&D system is not just growing but fast-growing as 

consequence of the rising status of nanotechnology in society, power structures, business- and 

research community. It is represented by institutions of various affiliations, including the 

academic sector of science, research organizations in higher education, and the private sector, as 

well as research implemented under the charge of ministries and agencies. Research 

organizations can be classified according to the lines of R&D implemented, although, quite 

often, institutions conduct research in two or more fields of nanoscience. 

The sectoral R&D system is characterized by fast institutional changes. While the first-

ever research at nanoscale took place in the academic sector and at the most mature universities 

and research institutions under ministries and agencies, in recent years, research centers, 

institutes, and laboratories have being established in the university sector at an ever increasing 

pace; the number of research organizations in the private sector have also started to grow. 

Specialized centers, laboratories and even institutes for nanoscale research have been set up in 

the academic sector. 

This chapter presents the results of our analysis of the institutional set-up of the Russian 

sectoral R&D system with the idea of characterizing the scientific capacity developed to date in 

different sectors of science, RF regions, and nanotechnology fields. We have tried to frame the 

institutional boundaries and to do some mapping of scientific organizations, in order to identify 

strengths and weaknesses. 

The analysis presented in this section is mainly based on the results of scanning and 

monitoring. We have created a database of SISn scientific organizations in Russia and mapped 

them by type of organizations, regions of the RF, and technological fields. We gave focus to 

directions of nanoresearch such as nanoenergy, metrology, biology and medicine (nanobio), 
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nanoelectronics, nanomaterials, nanooptics, and basic research at nanoscale. The database 

includes only those organizations that have projects or publications in this area of S&T, rather 

than simply positioning themselves as "nano". The global experience has shown that with the 

increasing prestige of nanoscale research for governments, the scientific community and 

consumers, even those institutions that do not have any research results in this area of S&T are 

striving to position themselves as "nano". This has taken place in the U.S., China, and several 

other countries. That is why from the outset, given the state of world experience, we have 

carefully selected the scientific organizations. The initial choice of organizations for inclusion in 

the database was done by monitoring the performers of various programs in NN at the federal 

and regional levels, grant recipients of the Russian Foundation for Fundamental Research, and 

research organizations participating in international projects (see Deliverable 3.1.)101. 

6.1.1. Mapping Organizations by Type 

Organizations are classified by one of six key areas: academic research institutes, 

university sector (higher education sector), organizations of ministries and agencies (branch 

science), private research and development organizations, and others (those, which do not meet 

requirements of main areas). Fig.24 provides an image of the distribution of organizations by key 

areas. The academic sector includes 201 R&D organizations, which equals 28,6 % of the whole 

pool. It is represented by the organizations of the Russian Academy of Sciences (RAS), the 

Russian Academy of Medical Sciences (RAMS), the Russian Academy of Architecture and 

Construction Sciences (RAACS), Russian Academy of Agricultural Sciences (RAAS), and in the 

regional context by the research institutes of all regional branches of the Russian Academy of 

Sciences (Ural Branch of the RAS (UBRAS), the Siberian Branch of the RAS (SBRAS), the Far 

Eastern Branch of the RAS (FEBRAS)), as well as by the regional scientific centers of the RAS. 

 

academic research institutes

universities

organizations of ministries and agencies

private R&D organizations

other

 
Fig.24. Mapping R&D Organizations by Types, in % 

Source: NANORUCER Project 
                                                 

101 Dr. Nadezhda Gaponenko et al “Database of R&D organizations”, Moscow, April, 2010 
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The university sector includes well-known universities and those which make the first 

steps in nanoscale research, as well as institutes, research centers, research & educational 

centers, and laboratories that perform under the umbrella of universities. It contains information 

on 279 organizations. All universities, except one, are public universities.  

The third sector – organizations of ministries and agencies, includes state research 

centers, which received this status in the mid-90s and are oriented mainly on applied studies and 

public research organizations, which perform under the umbrella of federal ministries and 

agencies or under the umbrella of regional authorities. The important actors of this sector are the 

organizations of branch science transformed during the privatization period; these are research 

organizations, which during soviet times were referred to as “branch science.” But with the 

transformation of Russia’s economic model, they were transformed into joint stock companies, 

where the government has 100% or a golden share; one can find among these organizations well 

known organizations of the State Atomic Energy Corporation “Rosatom” or the Russian Federal 

Space Agency. These organizations are more market oriented; they are for-profit oriented 

organizations. This is written in their charter. The sector also includes scientific and production 

complexes/centers/enterprises; during the 80s, the government of the Soviet Union made the 

decision to bring under a common umbrella strong or even unique research organizations and 

production companies to facilitate knowledge production, transfer and commercialization, and to 

provide leadership in some branches; these organizations have unique research capacity in 

different branches like electronics, nuclear energy, space, and the like. This sector contains 

information about 165 organizations.  

The private sector holds 60 organizations. It includes private non-profit and for-profit 

organizations, which provide R&D on nanoscale.  

6.1.2. Mapping Organizations by Nanofields 

Russian R&D organizations provide R&D in all nanofields (see Fig.25). Many of them 

play in two or even more nanofields at the same time. 

It should be noted that research capacity is distributed unevenly among nanofields. In 

2010, nanomaterials was the leading line of research, while metrology laged far behind. About 

70% of research organizations in the sectoral R&D system implemented research in the field of 

nanomaterials. However, R&D in metrology was performed by only 5.5% of organizations; i.e. 

nanomaterials bypassed metrology by 12,5 times. 

Basic research, nanoelectronics, nanobio, nanooptics and nanoenergy take up an 

intermediate position. In 2010, 35% of research organizations were engaged in basic research.  
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Fig. 25. Distribution of Organizations by Nanofields 

Source: NANORUCER Project 
 

The high ranking of basic research is caused by the fairly strong positions of the academic sector 

in this field of knowledge and by the specific features of nanoscience as soon as basic research is 

an engine of nanotechnology development.  

In 2010, 25% of the Russian research organizations performed R&D in nanoelectronics. 

If we use the number of organizations performing R&D as an indicator in cross-country analysis, 

we could state that research capacity in nanoelectronics is quite high since the value of the 

indicator is approximately equal to the number of organizations implementing research on 

nanoscale in the UK102.  

The number of research institutions performing R&D in nanobio has been growing quite 

rapidly over the past few years. The near future of nanotechnology is associated with the nano-

bio discipline, namely development of nano-medicine, pharmaceuticals, and nanotechnology-

based environmental improvement. The U.S. is the leader in this nanofield, although in recent 

years both China and the EU have focused their attention on this field. In Russia, this direction 

has been the most dynamic and fast growing area due to specific country background rather than 

in virtue of trends in other countries and regions. For one, medical equipment and 

pharmaceuticals have quite a big market in Russia, although foreign companies are the main 

players in this market. And, after assessing the public health service, the Russian President 

initiated in 2005 the National Health Project, which declares development of high-tech medical 

services to be one of the project priorities. Furthermore, the President put an emphasis on the 

production of high-tech equipment and pharmaceuticals predominantly by Russian companies. 

This initiative, in our view, enhanced R&D in medical technology and pharmaceuticals, and 
                                                 

102  See www.nanoforum.org 
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improved the financial base for research and R&D commercialization. We believe, this initiative 

had positive impact on the development of nanoscale research in the field of medicine and 

pharmacy. If we only use the number of scientific organizations for international comparison, we 

can see that in 2010, the number of Russian research organizations implementing research in this 

area of nanoscience was equal to the number of organizations in the university sector in 

Germany engaged in research in all fields of nanoscience103. 

6.1.3. Mapping R&D Organizations by Regions of the RF 

Nanoscale R&D are performed by research organizations in all Federal Districts (okrugs). 

R&D organizations are unevenly distributed across the regions of the Russian Federation, and 

the gap between the regions is huge. On the one side, this is the result of historically developed 

regional disparities in Russian science, but on the other side, the gap is instigated by the fact that 

the federal budget is the main source of nanoscience funding and the proximity to the federal 

power bodies creates the financial base for the development of organizations; it impacts both 

established organizations and the newly created research organizations. Therefore the lion's share 

of organizations is accumulated in the CFO. 

In 2010, about 50% of research institutions were concentrated in the CFO (see Fig. 26). 

Established strong research institutes in the academic sector, universities, and branch science in 

the Moscow agglomeration historically condition the strong position of the CFO. It should be 

noted that emerging research organizations of the private sector engaged in nanoscience are also 

concentrated in the CFO.  

The second rank is held by the PFO (14.3%), followed by the Siberian (12.8%) and the 

North-Western (11%) Federal okrugs. There is a huge gap between the CFO and all other 

districts in terms of “number of research organizations, performed nanoscale research”. For 

instance, the CFO exceeds the PFO by 3.4 times and the FEFO by 24 times.  
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Fig. 26. Organizations Break Down by Regions of the RF (by Federal okrugs) 

Source: NANORUCER Project 

                                                 
103 See www.nanoforum.org 
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6.1.4. Mapping Organizations by Experience and Competences  
in NN Research 

Organizations, which provide nanoscale research in the Sectoral R&D system, are very 

diverse in terms of their experience, competences, and the number of personnel involved in 

nanoscale research. Some of them started their NN activity in the middle of the last century 

while another part joined “the club of nanoresearchers” recently.  

The survey of 84 of the research organizations, which we held, allowed highlighting of 

the experience of these organizations in nanoscale research and the role of nanoscale research in 

organizations’ research activities. 

The following diagram represents the distribution of organizations by their starting year 

of nanoscale research (see Fig.27.). About half of the research organizations started nanoscale 

research during the last two decades of the last century, more than 20% - during the first five 

years of the new millennium. It should also be noted that some organizations have a very long 

tradition of nanoscale research: about 5% of organizations started nanoscale research within the 

period from 1946 to 1960 and about 6% - from 1961 to 1970. 
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Fig. 27. Mapping Organizations by NN R&D Starting Year (in %) 

Source: NANORUCER Project 

 

We asked respondents to evaluate the importance of nanoscale research for their 

organizations. More than 14% of them proclaimed nanoscale research plays a critical role in their 

overall research activities (i.e. 75-100% of R&D conducted by research organization). This 

category was formed mainly by private organizations (small research centers) and research 

institutions of the university sector, also represented by relatively small centers (see Fig.28.). 

Over 30% of respondents believe nanoscale research plays an important role in the 

research activities of their organization (about 50-74% of their research activities). In addition to 
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private and university sectors, the institutions of the academic sector and branch science fit into 

this group. 

For 35% of respondents, nanoscale research plays a relatively important role (from 

25% to 49% of their research activities). This group is substantially represented by 

organizations of the academic sector of science and large institutions under ministries and 

departments. 

And, finally, the last group embraces organizations, where research at nano level does not play a 

significant role (less than 25% of total research activities). Organizations of ministries and 

departments are the main actors in this group and - to a lesser degree - institutions of the 

academic sector of science. Some organizations (4,8%) found it difficult to evaluate the 

significance of nanoscale research for their organization since R&D activities are diffused across 

various departments and laboratories and there is no aggregated information about nanoscale 

research in the organization as a whole. 

It is worthywhile to note that in most organizations, R&D in NN plays either an 

important or relatively important role, i.e. it amounts to 74% to 25% of total research. 
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Fig.28. Mapping Organizations by Significance NN R&D in Organization’s Activity (in %) 

Source: NANORUCER Project 

6.1.5. Nanoresearch in the Academic Sector of Science 

The core of Russia's nanotechnology capacity is concentrated in the academic sector of 

science. The activity of many academic research institutes is appreciated globally and institutes 

have long standing experience in this field of S&T. 

The academic sector is represented by strong institutes such as the Ioffe Physical-

Technical Institute of the RAS, Institute of Microelectronics Technology and High-Purity 
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Materials of the RAS in Chernogolovka (Moscow region), L.D. Landau Institute for Theoretical 

Physics of the RAS, A.M. Prokhorov General Physics Institute of the RAS, Kutateladze Institute 

of Thermophysics of the Siberian Branch of the RAS, Khristianovich Institute of Theoretical and 

Applied Mechanics of the Siberian Branch of the RAS, and the Emanuel Institute of Biochemical 

Physics of the RAS.  

The survey of NN R&D organizations highlighted that about 3% of academic research 

institutes started research on nanoscale in 1946-1960; about 6% - in 1961-1970, however the 

majority (about 60%) during the last two decades of the past century. Therefore, the academic 

sector has long-term traditions in nanoscale research. It should be noted that for most academic 

institutes (43%), nanoscale research plays a relatively important role; it occupies 25% to 49% of 

their research activities since those lines of research actually descend from the field-specific 

disciplines of the institutes (e.g., theoretical physics or solid-state physics). 

Our survey of research institutes allowed us to draw out a typical (statistically average) 

academic institute conducting research at the nanoscale. Academic institutes have extensive 

experience in this field of S&T; about 70 employees are involved in nanoscale research in a 

statistically average academic institute; the personnel is highly skilled, but aging, the average age 

of personnel conducting R&D on nanoscale is about 47 years. 

In most academic institutes (40%) the number of research personnel conducting research 

at the nano level has been declining. The number of staff has increased only in 20% of institutes 

over the past 5 years. Scientists of academic institutes are actively published in Russia and 

abroad; in most academic institutes (94%) the number of publications has increased over the past 

5 years. Academic institutes are active in conference organization. In 2010, 37% of institutes 

were organizers or co-organizers of international conferences, and about 22% took part in the 

organization of local conferences. 

Academic institutes are actively cooperating with scientific organizations in different 

regions of the world: more than 50% of institutes collaborate with European universities, more 

than 30% - with the Max-Planck institutes, 40% - with U.S. universities, about 30% - with U.S. 

public research institutes. Over 30% of the examined academic institutes participated in the EU 

Framework Programs. 

The academic sector of science performs nanoscale research in all nanofields; however, 

its capacity in different technological fields is different. Nanomaterials and basic research are the 

undisputed leaders (see Fig.29). Nanobio (about 40,3%) takes the third place, followed by the 

nanooptics (26,4%). 
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Fig.29. Distribution of the Academic Sector of Science, Conducting Research  

in Nanotechnology, by Fields of Research in 2010, in % 
Source: NANORUCER Project 

 

The CFO is the leader in all nanofields, due to the concentration of academic institutes in 

the Moscow agglomeration. The second place is held by the Siberian Federal District, which is 

predetermined by the increasing role of the Siberian Branch of the RAS in nanoscale research. 

6.1.6. Nanoscience in the Sector of Higher Education 
The university sector plays an important role in NN; it is a growing sector in this field of 

S&T. A growing number of Russian universities offer premises of interdisciplinary centers and 

laboratories for R&D in this field of knowledge. The university sector is more suitable for 

nanoscale research development than the academic one, due to the interdisciplinary character of 

this S&T area, while academic science is organized on a discipline-oriented basis. Although 

historically the major scientific capacity of Russian science was concentrated in the academic 

sector, the measures of the Russian Government aimed at strengthening universities, establishing 

federal universities, and building bridges between the university and academic sectors of science 

are raising the role of this sector in Russian nanoscience stepwise. 

The university sector includes strong Moscow universities such as the Lomonosov 

Moscow State University, Moscow Institute of Physics and Technology, Moscow Power 

Engineering Institute (Technical University), Moscow Institute of Electronic Technology 

(Technical University), I.M.Gubkin Russian State University of Oil and Gas, as well as strong 

regional universities like the National Research Tomsk Polytechnic University, Kazan State 

Technological University, Ryazan State Radio Engineering University, and others. One has to 

note that this sector is also represented by emerging and very fast developing specialized centers 

like Research-educational and innovative Center “Nanostructured Materials and 

Nanotechnologies” of Belgorod State University. 
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In the higher education sector, research at the nanoscale is carried out by many old 

Russian universities. The conducted survey demonstrated that about 12% of universities were 

established before 1900 and about 28% of universities in the period of 1918-1940. Although 

these figures refer only those sampled, they provide an indication of what types of universities 

are engaged in R&D at the nanolevel. Interview with the heads of scientific organizations and 

universities also helped pinpoint when Russian universities started research at the nanoscale. 

Similar to the academic sector, most universities (about 57%) began to explore nanoscale matter 

within the period of 1981-2000, but a greater share of universities started earlier: about 8% of 

universities started nanoscale R&D in the period of 1946-1960 and about 8 % from 1961 to 

1970. 

When judged by the interviews with the heads of research centers and institutes 

representing the university sector, in many of them nanoscale research already plays a crucial 

role (32%) and in other 36% - a very important role. So, a number of universities similar to 

academic institutions have a tradition of research at the nanolevel. 

The survey of heads of university science organizations allowed defining a "portrait" of 

research organizations, conducting nanoscale research. These are relatively small organizations, 

with much younger personnel than in the Russian R&D system - 42,9 years. Most scientific 

organizations (87%) have been growing over the past five years, the number of employees has 

increased; most part of the R&D personnel (78%) is engaged in experimental research. Most of 

the universities (88%) actively attract students, in most universities (76%) the number of 

students conducting research at the nanolevel has increased during the past five years.  

Scientists from the university sector are very active in nanotechnology related publications; 

about 95% of research organizations in this sector declared that the number of NN publications has 

increased over the past five years. In 2010, 44% of the examined organizations organized or co-

organized international conferences in the field of nanotechnology, 24% organized local 

conferences. Scientists of the university sector actively cooperated with research organizations 

from other countries, about 60% of them had joint projects with European universities, about 44% 

- with U.S. universities, about 24% of them took part in projects of the EU Framework Programs. 

The university sector conducts R&D in all nanofields; however, nanomaterials has 

significant advantage (74,2%), similar to the academic sector of science. The next largest 

technological fields are nanoelectronics (31,2%), nanobio (28,7%), and optics (27,6%). Every 

fourth organization is engaged in basic research (see Fig.30). 

In 2010, nanoscale studies were conducted in all Federal Districts. Just as in the aca- 

demic sector of science, the CFO significantly exceeds other regions of  the  Russian  Federation. 
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Fig. 30. Distribution of the University Sector Organizations by Nanofields in 2010, in % 
Source NANORUCER Project 
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 Fig. 31. Disctribution of University Sector R&D Organizations  
in NN Across the Regions of the RF (in %) 

Source: NANORUCER Project 

 

The following places are occupied by the PFO, SibFO, and NWFO although the number of 

organizations in these districts are less than in the CFO – 2.4 times, 2.6 times and 3.1 times 

respectively. The Urals, Far Eastern, and North Caucasus Federal Districts have the lowest 

capacity in the field of nanotechnology (see Fig.31).  

In the regions of the RF, nanoscience of higher school is represented in different ways. In 

the Central, Siberian, and Southern Federal Districts all nanofields are represented (see Fig.32). 

In the Central, Northwestern, and Siberian Federal Districts the share of basic research is high 

due to mature Russian universities, which are known not only in Russia but abroad as well. 

Another important factor is the proximity of academic research institutes focused on basic 

research in great degree. In fact, in all federal districts a high share of nanoelectronics and optics 

is observed. 
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In the main Federal districts with the highest concentration of NN research capacity 

(Central, North-Western, Volga (Privolzhsky), Siberian Federal Districts) specialization in 

certain nanofields is not visible, not taking into account that metrology occupies a modest 

position, while nanomaterials dominate in all districts. In these districts, nanoscience is 

diversified. According to our observations, nanobio and nanoenergy fall into the group of 

growing areas. 

In the Ural Federal District, university nanoscience focuses on nanomaterials (67%), 

while the second and third places are occupied by nanoelectronics (33%) and nanobio (25%). 

Research in nanoenergy and metrology is not present at all. In the Far Eastern Federal District, 

research is focused on nanomaterials, nanoelectronics, and optics. 

The regional distribution of the university sector R&D organizations across nanofields 

has been marked by the following particularities (see Fig.33). The main capacity in 

nanomaterials – more than 40% - is concentrated in the CFO. The Volga, North-Western, and 

Siberian Federal Districts have considerable capacity in this field as well, the overall share of the 

three districts accounts for about 40% of organizations conducting research in the field of 

nanomaterials in Russia. 

The main capacity in the field of nanoelectronics is localized again in the CFO (about 

36%). The CFO is succeeded by the NWFO, PFO, and Siberian Federal Districts with 40% 

(like in nanomaterials) of the total number of organizations implementing research in 

nanoelectronics. 

More than 50% of organizations conducting basic research on the nanoscale are located 

in the CFO, followed by the Siberian Federal Districts (more than 21%), and North-Western 

(17%) federal districts. These three districts account for 88% of the organizations of the 

university-sector conducting basic research in this field of S&T. 

Research in nanobio was conducted by organizations of higher education in all federal 

districts except the Far Eastern Federal District. The largest number of organizations was located 

in the CFO (about 37%) and the PFO (25%). The next places in rank are occupied by the North-

Western (10%), Southern (11%) and Siberian Federal Districts (10%). In nanooptics, most 

organizations are located in the CFO again (about 40%), a significant part of them fall within the 

PFO (about 18%), the North-Western (about 10%), and SibFO (more than 11%). In the field of 

nanoenergy, the majority of organizations are concentrated in the CFO (more than 57%), in 

SibFO (15%), and PFO (12%). 
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Fig. 32. Distribution of NN R&D Organizations of Universities by Federal Okrugs  
and Nanofields in 2010, in % 

Source:NANORUCER Project 
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Fig. 33. Distribution of NN R&D Organizations of University Sector by Nanofields  

and Federal Okrugs in 2010, in % 
Source: NANORUCER Project 
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Organizations in the education sector performing research and development in the field of 

metrology, are primarily concentrated in the CFO (more than 57%), Southern (more than 14%), 

and Siberian Federal okrugs (28%). 

6.1.7. Nanoscience in the Organizations of Ministries  
and Agencies 

Institutions of branch science hold about 23% of the total number of research institutes that 

implement nanoscale research in Russia. In terms scientific organizations number, branch 

science hold 18% less organizations than academic, and 40% less than the university sector of 

science. However, in comparison with other regions of the world, the number of scientific 

organizations performing nanoscale research is only 15% less than in the university sector of 

nanoscience in Germany. 

This sector of nanoscience includes a number of large public research centers and large 

institutes performing R&D in the field of aerospace materials and technology, metrology, 

genetics, rocket and space industry, energy, electronics, instrumentation, optics, and chemistry. 

In Soviet science, ministries and departments had leading research institutes in different 

branches, which nowadays form the core of this sector of nanoscience. 

This sector of science was the worst-hit by the market reforms that started in Russia in the 

early 1990s. Many institutes still hold the status of public research organizations; the others were 

transformed into joint stock companies, where the government holds 100% or a golden share. 

Therefore, we divided the sector into two subsectors: the organizations that kept the status of 

public organizations and the institutes that were transformed into joint stock companies. The first 

subsector includes state research centers and public research organizations, which perform under 

the umbrella of federal ministries and agencies or under the umbrella of regional authorities; 

there are 104 organizations in this subsector. The second subsector includes organizations of 

branch science transformed during the privatization into joint stock companies; it numbers 61 

organizations (like private sector of nanoscience in Russia).  

Many older Russian institutions provide R&D in the various sectoral branches. Interviews 

held with heads of research institutes helped clarify when the organizations started research at 

the nanoscale. Most of the research organizations started to study matter on nanolevel in 2000-

2005 (about 43%). It is worth recalling that in the academic and university sector, the bulk of 

organizations started nanoscale research during the last two decades of the past century. The 

institutes of branch science are more market-oriented and are less involved in basic research, 

therefore they started nanoscale research much later. 
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The survey of research institutes revealed the importance of nanoscale research for scientific 

organizations. There are no institutes in this sector, for which NN research plays a crucial role 

(75% -100% of R&D activity), as far as organizations are bigger than organizations of academic 

and university sectors: 14% of scientific organizations have staff over 3000 employees, 7% of 

them have numbers of employees within the range of 1501 to 2000 people, and 20% - in the 

range of 500-1500 people. Nanoscale research plays an important role for 28% of research 

institutes in this sector (50% -74% of their research activities), while for most organizations they 

play a relatively important role. 

The survey allowed delineating a "portrait" of a typical research organization of this sector. 

Scientific organizations under ministries and agencies are big organizations, the average age of 

the staff is 47.5 years (that is five years older than in the university sector, but less than in the 

National Innovation System of Russia); most personnel is involved in experimental research 

(78%). 

The number of staff has grown in a large part of organizations in this sector (about 35%), in 

35% of organizations the number of personnel has remained unchanged, and 28% of respondents 

reported a decrease in staffing. Whether the prevailing direction of nanoscience development in 

this sector is growing, stagnated, or shrinking is not evident.  

In comparison with other sectors of science, the organizations of branch science are less 

active in involving students in nanoresearch (on average, approximately 6 students per 

organization); this is 18 times less than in the university sector and 2.5 times less than in the 

academic sector. Nevertheless, it should be noted that in most examined institutions (65%) the 

number of students has increased over the past five years. In most organizations (92%) the 

number of nanotechnology related publications has increased over the past five years. About 

35% of organizations organized international conferences, 28% - national ones, and 28% - 

regional conferences. 

Organizations of branch sector are less oriented towards international cooperation than 

institutions belonging to the academic and university sectors. Only 28% of the explored 

organizations cooperated with European universities (for reference, in the academic sector this 

indicator equals 51%, in university science - 60%), about 35% - had no scientific relationships 

with EU academic institutions (it should be recalled that in the academic sector the share of such 

organizations was 28%, in the university sector - 24%). About 14% of research organizations 

participated in EU FP projects, the share of such organizations is lower than in the academic 

sector (31%) and in the university sector of Russian nanoscience (24%). The relationships with 
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U.S. scientific organizations are less intensive that those with the European scientific community 

(about 7% of organizations have contacts with U.S. universities and institutes). 

Organizations of branch science perform R&D in all nanofields. A specific feature of this 

sector is concentration on applied research and engineering development, while basic research in 

the first sub-sector accounts for only 22%, and in the second one even less - 6.6% (see Fig.34). 
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Fig. 34. Distribution of Organizations of Branch Science  

by Nanofields in 2010, in % 
Source:NANORUCER Project 
 

This sector represents all areas of nano research. However, as is with other sectors, 

nanomaterials dominate. Over 50% of organizations of the first subsector and about 85% of 

organizations of the second subsector implement R&D in the field of nanomaterials. In the first 

subsector, optics, nanobio, nanoelectronics, and nanometrology have the highest rank. The 

second subsector is represented mainly by market-oriented lines of research. 

A distinctive feature of this sector is a strong composite of research institutions involved 

in metrology research in comparison with other sectors comprising more than 12% of the 

organizations of the first subsector and more than 8% of the organization of the second 

subsector. 
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About 20% of research organizations in the first sub-sector and about 16% in the second 

subsector perform R&D in nanoenergy, that is about 28% of the total number of scientific 

organizations conducting nanoscale research in this field in the Russian Federation. It should be 

noted that the largest research organizations, such as the Russian Research Center 

“Kurchatovsky Institute”, Russian Federal Nuclear Center, and the Special Research&Production 

Association “Electron” under the Rosatom Corporation represent this nanofield. 

More than 33% of research organizations in the first subsector, and about 10% of 

organizations in the second subsector implement research in nanobio. However, it is not only 

about the number of scientific organizations. What is important is that the major scientific 

organizations with worldwide reputation and unique scientific caparccity are working in this 

field, among them are the Herzen Moscow Research Institute of Oncology, Bakulev Scientific 

Center of Cardiovascular Surgery, and the Research Institute of Transplantation and Artificial 

Organs under the RF Ministry of Health and Social Development. 

Similar to other sectors of science, research organizations are distributed across Russia’s 

regions unequally. About 40% of organizations in the first subsector and more than 67% of the 

organization in the second sub-sector are concentrated in the Central Federal District. The 

significant advantage of the CFO has historical roots. As we have noted, during the Soviet days, 

the leading research organizations belonged to the ministries and agencies. They were located in 

Moscow, i.e. close to ministries and governmental agencies (see Fig. 35). 
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Fig. 35. Distribution of R&D Organizations of Branch Science Across  

the Regions of the RF in 2010, in % 
Source: NANORUCER Project 

 
Research organizations of the first subsector in the Central, North-Western, and Volga 

federal districts conduct R&D in all nanofields (see Fig. 36). 
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Fig. 36. Distribution of R&D Organizations of Branch Science by Federal Okrugs  
and Nanofields in 2010, in %, first sub-sector 

Source:NANORUCER Project 
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Fig. 37. Distribution of R&D Organizations of Branch science by Federal Districts  
and Nanofields in 2010, in %, second sub-sector 

Source: NANORUCER Project 
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Nanomaterials are the main focus of the second subsector (see Fig. 37). Only 5 research 

organizations of this type are located in the SibFO. Organizations of the first subsector are 

focused on nanomaterials, nanobio, metrology and basic research. Organizations of the second 

subsector conduct research in nanooptics, nanoelectronics, nanomaterials and nanoenergetics. 

In the Ural Federal District, R&D is performed by nine organizations in the 

considered sector of science. Organizations of the first subsector focus on nanomaterials, 

nanobio and metrology, while organizations of the second subsector  concentrate  exclusively  on 

 
Nanomaterials 

CFO
NWFO
SFO
PFO
UFO
SibFO
FEFO
NCFO

 

Nanoelectronics 

CFO
NWFO
SFO
PFO
UFO
SibFO
FEFO
NCFO

 

Basic research 

CFO
NWFO
SFO
PFO
UFO
SibFO
FEFO
NCFO

 

Biology and medicine 

CFO
NWFO
SFO
PFO
UFO
SibFO
FEFO
NCFO

 

Metrology 

CFO
NWFO
SFO
PFO
UFO
SibFO
FEFO
NCFO

 

Nanoenergy 

CFO
NWFO
SFO
PFO
UFO
SibFO
FEFO
NCFO

 

Optics CFO
NWFO
SFO
PFO
UFO
SibFO
FEFO
NCFO

 

 

Fig. 38.  Distribution of Organizations of  Branch Science by Nanofields  
and Federal Okrugs in 2010, in %, second sub-sector 

Source: NANORUCER Project 
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nanomaterials. In the Southern Federal District one organization exercises nanoresearch in this 

sector, and in the Far Eastern and the North Caucasus Federal districts nanoscale research is not 

conducted by any of the examined organizations. 

When we consider the distribution of research organizations under ministries and 

agencies in the regional context, we notice the significant prevalence of the CFO in all 

nanofields, in both, in the first and the second subsectors. The second place is occupied by the 

North-Western Federal District, followed by the Volga Federal District (see Fig. 38, 39). 
 

Fig. 39. Distribution of R&D Organizations of  Branch Scince by Nanofields  
and Federal Districts in 2010, in %, first sub-sector 

Source: NANORUCER Project 
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6.1.8. Nanoresearch in the Private Sector  
of Science  

In 2010, the private sector of science numbered 60 organizations providing NN R&D, 

that is only 8.5% of the total number of organizations in Russian nanoscience. If we provide 

international comparison, using the number of organizations as an indicator, these figures do not 

look bad. The number of organizations in this sector is half as much as the relevant indicator in 

Czech Republic and Slovakia104.  

This sector is represented by relatively small organizations, most of which were 

established over the period of 2000-2005 (about 50%), about 20% after the year 2005. 

Nevertheless, many of the research institutions have earlier experience conducting research at the 

nanoscale. They were created during the period of active transformation of the Russian R&D 

system throughout the last two decades of the past century. It is important to note that the year of 

foundation often coincides with the first year of performing nanoscale research. Most probably, 

those were spin-offs detached from mature research institutions in order to specialize in NN. 

Such a scenario of R&D system transformation was quite common in all fields of S&T in Russia 

at the end of century. The advantages of research in the private sector of science include high 

mobility, market-orientation, and private initiative as a driving force. 

The survey showed that for many of the research organizations, nanoresearch is crucial 

(20%), for most of them it plays a very important role (50%), and for 30% of them nanoresearch 

is relatively important in comparison with other lines of research activities. 

The implemented survey allowed the illustration of an exemplary private research 

organization. In comparison with other sectors of science, these are relatively small companies. 

About 10% of organizations in the private sector are micro-companies with the number of 

employees not exceeding 10 persons. On average, the staff here is much younger than in other 

sectors of science. In many research organizations (47.5%) the number of employees in NN has 

been growing over the last 5 years. Most of the staff in these organizations (80.8%) is engaged in 

experimental research.  

Organizations of the private sector are less active in attracting students for research work 

than the organizations of the academic and university sectors (on average, 7 students per com- 

pany), but in most organizations (60%) the number of students has grown over the past five years. 

Researchers in the private sector are not as active in publications as their colleagues from 

other sectors. However, in 80% of the examined organizations the number of publications has 

grown. Organizations of the private sector are less active in organizing local and international 

                                                 
104 See www.cordis.com for the number of research organizations engaged in nanoscale research in the 

Netherlands, Czechia and Slovakia 



Knowledge Production for SISn:  
Sectoral R&D System Development 

 141

PART VI 

conferences when compared with other sectors of science; about 60% of organizations were not 

engaged in conference activities. 

Scientists of the private sector actively cooperate with research organizations in other 

countries, about 60% of them cooperate with European universities (in the same proportion as 

the university sector), and about 10% - with U.S. universities; only one organization participated 

in the FP projects of the EU. 

Despite the relatively modest role played by this sector in nanoscience in 2010, private  

research organizations provided research in all nanofields, with the exception of basic research; this 

is a noteworthy fact (see Fig. 40). In much the same way as in other sectors, the nanomaterials field 

had the highest rank (70%); nanobio research stands out against the other fields (27%).  
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Fig. 40. Distribution of R&D Organizations of Private Sector by Nanofields in 2010, in %  

Source: NANORUCER Project 
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Fig. 41. Distribution of R&D Organizations of the Private Sector by Federal Okrugs in 2010, in % 

Source: NANORUCER Project 

 

Nanoscience in the private sector is distributed unevenly among the regions of Russia (see 

Fig. 41). As in other sectors, the CFO has a clear advantage. 62% of private research 

organizations are located there. Obviously, the high proportion held by the CFO stems from the 

role of the Moscow metropolitan area in Russian nanoscience. It is predetermined not only by 

scientific capacity, which has been formed in the region over centuries, but its proximity to 

governmental power and financial institutions. The union with the state power is crucial for 
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nanoscience development in the private sector, seeing that the state budget remains the main 

source of funding. The Volga region puts up a good show in comparison to other federal 

districts. Nanofields were represented in the federal districts in various ways, but nanomaterials 

is the dominant line of nanoscale research in all federal districts. 

The research organizations of the CFO provide nanoscale research on the full range of 

nanofields, although, preference is given to nanomaterials (ca. 80%). In the other federal districts 

the studies were concentrated mainly on nanomaterials (see Fig. 42). 
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Fig. 42. Distribution of R&D Organizations of Private Sector by Nanofields  
and Federal Districts in 2010, in % 

Source:NANORUCER Project 
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6.2. HUMAN CAPACITY 

As was noted earlier, the Sectoral Innovation System in nanotechnologies is emerging 

from the National Innovation System and actually inherits all the problems built in the NIS, 

therefore, we will briefly outline them.  

In 2008, according to the data of the RF State Committee for Statistics, the total R&D 

staff in Russia was 781 thousand (ca. 1.02% of the economically active population of the RF; in 

1990 it was 2.6%), and the number of researchers was 376 thousand. Russia has experienced a 

unique trend in the reduction of the number of R&D personnel and researchers that has been 

under way for as long as 17 years (see Fig.43). Severe reduction in R&D staff took place at the 

time of the radical market reforms of the early 1990s, which in itself is not very discouraging. 

However, such trends did not occur in technologically advanced countries during the crisis of the 

1970s, and the current financial crisis involving many countries of the world has not caused a 

wash-out of R&D staff, either; on the contrary, scientists feel more confident than employees in 

many other spheres of activity, as they are, in a sense, under the shelter of the state. The 

uniqueness in this trend is that the number of R&D staff continued to shrink in the new 

millennium too, despite the fact that oil prices in the world market were very high and economic 

growth was seen in all major sectors of the economy, and, accordingly,  both the federal  budget  
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Fig. 43. R&D Staff Dinamic (thousands) 
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incomes and incomes of many corporations were high. In 2008, as a result of this trend –

compared to 2000 – the number of R&D personnel decreased by 15.4 %, and the number of 

researchers by 12.8%, and if compared to 1991, the number of R&D personnel was only 45% of 

the 1991 level, and the number of researchers only 42.7%. It is important to note that these 

trends developed during the stage of transition to a knowledge based economy. In the new 

economic model, the role of science will be cardinally different from the one it played during 

industrial society, therefore, all developed and most developing countries "build up" or forester 

their own science. For instance, in 2007, the number of researchers in EU-27, compared to 2000, 

increased by almost 250 thousand, or 22.5%.105 It was noted at the 2002 EU summit in Barcelona 

that the number of researchers should increase by 500 thousand by 2010 to become the most 

competitive and dynamically developing region of the world. In Russia, there are no discussions 

concerning the necessity of increasing R&D staff.  

Unfavorable trends have developed in the professional structure of R&D staff as well. In 

the course of 18 years, the number of Ph.Ds has decreased by 38.2%, and the number of 

personnel with a postdoctoral degree grew by 62.9%. The share of staff with high qualifications 

has increased to 20% of the total number of R&D personnel, which is not the case regarding 

their professional level. In the 1990s and at the beginning of the new millennium, the 

requirements to defend a Ph.D. thesis, and, particularly, a postdoctoral thesis, deteriorated. 

Moreover, Russian scientists are still insufficiently involved in international networks – a crucial 

requirement for maintaining a high level of skills in the new environment of rapidly developing 

fields of knowledge. 

Distribution of R&D staff over various fields of knowledge is a characteristic of human 

capacity with a high degree of inertia, which varies quite slowly. Calculations based on the 

data of the RF State Committee for Statistics show that in 2007 a predominant part of 

researchers (62.2%) were engaged in engineering sciences (in 1994, 65.8%). Natural sciences 

engaged 24.1% of the total number of researchers (in 1994, 22.2%), medical sciences 4.3% (in 

1994, 3.6%), and agricultural sciences - 3.5% (in 1994, 3.5%). The greatest outflow of 

researchers during 14 years (1994-2007) was in the engineering sciences where the number of 

researchers shrank by 29.3%; the number of researchers in the agricultural sciences shrank by 

24.6%, in the natural sciences by 18.7%, and in the medical sciences by 11.3%. In 2007, about 

half of the scholars with post doctoral degrees and Ph.Ds (45.5% and 42.5%, respectively) 

were engaged in the natural sciences, 19.1% and 30%, respectively, in the engineering 

sciences, 15.6% and 9.6%, respectively, in the medical sciences. In 2007, concentration of 

                                                 
105 http://epp.eurostat.ec.europa.eu/statistics 
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researchers with an academic degree (post doctoral and Ph.Ds) in various fields of science had 

the following distribution: medical sciences: 68.6% of total researchers in the field of 

medicine, natural sciences: 47.3%, agricultural sciences: 47.9%, and engineering sciences: 

11.6%.  

The high percent of researchers engaged in natural sciences provides a good foundation 

for nanotechnology development. However, the social focus of nanotechnologies and their 

increasing orientation to creating a new knowledge base for progress in public health, largely 

relies on medical sciences. In the structure of scientist distribution by field of knowledge, 

medical sciences still hold a modest though growing niche. 

Another dangerous trend is the demographic misbalance. The “middle generation” of 

scientists (scientists aged 30-39 years) and percentage of scientists in the age category 40-49 

years decreases from year to year, while the percentage of scientists in age categories older than 

60 years and older than 70 years is increasing (see Fig.44). Researchers aged 50-59 years, i.e. 

retirement and pre-retirement age106, make up the most numerous group, 26.3%; in 1994, the 

most numerous group was made up of researchers aged 40-49 years. It is a dangerous trend for 

the R&D system as a whole, and, in particular, for the fast developing S&T fields where 

 nanotechnologies belong.  
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Fig.44. Distribution of Researchers by Age Groups 

                                                 
106 In Russia, retirement age for men is 60 years, and for women 55 years. 
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The aging of scientists is an inevitable trend; an aging population, increase in life 

expectancy, and increase in duration of active economic life predetermines it. Many countries 

have even changed their retirement age. However, when the retirement and pre-retirement age 

begins dominating, it builds threats for the development of the R&D system as a whole, and, in 

particular, for the fast developing fields where priorities change very fast. For senior age 

scientists, it is difficult to shift to new, emerging fields, and to part with the baggage of 

knowledge they developed over decades; therefore, a threat of accumulation of human capacity 

in the “resigning” fields of knowledge may develop. Moreover, scientists of senior age, that 

usually hold higher official positions, can turn into strong lobbying groups for outdated areas of 

research, also in the system of state priorities. All this makes a basis for stagnating the 

development of the R&D system.  

It should be noted that the number of researchers aged 29 or younger also increases every 

year, but this does not result in visible positive changes in the 30-39 years age group; most 

likely, young scholars defend their thesis and leave the country, or embark in other activities.  

As a result, the average age of researchers has increased to 47.8 years, for Ph.Ds to 52.7 

years, and for the scientists with a postdoctoral degree to 61.2 years, i.e. it has outstepped the 

retirement boundary (in 1994, 45.0; 49.0 and 57.9 years, respectively). It should be noted that the 

average age of researchers (47.8 years) is noticeably higher than the average age of the labor 

force in the Russian economy (39.7 years).  

We argue, that an aging R&D staff is especially dangerous for the emerging fields of 

S&T where nano-, bio- and information technologies belong; these basic technologies will build 

the technological base of the knowledge-based economy; it is these S&T fields that, in a sense, 

predetermine the change of paradigm in the knowledge base of the national innovation system, 

and it is usually young people who accomplish the change of paradigm. The aging of scientists 

turns into a kind of “brake” for the development of the new fields of knowledge; fast change in 

the knowledge base – and nanotechnologies are among those areas of S&T where the knowledge 

base changes very fast – requires fast reallocation of R&D staffs between various areas of 

research; the young generation is more mobile and prepared for change.  

An important global trend that worries policy makers in all countries is brain drain. The 

main stream of scientist migration (including the EU countries) is oriented towards the U.S., 

therefore, government authorities worldwide develop policy mechanisms to prevent or reduce 

brain drain. Russia is in the mainstream of this global trend, though the scientists are oriented not 

only towards the U.S., but also towards Israel, Canada, Germany, some other EU countries, and, 

recently, also towards Australia and New Zealand. According to the estimations of some Russian 
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scientists, in the last decade, young scientist emigration prevailed in the structure of the scientists 

leaving abroad, largely encouraged both by the Russian scientific diaspora abroad and the policy 

pursued by many countries107. Accordingly, while in the 1990s it was the scientific elite that was 

leaving the country108, today one may observe a shift towards young scientists. It is a dangerous 

trend, particularly for the emerging and rapidly developing fields of S&T where 

nanotechnologies belong.  

In Russia, federal government authorities have not been implementing an active policy to 

reduce brain drain. In recent years, regional authorities and research institutes have started 

developing measures to prevent scientist emigration, particularly of highly qualified staff and 

young scholars. For instance, in Perm, doctors of sciences who actively publish their papers (at 

least 5 publications in reviewed journals per year) are paid an additional 30 000 RUR (ca. 750 

euros) per month from the funds of the regional budget, and retired scientists are paid 15 000 RUR 

(375 euros) monthly in addition to their pension, to motivate scientists of senior age categories to 

retire and "vacate" the way for the young. A system of grants for young scientists is emerging at 

the federal and regional levels. We argue that, these measures are "cosmetic", they are not adequate 

for the current problem, and, accordingly, were not and will not be able to change the vector of the 

formed trend. The situation could be slightly rebalanced if there was an inflow of scientists from 

other countries; it is evolving, but is still very meager. It should also be noted that there are cases of 

Russian emigrants coming back to Russia, but these are also just separate cases109.  

In addition to the physical outflow of scientists from the country, some scientists note the 

spread of outsourcing; Russian scientists believe that it is one of the most dangerous hidden 

forms of brain drain, which could lead to the loss of technologies in the longer term110. 

Another important global trend is the competition for talents and qualified workforce in 

the world scene. All technologically developed and developing countries have joined this 

struggle. Most countries have included measures for attracting talents from abroad in their NNI. 

According to Eurostat, the percentage of foreign personnel in EU countries only makes-up 6% of 

the total R&D personnel, and only half of these scientists come from non-EU countries111. 

Russia is losing this race, and what is more, is that it has not even been involved in it. Only in the 

beginning of 2010 has the Government of Russia passed the resolution “On the Measures for 

                                                 
107 Dezhina I.G. Globalizatsiya: priobreteniya i poteri rossiyskoy nauki., in Nauka v usloviyah globalizatsii, M.: 

Logos, 2009 
108 N. Gaponenko, O.Vjugin, A. Polonsky Economy and Science on the Way of Reforms. M.: CSRS Press, 1993 
109 Dezhina I.G. Globalizatsiya: priobreteniya i poteri rossiyskoy nauki., in Nauka v usloviyah globalizatsii, M.: 

Logos, 2009 
110 Dezhina I.G. Globalizatsiya: priobreteniya i poteri rossiyskoy nauki., in Nauka v usloviyah globalizatsii, M.: 

Logos, 2009 
111 http://epp.eurostat.ec.europa.eu/statistics 
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Engaging Leading Scientists in the Russian Educational Institutions of Higher Learning" which 

we mentioned in the section on the activity of the RF Ministry of Education and Science. And in 

fact, this measure is mostly directed at Russian emigrants, and, in terms of countries, at the U.S., 

Canada, Germany and Israel. Remember, 20 scientists among 40 tender winners have Russian 

citizenship (6 of them have dual citizenship), 5 scientists permanently live in Russia. Among the 

foreign scientists, 10 are U.S. citizens (4 of them have dual citizenship), and 7 are citizens of 

Germany112. We believe that Russia’s niche is, most probably, the Asian-Pacific countries, 

though it is difficult to compete both with the Asian-Pacific countries and even with the Latin 

American countries, as they are becoming more and more active in their “struggle for talents”. 

For instance, in Mexico, a Russian scientist with an academic degree who works in 

nanotechnologies receives a monthly degree allowance at a rate of $2000; in Russia, only 

academicians of the RAS are paid such a degree allowance.  

Thus, what is the result of the formed trends? According to the RF State Committee for 

Statistics, in 1990-2007, the number of R&D staff per 10,000 of economically active population 

decreased from 225 to 118.  

We used the results of the survey of scientists conducted in 2010 by the consulting 

company Bauman Innovation/Strategy Partners to outline the current situation in the labor 

market. The scientists’ survey shows that one third of the respondents (33%) lack personnel, 

while 12% assess the current situation as critical. About 60% of the respondents declare that 

finding experienced personnel in the labor market is either difficult or impossible (the answer 

option "impossible" was chosen by 18% of the respondents), and only 16% of the scientists 

believe that they could, relatively easily, engage personnel to their team (see Fig. 46). About 

11% of the scientists see no inflow of youth at all, and 47% consider it very insignificant. Only 

19% of the respondents believe that young scientists come to science. About 47% of the 

respondents point out an active outflow of scientists from the country, and about 29% assess the 

brain drain as insignificant113. About 58% of the survey participants point out an acute shortage 

of employees aged younger than 35 years, and about 35% of respondents lack research staff aged 

even older than 35 (see Fig.45).  

These are the trends formed in the Russian NIS, which certainly affect the human 

capacity of the Russian SISn. We have surveyed the scientists114 of those scientific organizations 

that are involved in nanoscale research to obtain more details on the trends and problems in the 

Russian SISn. 
                                                 

112 http://mon.gov.ru/press/news/7876/ 
113 Konkuriruya za budushchee segodnya: novaya innovatsionnaya politika dlya Rossii, Opora Rossii, Bauman 

Innovation, 2010 
114 Our respondents were the heads and scientific secretaries of the scientific organizations 
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Fig. 45. Lack of R&D staffs (in % to the total number of respondents) 

Source: Konkuriruya za budushchee segodnya: novaya innovatsionnaya politika dlya Rossii, Opora Rossii, Bauman 
Innovation, 2010 

 

 
 

In the framework of our survey, 81 organizations answered the question on the number of 

R&D staff engaged in nanoresearch; for three organizations it was problematic to respond as 

R&D are conducted by research teams in different departments and divisions, which complicates 

the estimation of the total number of personnel involved in the nanotechnology-related R&D. 

The total number of personnel active in NN R&D was 5257 persons, i.e. ca. 64 persons per one 

Availability of qualified R&D staffs at the labour market

18.0% 23.0% 19.0% 24.0% 11.0% 4% 1%
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Brain drain during the last three years
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Fig. 46. R&D personnel in Russian science: the view of scholars  
Source: Konkuriruya za budushchee segodnya: novaya innovatsionnaya politika dlya Rossii, Opora Rossii, 
Bauman Innovation, 2010 
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organization. On average, ca. 11% of the total number of R&D staff in the surveyed 

organizations was engaged in nanoscale research. It should be noted that the difference among 

organizations based on the “number of personnel active in NN R&D” was huge: the minimum 

was 6 persons per organization (private sector), and the maximum was 435 persons per 

organization (the higher school sector). There is a similar situation regarding the share of 

personnel active in NN R&D compared to the total number of R&D employees; it varied from 

33% (private sector) to 6.9% (the higher school sector). It is additional evidence that 

nanotechnologies in many organizations are emerging areas of research, while in a number of 

organizations it is a long-established area.  

In the surveyed organizations, the share of highly qualified researchers was much greater 

than the average in the Russian R&D system; the share of Ph.D graduates was ca. 44% of the 

total number of researchers, and the share of scholars with a post doctoral degree was ca. 17%. 

In our opinion, one of the reasons is that our sample included strong scientific organizations.  

As we already noted, the competition for highly qualified personnel spreads all over the world  

labor market. The Russian SISn is also breaking this new ground. Our survey showed that the 

average share of foreign scientists in the surveyed organizations turned out to be even less than 

one percent of the total number of researchers (0.8%), however, the private sector stood out 

among all other sectors of science: its share of foreign researchers amounted to 7.7% (even 

slightly greater than the EU average), i.e. the private sector has, faster than others, reacted to the 

shortage of highly qualified personnel. 

One of the worse trends that developed in the Russian R&D system, as we mentioned earlier, is 

the reduction in R&D personnel. In the survey, we tried to outline the trends developed in the 

Russian SISn. Generally, 47.5% of the organizations surveyed noted that the number of R&D 

staff increased, in 30% it remained constant, and in 22.5% it declined (see Fig. 47). Thus, the 

R&D system of the Russian SISn is growing, rather than shrinking. However, it should be noted 

that the situation in different sectors of science looks different. In the academic sector, the 

number of R&D staff increased only in 21.9% of surveyed organizations and decreased in 40.6%  

(however, one should bear in mind that the academic institutes are usually fairly representative 

institutes); in the higher school sector, on the contrary, the increase in the number of personnel 

occurred in 87.5% of surveyed organizations, and no organization reported that the number of 

personnel decreased; in the higher school sector, small scientific centers, where the number of 

personnel shows positive dynamics, prevail. In the private sector, growth was observed in 50% 

of surveyed organizations, and among the R&D organizations of the ministries and agencies 

35.7% reported growth in the number of NN active R&D staff in 2010. 
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Fig.47. Staffs Development over the Last 5 Years, in % 

Source:NANORUCER Project 
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Fig 48. Number of Students Active in Nanoscale Research  

(on average, per one R&D organization) 
Source: NANORUCER Project 
 

A very important source that can replenish the number of scientists in the short term is 

university graduates, therefore, involvement of students in R&D does not only improve the level 

of students’ training, but can also create a basis for growth in the number of R&D personnel. The 

survey of the heads of the scientific organizations enabled revealing the scope of students’ 

involvement in nanoresearch. It should be noted, that ca.78% of surveyed organizations had 

students. On average, there were 45 students per organization. The dispersion in terms of the 

number of students per organization was huge: from 1 student in the academic and private 

sectors to 1500 students in the higher school sector. The dispersion of the indicator “average 

number of students per organization” was also significant: from 7 persons in the private sector to 
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110 persons in the higher school sector of science (see Fig.48.). Thus, the higher school sector 

favorably differs from the other sectors of science. 

To characterize the R&D system, it is important not only to know how many students 

carried out R&D on nanoscale in 2010, but also what the vector of change is, and what trends 

have developed in the past. Our survey showed that in 60.7% of surveyed organizations, the 

number of students has grown during the last five years, in 26.2% it has remained constant, in 

2.4% it has decreased, and 10.7% of the organizations had difficulties in answering this question. 

(see Fig.49). Certainly, these trends differed considerably over the various sectors of science. 

The higher school sector looks better: in 76% of higher school organizations the number of 

students increased; it should also be noted that no organization of the higher school sector 

reported a decrease in the involvement of students in nanoscale research. In most organizations 

of the ministries and agencies, as well as in private scientific organizations, the number of 

students that conducted research on nanoscale has also grown (more than 60% of organizations). 

The academic sector of science noticeably lagged behind all others: ca.50% of the surveyed 

organizations reported an increase in the number of students involved in nanoresearch  

(see Fig.49.). 
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Fig. 49. Students development over the last 5 years (in%) 
Source: NANORUCER Project 

 

An important characteristic of the staff is whether they are more inclined to do theoretical 

research or experimental developments. Therefore, we asked the respondents within the survey 

to assess the share of staff engaged in theoretical research and experimental developments. It 

allowed us to realize what various sectors are like in terms of the scientists’ orientation to these 
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two types of research. Theoretical research prevailed in the academic sector of science: ca. 35% 

of the researchers were engaged in theoretical research. In all other sectors, the share of 

theoretical research was also high (ca. 20%). In our opinion, such a high share of theoretical 

research, even in the private sector, is predetermined not only and not so much by the love of 

Russian scientists for research of basic problems, but rather by the specific character of 

nanotechnologies which grows from basic science (see Fig. 50). 
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Fig. 50. Principal orientation of NN R&D staff (in%) 
Source:NANORUCER Project 

 

A very serious problem of Russia’s NIS is the aging personnel; remember, by 2008 the average 

age of researchers reached 47.8 years. Throughout the survey, we tried to explore the current 

situation in the scientific organizations of Russian SISn. The average age of SISn researchers 

was found to be slightly less than the R&D average, i.e. 45.3 years, though this indicator varried 

over the sectors of science. The average age of scientists in the academic sector and in industrial 

science was very close to the average age of scientists in the R&D system, 47.2 years and 47.5 

years, respectively (see Table 7.). It should be noted that in different organizations of the 

academic and industrial sector, this indicator varies considerably; in some organizations of the 

academic sector the average age of researchers was much less than the average for Russia’s 

R&D system (37 years), while in other organizations it was much higher, 56 years. The higher 

school and private sector produce a more favorable impression compared to the academic and 

industrial sectors: the average age of researchers in the higher school sector was 42.9 years, and 

in some organizations it was 31 years (it was the minimum). In private research organizations, 

the average age of researchers was 41.9 years, but the sample also covered organizations where  
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the average age of researchers was 36 years (it 

was the minimum).  

In summary, we would like to note 

that Russia’s SISn R&D sector is growing 

rather than shrinking; the higher school 

sector, where the number of personnel has 

grown in most organizations during the last 

five years, differs favorably from the other sectors. The age structure of the personnel is also 

younger than in Russia’s NIS, again, due to the higher school sector and organizations of the 

private sector of science. A promising trend that can influence the development of SISn in the 

future is growth in the number of students that conduct R&D in scientific organizations. 

However, one should bear in mind that competition for talented youth in the world market is 

intensifying. It is a challenge to Russia’s nanoscience, caused by both globalization of science, 

and intensifying competition in the world labor market.  

The trends in human resources are governed, on the one hand, by the trends developed in 

the past in Russia’s NIS (they are path dependant), and, on the other hand, by the globalization 

of nanoscience. 

6.3. MAPPING KNOWLEDGE USING BIBLIOGRAPHIC INFORMATION 

This part of the report inspects nanotechnology-related publications using different 

sources of information to evaluate country productivity, the main actors, formed trends, and 

countries’ positions on the world scene.  

Scientific publications are the most appropriate indicator for measuring scientific 

excellence by quantifying output as well as scientific areas with strong national R&D capacity. 

However, one also has to note that the pure output number can be misleading; other indicators 

such as citations do reflect the quality of a scientific paper as well and its impact on the scientific 

community. 

Overall, nanotechnology- related papers are increasing at rates that exceed those for all 

publications contained in the Thompson SCI database115. In 1976-2007, Russia had total 12 307 

papers published by 22758 authors116.  

Comparing world regions, Fig.51 illustrates the number of nanotechnology-related 

scientific publications in the Thompson SCI database during the 1990s. The resulting database 
                                                 

115 Christopher Palmberg, Helene Dernis and Claire Mignet Nanotechnology: An Overview on Indicators and 
Statistics, STI Working Paper, OECD, 2009 

116 Huan Liu at all, Trends for nanotechnology development in China, Russia, and India. Nanopart Res, 2009 

Table 7. Average age of researchers in NN 

 Min max on an 
average 

SISn n an average  31 56 45,3 

Academic sector 37 56 47,2 

Universities 31 52 42,9 

Organizations of 
ministries and 
agencies 

41 55 47,5 

Private sector 36 55 41,9 
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contained 32,605 papers; reflecting the contributions of 47,143 authors; 99 countries; 1,840 

journals; and 6,377 organizations. 

Not surprisingly, the United States is the most active with a total of nearly 10000 

nanoscientific publications from 1991 to 2000. Japan follows, but at a large difference. The most 

productive European  countries  are in  position  three to seven.  Russia occupies  the sixth place, 
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Fig. 51. Number of Nano-Related Publications in 1991-2000 

Source http://www.esi-topics.com/nano/nations/d1a.html 
 

lagging behing the U.S., Japan, Germany, China, and France. American scientists, during this 

period, had almost six times more publications than Russian ones, almost 2.5 times more than 

the Japanese, German scientists are more than two times ahead of Russian ones, the Chinese - 

1.85 times, and the French - at 40%. 

There is a huge gap between the U.S. and Russia, and when compared to the other leading 

countries, productivity of Russian nanoscience – if measured by relative parameters such as 

investments in nanoscience per number of publications – was, probably even greater. In the 1990s, 

investments in Russian nanoscience were incomparable to the investments of the U.S., Japan, and 

other leading countries. Althought there are no specific statistics regarding state budget allocations 

for nanoscience in the 1990s in Russia, available statistical data on the total state budget 

expenditures for science does allow such conclusions. Besides, the very opportunity for Russian 

scientists to publish papers and monographs was incomparable to that of their foreign colleagues. 

Finally, motivation for publishing was also suppressed since the distribution of financial resources 

did not usually correlate with the scientists’ performance. Therefore, it is surprising that in the 

1990s Russia even managed to be ahead of countries such as the UK and Canada. In the 1990s, 

Russia’s world share of nanotechnology-related publications stood at 5.2%. 
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However, the volume of publications generally only points to the level of scientific 

activity of a country, rather than to its quality. Not all scientific publications have the same 

quality and being active does not necessarily create an impact. A good indicator for the quality of 

a paper, and thus its relevance and impact, is the number of citations it encompasses. Fig.52 

shows the ‘cites per paper’ for each of the top 24 rated countries for this indicator in the 1990s. 
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Fig. 52. Number of nanotechnology citations in the SCI database 

1991-2000 for top 24 cited countries, ranked by average cites per paper 
Source: http://www.esi-topics.com/nano/nations/d1a.html 

 

This results in the countries most active in nanotechnology related publications losing their 

leadership position. Two small countries then take the lead: Switzerland and the Netherlands. The 

U.S. completes the top three positions, while Russia, China, and South Korea rank in the bottom 

three. Some scholars have made the following observation: if a country is English speaking or 

multilingual, it has a far greater tendency for publications in ‘world journals,’ which are published 

in English and have a higher impact than national language oriented journals with smaller potential 

readership and thus a smaller impact do. This observation can most likely explain the positions of 

China, Korea, and Russia. Either way, it does indicate that Russian scholars are not sufficiently 

integrated into the world scientific community. 

The top ranked institutions (based on total number of papers) were extracted from the 

data to give an indication of where the leading researchers in nanotechnology were. The results 

are given in the Table 8. The Russian Academy of Sciences became the leader. RAS published 

1.5 times more nanotechnology-related papers than Academy SINICA (China), which held the 

second position, and 2.2 times more than the CNRS (France).  
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Table 8. Top institutions in nanotechnology related publications 

Rank Institution Total Cites Number of Papers Cites Per Paper 

1 UNIV CALIF BERKELEY 6591 393 16.77 

2 MIT 5370 366 14.67 

3 RICE UNIVER. 4329 156 27.75 

4 IBM CORP 4305 282 15.27 

5 NEC CORP LTD 4016 140 28.69 

6 HARVARD UNIV 3278 155 21.15 

7 TOHOKU UNIV 3244 485 6.69 

8 UNIV ILLINOIS 3093 289 10.7 

9 ECOLE POLYTECH FED LAUSANNE 3092 212 14.58 

10 USN 3045 302 10.08 

11 GEORGIA INST TECHNOL 2823 236 11.96 

12 NORTHWESTERN UNIV 2601 200 13.01 

13 AT&T BELL LABS 2574 89 28.92 

14 ACAD SINICA (Republic of China) 2551 540 4.72 

15 ARGONNE NATL LAB 2432 199 12.22 

16 CALTECH 2231 154 14.49 

17 UNIV PARIS  2222 234 9.5 

18 UNIV CALIF SANTA BARBARA 2215 150 14.77 

19 UNIV TOKYO 2183 324 6.74 

20 OSAKA UNIV 2107 422 4.99 

21 CNRS 2095 366 5.72 

22 RUSSIAN ACADEMY of SCIENCE 2009 813 2.47 

23 PENN STATE UNIV 1952 233 8.38 

24 CORNELL UNIV 1917 172 11.15 

25 UNIV PENN 1913 86 22.24 

Source:  http://www.esi-topics.com/nano/nations/d1a.html 

 

How did the position of the RF and key actors change during the 2000s? For the analysis 

of shifts that took place during first five years of 2000, the Engineering and Physical Research 

Council database was used117, which was based on the Thompson ISI. Papers were extracted 

based on title-supplied keywords for nanotechnology. The keyword used was ‘nano*’. The 

baseline time span for the resulting database was 1994-2004. The resulting database contained 

78,614 (10 years) and 31,436 (2 years) papers; 95,882 authors; 112 countries; 2,323 journals; 

and 11,582 institutions. 

Fig. 53 compares the results of the 2004 analysis with those of the 2000 analysis. The rating 

arrangement changed; in 2004, China surpassed both Germany and Japan in the number of 

                                                 
117 EPSRC Nanotechnology Theme Day, 16 June 2005, Church House, London 
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publications and took the second position. Russia continued to hold the sixth place, however, South 

Korea took a leap forward and stays very close behind, and, the publication activity of India is 

rapidly growing as well. The U.S. remained in the leading position, surpassing their new and nearest 

competitor, China, by a factor of 1.97, and Russia by a factor of 6. The gap between the U.S. and 

other countries is shrinking. France, Russia’s nearest competitor, outpaces Russia by a factor of 1.3 

Fig.54 shows the change in the citation index for different countries in the 2000s. Firstly, 

it should be noted that the citation index has increased for all countries; in Switzerland, which 

retained its leading positions in the 2000s, (incidentally leading not only in nanotechnologies), it 

grew from 10.4 to 15.44 cites per paper, while Korea, which by this parameter continued to hold 

the back 18th position throughout the 1990s, improved its index from 2.15 to 3.73. Within four 

years, the table of ranks changed considerably. For instance, Belgium overtook Canada, France 

yielded to Germany and Israel, Sweden outpaced Brazil and Austria, China and Korea overtook 

Russia, and Russia outpaced Poland. 
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Fig. 53. Number of Nanotechnology-Related Publications in 1994-2004 
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Fig.54. Citation Index (number of cites pe paper) in 1994-2004 
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The University of Arizona (U.S.)118 sampled 20 organizations that were considered to be 

leaders according to the number of publications submitted by the authors of these organizations 

in the period of 1976-2004. The Chinese Academy of Sciences led, with a great breakaway from 

all other scientific organizations (in 2004, it overtook the RAS), followed by the RAS, which 

outpaced the CNRS and a number of eminent universities (see Fig.55.). This chart provides some 

thought-provoking information regarding productivity of particular scientific organizations and 

countries in nanotechnologies. Our calculations illustrate that the leaders, in term of publication 

activity, included three Chinese scientific organizations. They covered 43% of all publications 

by Chinese scientists in nanotechnologies, and it was these organizations that assured China’s 

fourth position in world ratings in 1976-2004. The twenty most productive organizations in the 

world included six U.S. scientific organizations, whose publications made up only 15% of the 

total number of publications of American scientists, which guaranteed them the first place in 

ranks. France is represented by two organizations whose share in the total number of 

publications by French scientists made up 35% of the total. Four Japanese leading scientific 

organizations provided 28% of the papers published by Japanese scientists in 1974-2004. Russia 

is represented by the Russian Academy of Sciences, which covered 50% of the total number of 

nanotechnology-related publications of Russian scientists during that period. Certainly, the RAS 

is represented not by one research institute, similar to the Chinese and French academies, but, in 

fact, it is the Academy that assured Russia the sixth position in world ratings.  
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Fig. 55. Number of Nanotechnology-Related Publications of Reseach Organizations-Leaders  

in 1976-2004 

                                                 
118 Hsinchun Chen, Mapping Nanotechnology Innovations and Knowledge:  Global and Longitudinal Patent and 

Literature Analysis, Artificial Intelligence Lab University of Arizona 
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In 2005, the UK Engineering and Physical Sciences Research Council published data 

on the structural change of 25 scientific organizations leading in terms of publication activity 

in nanotechnologies.119 The data somewhat differs from the data of the University of Arizona 

as the selection was based on the quality of publications, and not quantity. First, they identified 

the papers that received the highest ratings based on the total number of citations in 2004 and 

2000, and only after that were the scientific organizations where the authors of these papers 

worked ranked, and respectively, the country affiliation of these organizations lined out. In 

2000, the elite club included four countries. In 2004, the number of countries increased to 

seven. This was due to a reduction in representation of U.S. scientific organizations, and the 

inclusion of new countries in the club of leaders – Germany, China, and the Netherlands. 

Russia was represented by one scientific organization – Russian Academy of Sciences – both 

in 2000 and 2004 (see Fig.56.).   
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Fig.56. Number of Scientific Organizations, by Country 

 

In 2007, Russia published 1790 nanotechnology related papers (China – 11313, India – 

2291), by 6177 authors120. When compared to 2000, the number of papers increased 2.2 times, 

and the number of authors – 2.4 times. Following the year 2000, the average annual growth rate 

of paper publications in Russia was 11,8% (in China - 31.43%, in India 33.51%).  

RAS published the most nanotechnology papers in Russia: about 4.8 times as many as the 

second most productive institution, Moscow M.V. Lomonosov State University (see Table 9.).  

                                                 
119 EPSRC Nanotechnology Theme Day, Engineering and Physical Sciences Research Council, London, 2005 
120 Xuan Liu at all.  Trends for nanotechnology development in China, Russia, and India, Springer 

Science+Business Media B.V. 2009 
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Table 9. Top 8 Institutions in  Nanotechnology Paper Publications in Russia (1976–2007) 

Rank Institutions in Russia # in 2000 # in 2007 # in 1976–2007 

1 Russian Academy of Sciences  526 1072 6,773 

2 Ioffe Phys Tech Institute of the RAS 67 53 649 

3  Moscow  Lomonosov State Univercity  78  225  1,421  

4  St Petersburg State University  23  73  397  

5  Ufa State Aviat Tech University  10  18  194  

6  Joint Institute of Nuclear Research  5  30  140  

7  Novosibirsk State University  9  0  110  

8  Moscow State Technical University n.a. N.E. Bauman  5  27  106  

Source: Xuan Liu at all.  Trends for nanotechnology development in China, Russia, and India, Springer 
Science+Business Media B.V. 2009 

Table 10 presents the major journals in which nanotechnology papers were published. 

Physical Review, Physics of the Solid State, and Semiconductors were the top three journals for 

publishing Russian nanotechnology-related papers. Among the top 10 publication sources, seven 

were Russian journals and the other three were American journals. Most of them focused on 

physics. Nanotechnology related papers published in 2007 accounted for 10%-19% of total 

publications in these journals121. 

Table 10. Top 10 Journals in Nanotechnology Paper Publications (1976–2007) 

Rank Journal Journal country Subject categories # in 
2000 

#in 
2007 

2007 to 
total 

#in  
1976–2007 

1 Physical Review  United States Physics, Condensed Matter 22  83  14,8 560  

2 Physics of the Solid 
State  Russia  Physics, Condensed Matter 29  63  12 523  

3 Semiconductors  Russia  Physics, Condensed Matter 42  43  10,4 411  

4 Technical Physics 
Letters  Russia  Physics, Applied  19  56  17 322  

5 JETP Letters  Russia  Physics, Multidisciplinary  21  33  11 296  

6 Applied Physics Letters  United States Physics, Applied  14  28  12,5 223  

7 Physics of Metals and 
Metallography  Russia  Metallurgy and 

Metallurgical Engineering  10  22  11,5 190  

8 Inorganic Materials  Russia  Materials Science, 
Multidisciplinary  10  30  17,1 175  

9 Journal of Experimental  
and Theoretical Physics  Russia  Physics, Multidisciplinary  11  32  19.1 167  

10 Physics of Low-
dimensional Structures  United States Physics, Applied; Physics, 

Condensed Matter  7  0   158  

Source: Xuan Liu at all.  Trends for nanotechnology development in China, Russia, and India, Springer Science+Business Media 
B.V. 2009 

                                                 
121 Xuan Liu at all.  Trends for nanotechnology development in China, Russia, and India, Springer Science+Business Media B.V. 2009 
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Table 11 identifies the “high impact” institutions in Russia, according to the average 

number of citations received from all SCI papers. They were kept only to the institutions with 

more than 100 papers in order to filter out the small institutions with little high impact 

publications. The table also reports the number of citations in 2000 and 2007 for these high 

impact institutions122. 

 

Table 11. High Impact Russian Institutions With More than 100 Papers 

Rank Institution in Russia # papers  
(1976–2007) 

# citations in 
2000 

# citations in 
2007 

Average number of 
citations (1976–2007) 

1  Ioffe Phys Tech Institute of the RAS 649  721  308  10.53  

2  Ufa State Aviat Tech University  194  52  176  6.99  

3  Boreskov Inst Catalysis of RAS 137  33  112  4.74  

4  Vavilov State Opt Inst  135  21  59  3.00  

5  Russian Academy of Sciences  7694  1835  2816 2  3.00  

6  Moscow MV Lomonosov State Univ 1,421  186  508  2.49  

7  Novosibirsk State University  110  5  40  2.11  

8  Technical University  106  4  30  1.55  

9  St Petersburg State University  397  35  101  1.45  

10  Joint Institute of Nuclear Research  140  5  39  1.44  

Source: Xuan Liu at all.  Trends for nanotechnology development in China, Russia, and India, Springer 
Science+Business Media B.V. 2009 

 

Among the high impact Russian institutions, the A.F. Ioffe Physical Technical Institute 

had the highest average number of citations. However, its citations in 2007 decreased to less than 

half of those in 2000. All the other institutions received more citations in 2007 compared to 

2000. Moscow’s M.V. Lomonosov State University was ranked sixth according to its impact. 

Table 12 shows the topics covered by Russian SCI papers from 1976 to 2007. (1) Major 

nanomaterial-related topics included ‘‘Quantum dots,’’ ‘‘Thin films,’’ and ‘‘Carbon nanotubes.’’ 

There were also topics about the properties of nanomaterials on particle state, such as ‘‘Ground 

state,’’ ‘‘Single crystals,’’ and ‘‘Crystal structures,’’ and on particle size, such as ‘‘Particle 

sizes,’’ and ‘‘Size distribution.’’ (2) Nano-device related topics included ‘‘Severe plastic 

deformation,’’ ‘‘Phase compositions,’’ and ‘‘Porous silicon.’’ (3) Measurement-related topics 

included ‘‘Atomic force microscopy,’’ ‘‘X-ray diffraction,’’ ‘‘Transmission electron 

microscopies,’’ ‘‘Scanning tunneling microscopy,’’ ‘‘Molecular beam epitaxy,’’ ‘‘Small-angle 

X-ray,’’ and  ‘‘Absorption spectra.’’  In  Russian  SCI  papers,  the  most  popular methods  were  

                                                 
122 Xuan Liu at all.  Trends for nanotechnology development in China, Russia, and India, Springer Science+Business Media 

B.V. 2009 
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related to ‘‘Aqueous solutions’’ and 

‘‘Molecular modeling.’’ Other topics about 

experiment environments were mainly about 

temperature, such as ‘‘Room temperatures,’’ 

‘‘Temperature dependences,’’ and 

‘‘Temperature ranges.’’ Meanwhile, under a 

particular effect, ‘‘Quantum effects,’’ 

different properties of the nanoparticles were 

discussed, such as ‘‘Optical properties’’ and 

‘‘Magnetic properties.’’123. 

In 2008, Russian scientists published 

2489 papers, which is 1.4 times more than 

in 2007. However, the share of papers by 

Russian authors compared to the total 

number of published papers in NN reduced 

to 3.25% (in 2007, 3.8%). Russia yielded to 

the UK and India, and took the 9th place 

according to its number of nanotechnology-

related papers. In 2008, American scientists 

published 6.8 times more papers than 

Russian ones; Indian scientists published 

1.38 times more papers, and scientists of 

Taiwan, which held the last position 

amongst the top ten leading countries, 

published just 17 papers less than Russian 

scientists, i.e. they are extremely close 

behind. 

Thus, in spite of the increasing financing of nanoscience in the 2000s compared to the 

1990s, Russia’s rank and share in the total number of the published nanotechnology-related 

papers has decreased.   

The table13 shows the most productive Russian scientific organizations and the number 

of papers they published in the 2000s. Among the 19 leading institutes, 13 are RAS institutes. 

 
                                                 

123 Xuan Liu at all.  Trends for nanotechnology development in China, Russia, and India, Springer 
Science+Business Media B.V. 2009 

 
Table  Topics of SCI Papers (Russia), 1976–2007  

Rank  Research are # of papers 

    

1  Quantum dots  397  

2  Atomic force microscopy  361  
3  X-ray diffraction  234  
4  Transmission electron microscopies  229  
5  Room temperatures  214  
6  Magnetic fields  207  
7  Low temperatures  179  
8  Temperature dependences  177  
9  Scanning tunneling microscopy  162  

10  Optical properties  157  
11  Severe plastic deformation  151  
12  Magnetic properties  144  
13  Temperature ranges  142  
14  Thin films  138  
15  Molecular beam epitaxy  134  
16  Carbon nanotubes  133  
17  Aqueous solutions  115  
18  Electric fields  95  
19  Phase compositions  90  

20  Electron microscopies  88  
21  Ground state  84  
22  Single crystals  78  
23  Electronic properties  77  
24  Particle sizes  76  
25  Size distributions  62  

26  Small-angle X-ray  60  
27  Porous silicon  58  
28  Crystal structures  58  
29  Scanning tunneling microscopes  45  
30  Molecular modeling  43  
31  Absorption spectra  43 

Table 12. Topics of Papers (Russia), 1976-2007 
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Table 13. Number of nanotechnology related papers in 2000-2009 

Organization nam Number of  nanotechnology  
related papers 2000-2009 

Moscow Lomonosov State University   2345 

Ioffe Physical-Technical Institute of the RAS   1760 

St. Petersburg State University  944 

A.M. Prokhorov General physics Institute of the RAS  618 

Institute of Semiconductor Physics, SB of the RAS  554 

Institute of Problems of Chemical Physics of the RAS    463 

The Shubnikov Institute of Crystallography of the RAS  468 

The Lebedev Physical Institute of the RAS  454 

Boreskov Institute of Catalysis, SB of the RAS   449 

The Institute of Solid State Physics of the RAS   405 

A.N.Nesmeyanov Institute of Organoelement Compounds of the RAS   377 

Nikolaev Institute of Inorganic Chemistry of the Siberian Branch of the RAS  348 

N.N.Semenov Institute of Chemical Physics of the RAS  344 

Federal State Unitary Enterprise "Vavilov State Optical Institute"  319 

Russian Research Center «Kurchatov Institute»  280 

Institute of Metal Physics, UB of the RAS      277 

Institute for Physics of Microstructures of the RAS  255 

Joint Institute for Nuclear Research  231 

Karpov Institute of Physical Chemistry, State Scientific Centre of the RF  204 

Source: Irina Razumova, NEIKON 
 
 

6.4. MAPPING KNOWLEDGE USING PATENT STATISTICS 

Patent analysis is used for assessing the development of different research communities 

and technology fields. In some sense, patent statistics are an indicator of the ability of a country 

to convert R&D output into technological products and market opportunities.   

Worldwide, the number of nanotechnology patent applications is growing fast. The 

evolution of the total number of nanotechnology patent applications in the 15 national 

repositories per year from 1991 to 2008 is shown in Fig 57. The annual rate of increase for all 

patent publications is more pronounced between 2000 and 2008 (34.5%). This rate is higher than 

that of the Science Citation Index’s article publication rate of 20–25% for the same period124. 

The rapid growth in patent applications is an indicator that nanotechnology is coming closer to 

the market.  

                                                 
124 Yan Dang, at all . Trends in worldwide nanotechnology patent applications: 1991 to 2008, Springer 
Science+Business Media B.V. 2009 
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The evolution in the number of patent applications in NN, published in different countries 

/ regions’ patent offices by year, is presented in the Table 14. Patent offices in the U.S., PRC, 

Japan, and South Korea have significantly more NN patent applications than other patent offices, 

and all experienced larger increases, especially after 2003. The PRC’s repository surpassed the 

U.S.’ repository after 2006125. The first four countries in number of patent applications are also 

leading in nanotechnology related paper publications.  

 

 
 

Fig.57. Total number of nanotechnology applications per year 
Source: Yan Dang, at all . Trends in worldwide nanotechnology patent applications: 1991 to 2008, Springer 
Science+Business Media B.V. 2009 
 

Table 14. Number of patent applications in NN in different countries/regions’  
patent offices by year 

Rank Patent office 
(repository) 2000 2008 Rank Patent office 

(repository) 2000 2008 

1  USA  405  3,729 8  Australia  76  136 

2  PRC  105  5,030 9  Mexico  0  88 

3  Japan  328  1,744 10  UK  14  68 

4  South Korea  74  1,249 11  France  8  38 

5  Canada  41  255 12  Brazil  0  103 

6  RF 45  162 13  Ukraine  0  83 

7  Germany  62  70 14  New Zealand  11  18 

Source: Yan Dang, at all . Trends in worldwide  nanotechnology patent applications: 1991 to 2008, Springer 
Science+Business Media B.V. 2009 

                                                 
125 Yan Dang, at all . Trends in worldwide nanotechnology patent applications: 1991 to 2008, Springer 

Science+Business Media B.V. 2009 
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The ranking is based on the total number of nanotechnology related patent applications. 

Accordign to this measure, the RF ranks in 6th place; it is comparable with its world rank of 

publications. In 2008, one may observer a huge increase in the number of patent applications 

compared to 2000.  

Table 15.  Top five applicant institutions in the 15 patent offices based  
on the number of nanotechnology patent applications  

No Patent 
office/repository Rank Applicant 2000 2008 

1 USA 1  USA  285 2,288 
  2  Japan  42 308 
  3  South Korea  6 343 
  4  Germany  23 168 
  5  Taiwan  7 175 

2 PRC 1  PRC  85 4,409 
  2  USA  3 260 
  3  South Korea  5 80 
  4  Japan  2 64 
  5  Germany  3 43 

3 South Korea  1  South Korea  41 967 
  2  USA  15 151 
  3  PRC  1 53 
  4  Japan  4 39 
  5  Germany  0 42 

6 Germany  1  Germany  56 124 
  2  Taiwan  1 1 
  3  USA  1 3 
  4  South Korea  2 2 
  5  Japan  0 1 

7 RF 1  RF 41 147 
  2  USA  1 3 
  3  Japan  0 3 
  3  Germany  1 1 
  5  France  0 2 

8 UK 1  UK  5 27 
  2 USA 8 15 
  3 Germany  0 7 
  4  Japan  0 3 
  5 South Korea 1 5 

9 France 1  France   6 37 
  2 Belgium 0 2 
  3 USA 2 0 

 
Source: Yan Dang, at all . Trends in worldwide nanotechnology patent applications: 1991 to 2008, Springer 
Science+Business Media B.V. 2009 
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Most patent offices generally publish the country of origin of the patent publications; 

Table 15 lists the top five countries where patent applications were filled. Table 15 shows, that 

all the patent offices saw the largest numbers of NN patent applications published by applicants 

from their own country. This indicates a ‘‘home advantage’’ effect126.  

It is not surprising that the U.S. was the most active internationally, with the largest 

number of nanotechnology patent applicants published in different parts of the world. It ranked 

second (after the home applicants) in all patent offices. The U.S. is a global player in NN and 

does not focus on some regions of the world. Of all EU member states, only Germany plays 

globally. The RF is not listed in any patent office; this indicates that the RF does not have an 

active strategy to enter some regional markets.   

 

Table 16. Top five applicant institutions in patent offices based on the number of 
nanotechnology patent applications from 1991 to 2008 

No. Patent office/  
repository Rank Applicant institution Country 

Number of  
nanotechnology 

patent applications 
(1991–2008) 

2000 2008 

1 Germany  1  Infineon Technologies AG  Germany 55 0 0 

  2  Fraunhofer Ges Forschung  Germany 44 4 4 

  3  Siemens AG  Germany 36 2 10 

  4  Henkel Kgaa  Germany 31 5 0 

  5  Hahn Meitner Inst Berlin Gmbh Germany 20 0 0 

2 Russian 
Federation  1 Zao NT MDT  RF 11 4 1 

  2 Boreskov Institute of Catalysis, 
SB of the RAS   RF 10 1 3 

  3 The Institute of Solid State 
Physics of the RAS    RF 10 0 6 

  4  Institute for Electrophysics 
and Electric Power of the RAS RF 10 6 0 

3 UK 1     Toshiba Res Europ Ltd.  UK 13 1 4 

   2  Hitachi Europ Ltd.  UK 9 0 0 

  3  Gen Electric  USA 8 1 0 

  4  Intel Co.  USA 7 0 3 

  5  Waters Investments Ltd.  USA 6 0 0 

4 France 1  Centre Nat Rech Scient  France 58 0 5 

  2  Commissariat Energie 
Atomique  France 41 1 3 

  3  O’real  France 27 0 0 

  4  Rhone Poulenc Chimie  France 10 0 0 

                                                 
126 Yan Dang, at all . Trends in worldwide nanotechnology patent applications: 1991 to 2008, Springer 

Science+Business Media B.V. 2009 
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Table 16 lists the leading applicant institutions per repository that include, as a rule, large 

companies, universities, and research centers. In each of the patent offices of the PRC, South 

Korea, Germany, the Russian Federation, and France, all of the top five applicant institutions were 

from the home country127. One has to note, that in the RF, these are mainly institutes of the RAS. 

International Patent Classification (IPC) class was used to indicate technology fields in 

Table 17. Among the top five technology fields in the national patent offices, there were 19 

unique IPC classes, 10 of which ranked among the top five in more than one patent office: 

• ‘‘Semiconductor devices; electric solid state devices (H01L) ranked by EU countries, 

the Russian Federation, U.S. and Asia Pacific countries. 

• ‘‘Preparations for medical, dental, or toilet purposes’’ (A61K) ranked also by the EU 

countries, USA and, the Russian Federation; 

• ‘‘Non-metallic elements, compounds’’ (C01B) ranked among the top five by France, 

UK, the Russian Federation, USA, and Asia Pacific countries. 

• ‘‘Chemical or physical processes, e.g., catalysis, colloid chemistry; their relevant 

apparatus’’ (B01J) also ranked among the top five by China, Germany, the Russian 

Federation, and some other countries128.   

 

Table 17. Top five technology fields in patent offices based on the number of nanotechnology 
patent applications 

No 
Patent  
office/ 

repository 
Rank IPC class Class name 

Number  
of  patent 

applications  
(1991-2008) 

2000 2008 

1 USA  1 H01L Semiconductor devices; electric solid state devices  4,203 76 743 

  2 A61K Preparations for medical, dental, or toilet purposes  1,974 51 367 

  3 G01N Investigating or analyzing materials by determining 
their chemical or physical properties 1,754 36 230 

  4 C01B Non-metallic elements; compounds 1,453 23 187 

  5 B32B Layered products, i.e., products built-up of strata of 
flat or non-flat, e.g., cellular or honeycomb 1,400 15 444 

2 PRC  1 A61K Preparations for medical, dental, or toilet purposes  1,549 9 370 

  2 C01B Non-metallic elements; compounds 1,501 14 392 

  3 B01J Chemical or physical processes, e.g., catalysis, 
colloid chemistry; their relevant apparatus 1,311 11 388 

  4 C08L Compositions of macromolecular compounds  1,247 7 349 

  5 H01L Semiconductor devices; electric solid state devices  1,095 4 350 

                                                 
127 Yan Dang, at all . Trends in worldwide nanotechnology patent applications: 1991 to 2008, Springer 

Science+Business Media B.V. 2009 
128 Yan Dang, at all . Trends in worldwide nanotechnology patent applications: 1991 to 2008, Springer 

Science+Business Media B.V. 2009 
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No 
Patent  
office/ 

repository 
Rank IPC class Class name 

Number  
of  patent 

applications  
(1991-2008) 

2000 2008 

3 Japan  1 H01L Semiconductor devices; electric solid state devices  2,324 81 367 

  2 C01B Non-metallic elements; compounds  1,994 55 292 

  3 B82B Nano-structures manufacture 1,599 35 229 

  4 G01N Investigating or analyzing materials by determining 
their chemical or physical properties 1,123 47 89 

  5 H01J Electric discharge tubes or discharge lamps  1,031 58 82 

4 South 
Korea  1 B82B Nano-structures manufacture or treatment  1,280 5 417 

  2 H01L Semiconductor devices; electric solid state devices  1,094 29 238 

  3 C01B Non-metallic elements; compounds 409 5 103 

  4 C08K Use of inorganic or non-macromolecular organic 
substances as compounding ingredients 374 0 88 

5 Germany  1 H01L Semiconductor devices; electric solid state devices  165 7 17 

  2 B01J Chemical or physical processes, e.g., catalysis, 
colloid chemistry; their relevant apparatus  135 13 10 

  3 B82B Nano-structures manufacture or treatment  121 3 16 

  4 G01N Investigating or analyzing materials by determining 
their chemical or physical properties  111 3 13 

  5 A61K Preparations for medical, dental, or toilet purposes  103 6 8 

6 Russian 
Federation 1 B82B Nano-structures manufacture or treatment  118 2 55 

  2 H01L Semiconductor devices; electric solid state devices  88 4 13 

  3 C01B Non-metallic elements; compounds 75 2 16 

  4 B01J Chemical or physical processes, e.g., catalysis, 
colloid chemistry; their relevant apparatus  69 6 15 

  5 A61K Preparations for medical, dental, or toilet purposes  58 1 12 

7 UK  1 H01L Semiconductor devices; electric solid state devices  83 2 16 

  2 G01N Investigating or analyzing materials by determining 
their chemical or physical properties  58 2 15 

  3 B01D Separation  30 2 2 

  4 A61K Preparations for medical, dental, or toilet purposes  29 0 7 

  5 C01B Non-metallic elements; compounds 28 0 2 

8 France  1 A61K Preparations for medical, dental, or toilet purposes  69 0 2 

  2 H01L Semiconductor devices; electric solid state devices 61 0 6 

  3 B82B Nano-structures manufacture or treatment  55 0 7 

  4 C01B Non-metallic elements; compounds 47 0 7 

  5 A61Q Use of cosmetics or similar toilet preparations  45 0 2 
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Compared to 2000, in 2008, there were many more NN patent applications in the top five 

technology fields for different patent offices. In these promising fields, one can expect 

competition between the U.S., Asia Pacific countries, EU countries, and probably the Russian 

Federation in world markets. If the number of patent applications in these areas is to be used as 

an indicator of competitiveness, than one can conclude that the U.S. and Asia Pacific countries 

are more prepared at wining the race.  

Thus, summarizing, it should be noted that the number of patent applications filed to the 

Russian Patent Agency is growing. Russia holds the 6th to 7th place in world ratings, which 

corresponds to Russia’s rating in its number of nanotechnology-related publications. However, 

concerning filing patent applications to foreign patent organizations, Russia lags far behind many 

countries.  

Our survey of the scientific organizations allowed specifying current trends and 

problems.  

Among the surveyed institutes, 81% answered patenting-related questions. On average, 

there were 28 patent applications per institute during the last five years, while some institutes 

were very active – about 150 patent applications (see Table 18.). The higher school sector 

favorably differed from all others: organizations of this sector filed 1.5 times more applications 

during the five-year period than academic institutes did, and 2.2 times more than scientific 

organizations of the ministries and agencies did.  

 

Table 18. Patent applications by different type of organizations 

Patent applications by different type of organization 

 Min. Max. On an average per institute (%) 

Total 1 155 28,6 

Academic research institutes 1 115 22,5 

Universities 5 150 46,0 

Organizations of ministries and agencies 4 155 31,0 

Private sector 2 38 9,8 

 

The survey showed that Russian scientists are not inclined to patent their results in the 

foreign patent organizations, which is consistent with statistical data. Within the five-year period, 

the surveyed institutes filed only 30 patent applications to the European Patent Office, 12 

applications to the United States Patent and Trademark Office, and one application to the Japan 

Patent Office. 

The gap in number of nanotechnology related patent applications between Russian and 

foreign patent offices indicate that Russia does not strive to play in the world market and fight 
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for world leadership. This also indicates the “home advantage” effect. As defined in many 

studies, the “home advantage” effect is the tendency of domestic applicants to file more patents 

with their home country patent office than foreign applicants. 

It should be noted that neither Russian scientists nor scientific organizations have enough 

incentives for patenting their inventions. The question of intellectual property rights for 

inventions funded by the state budget has not yet been solved. There is neither a clear delineation 

of intellectual property rights between the authors of such property (physical persons) and 

organizations (legal entities) employing these physical persons, nor incentives in the physical 

persons or legal entities. Physical persons are not interested in receiving a patent as they do not 

see financial benefits for themselves, while for legal entities it does not make sense either, 

because of the low estimated value of intellectual property129. Moreover, a patent discloses 

sufficient information about an invention, but without providing reliable protection against 

copying it. In the last years, the general situation regarding protection of intellectual property 

rights began changing for the better, however, it should be noted that ca.10% of the surveyed 

heads of scientific organizations still believe that insufficient protection of intellectual property 

rights is an extremely acute problem which slows down technology transfers, ca.16% of the 

respondents classified it as a serious problem, and ca.23% of the respondents believe that it is a 

tangible problem.     

6.5. KNOWLEDGE PRODUCTION: BOTTLENECKS  
AND POSSIBLE SOLUTIONS 

The analysis of the sectoral R&D system has demonstrated that a lot of problems have 

been formed, which hamper it from evolving in a sustainable way, to intensify knowledge 

production, and to contribute this way to the improving competitiveness of home companies and 

to social problems’ solution. Some of the problems are inherited from the past (uneven 

distribution of R&D organizations across the regions of the Russian Federation, still not strong 

relationships between different sectors of science, weak private sector), others are put on the 

agenda through the globalization of science (brain drain, outsourcing), some emerged and gained 

strength as a result of inadequate measures, implemented by public authorities (R&D personnel 

aging, loss of Russian scholars’ positions in nanotechnology-related publications on the world 

scene), and finally, several problems have roots in the nature of nanotechnology 

(nanotechnology multidisciplinarity nature, research infrastructure special requirements). In our 

survey, we tried to clarify what the bottlenecks that hamper progress and press down the 

dynamic of the sectoral R&D system are. 
                                                 

129 Competing for the Future Today: New Innovation Policy for Russia, “Opora Rossii” and Savings Bank, p. 41 



Knowledge Production for SISn:  
Sectoral R&D System Development 

 172

PART VI 

Fig.58 provides information about respondents’ judgments. Two problems were 

identified by respondents as “extreme” or “strong” problems – “insufficient funding and “low 

demand in the home market”, the later of which also resulted in insufficient funding from the  

private sector. We believe that low demand in the home market is conditioned not only by the 

embryonic stage of nanomarket development, but is also aggravated by the flow of foreign 

technologies to the home market; foreign companies flourish at the emerging Russian 

nanomarket. Insufficient funding could seem like a surprising problem seeing that public funding 

has increased substantially after the Presidential NNI had been launched, and the RF entered the 

“leader’s club”, if based on the evaluations of Cientifica and departmental statistics of the MES 

of the RF. However, the majority of respondents considered the problem extreme or strong. That 

means that for the majority of institutes, the funding only slightly increased, and they are still 

under-funded.    

0% 20% 40% 60% 80% 100%

Low demand at the home
market

Insufficiant funding

Lack of qualified personnel

Lack of required facilities

  R&D multidisciplinarity and
lack of multidisciplinary

networks

slight problem moderate problem strong problem extrime problem hard to answer

 
Fig. 58. Bottlenecks for Knowledge Production 

Source: NANORUCER Project 
 
 

Two problems were evaluated by respondents as strong or moderate: “lack of qualified 

personnel” and “lack of required facilities”. Lack of qualified personnel is a problem, which 

harms not only the R&D system in Russia, but also many sectors of economy. In the Russian 

R&D system, the roots of the problem lie not only in the globalization of science but also in 

inadequate public measures, low status of science in the public and private sector, and in society 

as a whole. In the sectoral R&D system, the problem is aggravated by the multidisciplinary 

nature of nanotechnology; new requirements in the level of education and accordingly to the 

educational system are put in place by the very nature of this field of S&T.  
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In the survey, the respondents still judged “lack of required facilities” as a hot problem in 

spite of measures implemented in several federal programs and the implementation of the 

specialized program (Development of the Nanoindustry Infrastructure of the Russian Federation 

for 2008-2010). We believe, that these measures have not reached all R&D organizations; one has 

to note, that measures fulfilled in the federal program Development of the Nanoindustry 

Infrastructure of the Russian Federation for 2008-2010 were oriented mainly on the equipping of 

NNN members.  

Finally, R&D multdisciplinarity and lack of multidisciplinary networks hurts the sectoral 

R&D system less than other listed problems; the majority of respondents classified it as a 

moderate problem. We believe that the strong ability of Russian scholars to self-organize, as well 

as some measures implemented by the RAS, have graded the problem to some extend.  

What and who could drive the positive changes in the sectoral R&D system? This 

question was given to respondents to realize what actors the heads of R&D organizations 

consider to be the principal drivers of positive changes, and what measures could change the 

paths of development for the better.   

 

0% 20% 40% 60% 80% 100%

Russian President initiative

Growing demand

RAS program in NN

FTP NN Infrustructure development

FTP R&D in priority directions of S&T complex development

aggravation of econommic, health and environmental
problems, which might be solved only by nanotech

cooperation with EU institutes provided equipment or know
how

slightly effective moderately effective very effective extremely effective hard to answer

 
Fig. 59. Drivers of Positive Changes in Knowledge Production 

Source: NANORUCER Project 

 

Three items received the highest attention: “growing demand”, “the Russian President’s 

initiatives”, and “cooperation with EU institutions”. Therefore, the key actor the heads of R&D 

organizations rely on, is the President of the RF, and the most appreciated changes might be 
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changes in demand in the home market and fostering collaboration with the EU (see Fig.59). The 

key measures (Development of the Nanoindustry Infrastructure of the Russian Federation for 

2008-2010; RAS program in NN, FTP Research and Development in Priority Areas of S&T 

Sector Development in 2007-2012), implemented by key actors in the sectoral R&D system (the 

RAS, the MES of the RF, RUSNANO corporation) are judged mostly as very effective and 

moderately effective. The respondents also judge the aggravation of economic, health, and 

environmental problems as very high, seeing as they can impact the market demand.  

6.6. COMMERCIALIZATION 

In knowledge-based economy, the traditional role of R&D organizations as a generator, 

repository, and disseminator of knowledge and learning is being altered. There is a growing view 

that R&D organizations have a larger responsibility, and a special capability, to assist in 

transforming their knowledge into potential opportunities—economic and employment growth. 

Commercialization of research, whether in the form of establishing new companies or licensing 

to existing companies, offers considerable promise. However, in regards to research 

commercialization, current trends in Russia are well behind emerging performance targets. At 

the same time, other evidence clearly shows that there has been a substantial enhancement in the 

commercialization performance of some Russian R&D organizations during the past years.  

One has to note, that the overall situation with small innovative companies in Russia is 

not encouraging. In 2004, there were 22.5 thousand small innovative companies in Russia (2.5% 

of the total number of small companies); in 2009 – 12.3 thousand (0.75%)130. 

This is happening despite the progress in development of infrastructure to support small 

business in Russia. According to the Resource Center of Small Enterprises, there are 99 regional, 

interregional, and other foundations for the support of small business enterprises, 110 municipal 

foundations, 22 leasing companies, the Special Bank for Crediting Small Business (CMB Bank) 

with 18 regional offices, non-bank organizations providing microfinancing to small companies, 

and credit cooperatives in Russia. However, very few of them support small innovative companies, 

and even fewer, start-ups. During the economic crisis of 2008-2010, large and medium companies 

have not only decreased their own expenditures on R&D but they also cut outsourcing of R&D, 

which was mostly implemented by small companies. Simultaneously, banks stopped crediting 

small innovative companies. All this created very unfavorable conditions for small firms; under 

these circumstances, the number of start-up companies decreased. 

                                                 
130 Tormysheva T., The Basic Problems Interfering the Creation of Small Innovative Companies in Higher 

Educational Establishments //Innovation and Investments for Modernization and Technology Reconstruction of the 
Russian Economy. Abastracts. M.: “Innovatika”, 2010, p.61 (in Russian). 
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There is presently a movement in two major directions aimed at supporting start-ups. 

First, there is new legislation encouraging the creation of start-ups. Second, there are new 

initiatives for existing Funds to provide targeted support to start-ups. 

The new Federal Law No. 217-FZ “On amendments to certain Russian Federation’s 

legislative acts related to the creation of business entities by federally-funded scientific and 

educational institutions with the purpose of practical application (implementation) of intellectual 

activity results” (hereinafter referred to as “Law 217-FZ”) came into effect on August 2, 2009.  

The Ministry of Education and Science developed the concept of Law 217-FZ, with the active 

participation of the scientific community, as well as the Russian Federation’s State Duma (lower 

house of the Parliament). The main purpose of Law 217-FZ was to create favorable conditions 

for the practical use of scientific research results with prospective commercial potential. The 

newly adopted Law is focused on standardizing the process of creation of start-up and spin-off 

companies by federally funded scientific and educational institutions. For the first time, these 

institutions may, in partnership with entrepreneurs and investors, create “business entities” 

(innovative start-ups). It is anticipated that the small innovation companies set up by research 

institutes and universities will utilize intellectual property (IP) created by these institutions and 

thus give a boost to the commercial application of research results. It is also expected that start-

ups will involve students and post-graduate students in research and development activity. 

The main aspects of the new Law are as follows: 

1) Federally-funded entities (R&D institutes and universities) may contribute the right to 

use intellectual property, monetary funds, equipment, and other property under their operational 

control to the authorized capital of the small innovation companies being created by them. In 

practice, so far, there is only mechanism in place to contribute the right to use IP created in the 

university or research institute. 

This part of the Law is in contradiction with the Civil Code, according to which the 

transfer of property and monetary funds by a federally funded institution is allowed only when 

authorized by the federal agency that has jurisdiction over that respective institution. Today, only 

autonomous institutions are granted broader powers, because the organizational/legal form of an 

autonomous institution significantly simplifies the transfer of both intellectual and financial 

resources to small businesses. This contradiction in the laws has not been removed yet. 

2) Provided by the research institutes and universities equity share of the joint stock 

company may not be less then 25 percent (and in the case of LLC, not less then 1/3). It is allowed 

to include other persons/entities in the structure of founders of a small innovation company. The 

participation of private investors in founding start-ups is basically obligatory. 
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3) Research institutes and universities will have full discretion over the dividends earned 

on their share of the start-ups in their portfolio. However, these funds may only be used with the 

permission of the founders of federally funded institutions and with certain purposes: for legal 

protection of intellectual activity results, payment of fees to their authors, and performance of 

charter-prescribed activity. The latter means that the universities and research institutes may use 

the income for purposes not necessarily innovation-related. 

The MES of the RF is presently trying to create tools to support the implementation of 

this Law. In order to create start-ups at federally funded scientific and educational institutions, it 

is possible to apply for seed funding from the Seed Fund of the Russian Venture Company (the 

amount of its capitalization is 2 billion rubles) and potentially augment early stage funding via 

grants from the Fund for Assistance to Small Innovative Enterprises and similar government 

organizations. 

Overall, Law217-EZ has opened new horizons for the innovation economy and 

technology entrepreneurship in Russia.  Despite several issues that are currently being discussed 

and awaiting resolution, the newly adopted law creates a legal framework for a consistent and 

predictable technology transfer system and supports creation of university start-ups and 

technology transfer. 

As of beginning of October 2010, 560 start-ups were created by research institutes and 

universities under Law 217-FZ131. This is a rather good result, however, much lower than the 

government expected. The planned indicator for 2009 was to create 925 start-up companies. 

Legal controversies that are within the law itself are among the most hampering factors for its 

implementation. 

The financial support for start-ups is presently mainly provided through two major 

organizations – the RFP SMEs in S&T, and the Seed Fund of the Russian Venture Company 

(RVC) (see more details in the “Development financial infrastructure” part of the report). 

The most common financial needs for universities in research commercialization are for 

pre-seed capital to fund prototype development, and for funds to support adequate IP protection. 

However, one has to note, that before assessing the financial need required for 

commercialization, one has to first invest in R&D to produce sufficient portfolio of research.  

For the U.S., one spin-off company is generated from a research expenditure of about 

US$150 million, with best performers at US$50 million; in Australia the figures are A$113 

million per spin-off for research-intensive universities, and A$303 for medium and small 

research profile universities. In Russia, our survey demonstrated that one spin-off company is 
                                                 

131 Dyachenko Oleg, director of TTO Center, Moscow State University. Presentation given at the CRDF Rostov-
on-Don practicum on technology commercialization. October 15, 2010. 
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generated from research expenditures of about 45 mil. RUR.(about US$1.5 mil.) to 1 mil. RUR. 

(about US$33 thousands). Could we conclude that Russian R&D organizations look more 

productive in terms of setting up spin-offs companies? 

The survey demonstrates that the best-performing R&D organizations achieved relatively 

good research commercialization outcomes, and way above the average (see Table 19.). 

However there is considerable variability in performance, with a considerable gap in the majority 

of R&D organizations. 

 

Table 19. Number of spinoffs set up by R&D organizations of different type 

Type of organization min max On an average per one org. 

Total  1 27 3,2 

Academic research institutes 1 5 1,9 

Universities  1 27 5,1 

Organizations of ministries and agencies 1 1 1,0 

private  1 2 1,3 

 
 

The survey helped outline the key problems in the way of R&D commercialization by 

researchers (see Fig. 60). The key problem for scholars became lack of funding for 

commercialization (about 50% of respondents considered it an extreme problem), lack of 

experienced researchers in commercializing their R&D (about 30% of respondents referred to it 

as an extreme problem), and administrative barriers in entering the home market (more that 22% 

considered it an extreme problem). These are first level problems. The second level problems are 

the following: lack of incubators and venture funds, lack of interest of researchers to apply for 

patent, lack of interest of researchers to commercialize their R&D, insufficient defense of IP, and 

lack of information about R&D; the majority of respondents ranked these problems as strong or 

moderate. 

One can also add to this list of problems certain cultural issues like weak entrepreneurial 

tradition, shortage of individuals ready to combine a science and business carrier, as well as 

some issues inherited from the soviet model of NIS such as limited mobility between research 

institutes and between the R&D system and industry, and weak academy-industry relations132.  

We also tried to draw out around drivers, that could accelerate the positive changes and 

push transition to a new and more effective mode of commercialization (see Fig.61.). The survey 

highlighted that respondents expect that growing demand in the home market and public support 

                                                 
132Dr. Nadezhda Gaponenko Russian Nanotechnology 2020, European Foresight Monitoring Network, 

http://www.foresight-network.eu/index.php?option=com_docman&task=doc_view&gid=75  
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Fig. 60. Problems Hampering Knowledge Transfer and Commercialization in NN 
Source: NANORUCER Project 

 

 

0% 20% 40% 60% 80% 100%

growing demand at home market

growing competition at home and world market

public support for R&D commercialization

RUSNANO initiatives

venture investment growth

business incubators program

new generation of scholars, which will be more mobile and
entrepreneurial

cooperation with EU institutes, which will provide
equipment and know how

slightly effective moderately effective very effective extremely effective hard to answer

  

Fig. 61. Drivers, which could push technology transfer and commercialisation  
in NN in the future 

Source: NANORUCER Project 
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for R&D commercialization could drive the positive changes and accelerate R&D 

commercialization. The respondents feel that the strong factors, which could change the formed 

trends and push R&D commercialization, could include the growth of venture investments, the 

growth of competition in the world and home market, the incoming generation of scholars, 

which might be more mobile and entrepreneurial, and cooperation with EU institutes, which 

could provide know how. 

6.7. RESEARCH INFRASTRUCTURE DEVELOPMENT  

The key challenge facing innovation systems at the stage of transition to a knowledge-

based economy is growth of innovation complexity, and one of its manifestations is the radically 

new role of multidisciplinary and interdisciplinary research in the development of science and 

technologies. This challenge has brought a number of new problems to the agenda, one of them 

being that R&D requires novel – and usually expensive equipment; moreover, one research 

involves not just one installation, but also diagnostic, analytical, metrological, and other 

facilities. Scientific organizations, universities or corporate laboratories cannot afford such a 

facility, and it would be unpractical, too, as many expensive installations would not be used on a 

daily basis. Thus, a necessity emerged for special institutions within the innovation systems to 

address these problems. Centers of collective facility use (CCFU) have become such institutions.  

The U.S. was the first to recognize the importance of research infrastructure for the 

development of nanotechnologies in their NNI, and distinguished this area as a major priority 

together with the building of human capacity and support of basic and applied research. After the 

U.S., many countries included this issue in their national programs. 

Thus, CCFUs emerged in SISn’s as institutions of research infrastructure where a 

package of multipurpose equipment for R&D is installed, and all SISn organizations receive 

access to such equipment. All countries of the world plan such measures to solve the problem of 

providing researchers with state-of-the-art, in many cases expensive equipment, and, 

simultaneously, more efficient use of such equipment.  

6.7.1. Stages of CCFU Development in the Russian SISn 
Four stages can be distinguished in the evolution of the CCFU in the Russian innovation 

system, besides, the major players who initiated and "pushed" the development of the CCFU 

changed at each stage, and the motivation of the major players and conditions where they acted 

also changed.  

Establishment of the CCFU in Russia began in the 1980s. At that time, there was an 

objective to provide more efficient use of scientific equipment in the regions, in particular, in the 
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science intensive regions. The very initiative came from the scientific community and policy 

makers. At that stage, there were debates regarding the benefits of the new institution and issues 

of its embedding in the R&D system.  

In the 1990s, the second stage of CCFU development began; at that stage, the centers 

were set up as a reaction to the accelerated outdating and wear of scientific equipment; they were 

established as a result of the self-organization of various actors, usually on the initiative of the 

heads of universities and research institutes. Scientific equipment owned by various departments 

of the universities or research institutes was consolidated for R&D, and, also very frequently, for 

education purposes. At a regional level, agreements were made for sharing equipment between 

the institutes located in the same region. The centers usually had no legal status; they were 

divisions of the organizations, and interrelations between various organizations were arranged on 

the basis of cooperation agreements. Thus, the initiative of creating the centers came from the 

grassroots, as a reaction to the shortage of equipment.  

At the third stage, the role of the federal power structures changed, and it was the 

Ministry of Education and Science that became the major driver. Establishment and support of 

the CCFUs received a priority status in the Russian science and innovation policy. The centers 

were set up and equipped according to the primary measures for implementation of the 

Guidelines of the Policy of the Russian Federation in Development of S&T up to 2010 in the 

framework of the Federal Target Program “Research and Development in the Priority Areas of 

Science and Technology Development in 2002 – 2006”. In the course of the Program 

implementation, 12 CCFUs were set up; 160 mil. RUR (ca. $7 mil.) was allocated for this 

purpose; 44 of the earlier established CCFUs were supported in 2005-2006, with an annual 

allocation of about 6-7 mil. RUR. (ca. $300 thousand). By the end of 2006, a network of 56 

CCFUs was created, and 42 of these centers worked in NN.  

The objective of these measures was to reverse the negative trend in ageing of scientific 

equipment within the shortest possible time. For instance, according to the MES of the RF, 

support of CCFUs in the framework of the Federal Target Program allowed a 15% upgrade in 

the equipment of the centers in 2005, and 19% in 2006.  

Priorities of S&T development in 2007-2012, formulated in the Federal Target Program 

“Research and Development in the Priority Areas of Development of the Science and 

Technology Complex of Russia in 2007-2012,” again included CCFUs among the priorities. The 

planned funding from the state budget to support CCFUs in 2007-2008 was 1575 mil. RUR (ca. 

$60 million). It is planned that by 2012 ca. 50% of CCFU facilities should be research 

complexes with a value starting at 30 mil. RUR (ca. $1 million), and the average age of the 
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equipment should not exceed 8 years. It should be noted that 91% of these CCFUs are centers 

conducting R&D in NN. 

After adoption of the Presidential Initiatives in NN and enhancement of the status of this 

S&T area, the Federal Target Program “Development of the Nanoindustry Infrastructure in the 

Russian Federation in 2008-2010” was adopted in 2007. This marked the transition to the fourth 

stage of CCFU development. A major objective of the Program is creation of NNN on the basis 

of state scientific organizations, and providing the NNN organizations with special experimental, 

diagnostic, metrological, process, and production equipment. It should be noted that the 

coordinator of the Program is the RF MES, and the greater part of the program budget will be 

received by the ministry, however, the program is interdepartmental; it includes such ministries 

and agencies as the RF MIT, Russian Space agency, Rosatom, and the RAS – all of them 

important in terms of regulation of nanotechnology development in Russia, and they come with 

their own budgets, though modest if compared to that of the MES of the RF. 

A very important priority of the Program is technical upgrade of the key Russian SISn 

organizations; ca.70% of the annual budget of the Program is allocated for this item. 

Implementation of this priority objective provided for the technical upgrade of the leading NNN 

scientific organization as well as leading organizations in major nanoareas, and also creation of 

science and education centers in the universities that are most important in terms of 

nanotechnology development in Russia. Moreover, a decision was passed that the equipment to 

be purchased will be used in the regime of the centers for collective facility use. 

The Program implementation envisages the following results: 

- the share of scientific, innovation, public and private organizations that have access to 

Russian SISn infrastructure will grow up to 90%; 

- equipment per employee in NNN will grow up to 860 thousand RUR (ca. 21.5 thousand 

euro); 

- average age of the scientific and special equipment, instruments, and devices in the 

leading sectoral organizations of the NNN will be within 5 years. 

Thus, two federal programs where CCFUs are included as priorities are simultaneously 

underway in Russia. Under the Federal Target Program “Research and Development in the 

Priority Areas of Development of the Science and Technology Complex of Russia in 2007-

2012”, the existing centers are being equipped and new centers are being established, and there 

are plans to reduce the average age of equipment to 8 years. It is very questionable that such 

overage equipment can provide R&D at a world level in such a fast developing S&T area as 

nanotechnologies. Moreover, according to our observations, the equipment is procured in a 
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systemless way, very frequently at the end of the year to spend the allocated funds. Procurement 

of the equipment is not interlinked with the current – and especially future demand – or with the 

strategy of nanotechnology development in particular nanoareas or in the Russian regions. 

It should be noted that some CCFUs already suffer from underutilization and lack of 

demand for the equipment; therefore, loading of the equipment has already been included in the 

objectives of the Federal Program. It should also be noted that the present-day users’ demands 

remain unsatisfied. The key reasons are associated with a lack of necessary equipment and 

measurement techniques. This is indicative of a misbalance between supply and demand 

The second Program, “Development of the Nanoindustry Infrastructure”, allocates the 

investment for the NNN technical upgrade, which would be considered a large-scale investment 

even in terms of technologically advanced countries, and the equipment of the NNN members 

will be provided to other users under the CCFU arrangement.  

Although the actions undertaken by public authorities are not strategically oriented and 

efficiency of the use of the resources can be assessed only post factum, it is a fact that at the third 

and fourth stages of CCFU development the federal authorities took an active position –primarily 

the RF MES as it is this ministry that is responsible for the development of the research 

infrastructure. At the fourth stage, the major federal level authorities begun interacting within the 

FTP “Development of the Nanoindustry Infrastructure” regarding development of the SISn 

infrastructure as a whole and CCFUs, in particular, – that is, a new field for dialogue between 

various public authorities is taking shape, although, for the time being, only at the federal level. 

It should be stressed that at the third and fourth stages, the CCFUs were not only set up 

and supported under the above-mentioned programs. First of all, after the rising of the CCFU 

status within the federal authorities, regional governments also changed their attitude. For 

instance, the nanotechnology CCFU of the Chuvash Republic was set up in the framework of the 

Republican Comprehensive Program of Innovation Development of the Chuvash Republic in 

2006-2010; in 2007, the Ural Center of Collective Facility Use was established on the initiative 

of the Ministry of Industry, Energy and Science of the Sverdlovsk Region. These examples 

indicate that the positions of the regional power structures are becoming proactive. Regions of 

the Russian Federation, on the one hand, try to consolidate their capacity both in the equipment 

and intellectual terms; they try to develop and strengthen the available capabilities and 

simultaneously receive, even if only a part, of the financial resources for CCFU development 

from the federal budget. In turn, the RF MES is executing its mission for providing the research 

organizations with equipment, tries to involve the regional authorities in this process, and engage 
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the regional budgets to the CCFU funding. In such a way, dialogues and coordinated actions 

between the regional and federal power structures are gradually built.  

The programs for the development of federal universities also provided for establishing 

the centers of collective facility use; for instance, CCFU “High technology methods of research 

and testing of the new materials, nanomaterials and mineral raw materials” was set up in the 

Siberian Federal University under the program of university development in 2007-2010. Thus, 

CCFUs are supported by various players and are funded from various budgets.  

6.7.2. Current Trends and Problems 
At the fourth stage, in addition to considerable expansion in the number of stakeholders 

involved in supporting the CCFUs, qualitative changes in their model of performance have been 

started. We will try to highlight the most important ones. First of all, we remind that from the 

very beginning, the CCFUs were organized to concentrate the equipment for more efficient use 

by all R&D organizations of the Russian SISn. Two types of CCFU could be distinguished: 

- those with clearly pronounced research orientation, which were created within the 

scientific organizations; 

 - those with scientific and educational orientation, which were created within 

universities.  

A concentration of high-tech equipment entailed a concentration of highly qualified staff 

as CCFUs turned into institutions where R&D could be conducted at a qualitatively new level. 

The concentration of equipment and highly qualified staff prepared the conditions for 

interdisciplinary research and strengthening the role of the CCFUs in interdisciplinary research, 

and also promoted enhancement of the educational function of the CCFUs, all the more so that 

the status of nanotechnologies in the public authorities and in society began growing at that 

stage, and lack of human capacity for the developing new sectoral innovation system also 

emerged. In such a way, CCFUs began transforming into the institutions of research and 

educational infrastructure of the Russian SISn. 

One should also note the following important changes that can transform the CCFU 

model. The point is that in many CCFUs the equipment is used for product certification and 

small-scale production. What's more is that the CCFUs begin conducting R&D and leasing out 

equipment to corporate sector, i.e., they can contribute to technology transfer and 

commercialization, to building bridges between science and industry, i.e., they can gradually 

transform into institutions of the innovation infrastructure. Some centers, for instance, the Ural 

CCFU, even now set the objective to consolidate capacity of the universities, research 

organizations, and corporate sector for production and use of innovations.   
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At the fourth stage, one may observer the emergence of associations that bring together 

several centers under a common umbrella, as well as center networking. For example, the 

Integrated CCFU of the Tomsk State University brings together 10 centers. Another example is 

the CCFU of the Lebedev Physical Institute that was created as a structural unit of the institute 

on the basis of its three divisions in 2004. In 2006, laboratories of several RAS institutes joined 

the CCFU as associate members; now the center functions on the basis of four RAS institutes 

under the supervision of the Scientific Council made up of representatives from six 

organizations. This center is also included in the RAS CCFU network.  

Considering the number of employees in Russian CCFUs, these are small, mobile 

structures; mostly organizations employing up to 50 persons. Although these are small centers, 

most CCFUs conduct interdisciplinary research, and most centers conduct research in two or 

more nanofields.  

Some CCFUs believe they possess state-of-the-art equipment; one also has to note, that 

the share of foreign equipment is usually quite large. In Russia, the public authorities take a 

greater burden in funding the procurement of new equipment, and the main investor is the MES 

of the RF. Contribution of the other ministries and agencies is less important. However, some 

centers purchased the equipment through the money received from private investors and 

international organizations. One cannot rule out that it is a new emerging and promising trend, as 

concentrations of highly qualified staff and state-of-the-art equipment can become an attractor 

for corporations and international organizations.  

Gradually CCFUs go beyond their region, expanding their geographic field. It should be 

noted that users of the service centers from other regions still make up an insignificant share in 

the CCFU contract portfolio. However, when CCFUs render services to organizations in various 

regions of Russia, the centers turn into engines for inter-regional networking and building of a 

common “nanofield” in the territory of the Russian Federation, though the scope of such 

interactions is quite moderate so far, which is caused both by the fragmentation of the Russian 

SISn and lack of demand for nanotechnologies from the corporate sector.  

CCFUs have started integrating into the Russian SISn, to form networks with the major 

institutions of the SISn. They have already established fairly good interrelations with scientific 

organizations, and develop contacts with the nanocompanies through the lease-out of equipment 

and services. To build a contract portfolio and assure financial sustainability, the centers need to 

build a bridge with such SISn institutions as technoparks and business incubators. It should be 

noted that both the incubators and technoparks also need this bridge as it creates a basis for 

nanocompanies’ development. Many CCFUs have already established interrelations with 
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technoparks and incubators. Such interrelations are a result of self-organization. Finally, it 

should be noted that many centers have already formed networks with the other CCFUs, which is 

also important both regarding sharing the experience and in the context of sharing the equipment 

and qualified personnel, if necessary, to meet consumer demand. Immediately, one more 

question arises: how important, for the CCFUs, are interrelations with the other centers? What 

factors push the CCFUs to networking? Usually these factors are the interdisciplinary nature of 

nanoresearch and lack of equipment and professionals of the necessary qualification. The 

evolving interrelations with the SISn institutions make an important basis of CCFU 

sustainability. 

6.7.3. Distribution of the CCFUs over Russia Regions 
The CCFU database, developed by the NANORUCER project, provides a comprehensive 

overview of the centers; almost 130 centers are included in the record. The database contains 

information about different types of organizations located in all Federal okrugs of the Russian 

Federation133.  

Fig. 62 gives overview of the distribution of CCFUs across the regions of the RF. One may observe that 

the largest concentration of organizations is in the Central Federal okrug (41.8 %); this is 

conditioned by the concentration of R&D organizations and universities, active in NN in 

Moscow (about 49%). The SibFO is in second place (more than 21%); this is the result of the 

strong R&D capacity of the region. The PFO and NWFO rank third, what is close to the 

distribution of R&D organizations in NN as well. 

CFO SibFO

SFO NWFO

UFO PFO

NCFO FEFO

 
Fig. 62. CCFU Breaks Down by the Regions of the RF (by Federal okrugs), in % 

Source:NANORUCER Project 
 

 
Distribution of centers by subjects of the Federation is presented on the Map 3. One has 

to note that more than 30% of CCFUs are located in Moscow and the Moscow area. 

                                                 
133 Dr. Nadezhda Gaponenko et al “Database of CCFU, Moscow, 2010 
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Map 3. Distribution of CCFUs Across the Subjects of the Federation  
Source: NANORUCER Project 
 

6.7.4. Development of Russian CCFUs Compared to EU Trends 
The EU countries view the development of research infrastructure centers as a priority in 

building a balanced SISn. In 2005, the project “European Nanotechnology Infrastructure and 

Networks” was implemented under the aegis of the European Commission; its main objective 

was mapping the centers for the purpose of the development of future strategy and policy. 

During the project’s implementation, 241 centers in nanotechnologies were identified in 28 

countries; 18 centers were categorized as major EU research infrastructure centers; these are 

large centers possessing integrated multipurpose equipment. In a number of centers the number 

of employees exceed 1000 persons; in one (Minatec, France) there are 4500 employees. 

However, most centers are relatively small.  

Based on the materials of the above project, we evaluated the distribution of centers 

across EU countries and nanofield. We used the results for comparison with the current trends in 

Russia. 

The distribution of centers across countries is shown in Fig.63. Germany leads in the number 

of centers, with a great breakaway from all other countries; it should be noted that Germany is a 

recognized world leader in nanotechnologies and is among the world’s top five countries in terms of 

publication activity. Russia outruns Germany in the number of centers by a factor of almost 2.5. 
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Fig. 63. Distribution of Centers Across EU Member States 

 

In the European Union, the UK and France are also among the countries with strong 

scientific capacity in nanotechnologies; they are among the top five EU countries in terms of 

number of centers. Russia outruns the UK in the number of centers by 4.7 times, and France by 

7.5 times. Thus, Russia considerably outruns EU leading countries in the number of centers; 

however, Russian CCFUs are mostly small centers.  

In terms of research areas, the centers of the EU member countries are distributed non-

uniformly, similarly to the Russian centers (see Fig.64.). More than one third of centers conduct 

research and render services in nanomaterials (in Russia, ca. 85% of the centers). Like in Russia, 

nanomaterials lead with a great breakaway from the second most important area, 

nanoelectronics, but the gap is not as drastic as in Russia. Nanoelectronics ranks second, and 

nanobio ranks third. 
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It should be noted that Germany is the only EU country where centers conduct R&D and 

render services in all nanofields; the other countries are usually focused not just on one or all, but 

several nanoareas; for instance, France and the Netherlands are concentrated on nanoelectronics 

and nanobio, Poland on nanomaterials and nanoelectronics. Russia, like Germany, has in its 

arsenal the CCFUs that conduct R&D and render services in all nanoareas. 

Thus, summarizing, it should be noted that CCFUs are fast developing SISn institutions. 

They drive multidisciplinary R&D, contribute to building bridges between R&D organizations 

and nanocompanies, and they also impact the development of common research and innovation 

area in the RF. However, when compared to similar EU organizations, centers are not large 

enough yet. On the one hand, the development trajectory of the centers is influenced by the local 

development trajectories of the other SISn institutions, and, on the other hand, the centers also 

effect other institutions and the SISn trajectory as a whole.  

CONCLUSIONS 

The Russian sectoral R&D system in NN is not just growing but fast-growing in 

consequence of the rising status of nanotechnology in society, power structures, business- and 

research community. However, it is fragmented and not embedded well in neither the Russian 

and global NIS, nor into the Russian economy. The development of nanotechnologies is based 

on a number of scientific disciplines, with a special role played by physics, chemistry, biology, 

and material science. These are the disciplines where Russia has traditionally held sufficiently 

strong positions. Therefore, Russia had a good foundation on which to build a new branch of 

science and technology. 

The key actors, both in terms of funding and measures implemented, are the MES of the 

RF and the Russian Academy of Sciences. 

The institutional set up of the sectoral R&D system is well developed; more than 700 

organizations provide R&D on nanoscale in all sectors of science. While the nucleus of R&D 

capacity is still concentrated in the academic sector, certain universities and institutes of branch 

science, new promising organizations are emerging fast, in particular in universities. An under- 

developed corporate sector of science as well as a lack of strong R&D organizations, which perform 

under the umbrella of big corporations, hamper technological development and commercialization. 

Research capacity is distributed unevenly among nanofields. In 2010, nanomaterials were 

the leading line of research in all sectors of science and in all regions, while metrology laged far 

behind. Basic research, nanoelectronics, nanobio, nanooptics and nanoenergy take up an 

intermediate position. Nanobio is the fastest growing nanofield. 
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Nanoscale R&D is performed by research organizations in all Federal Districts (okrugs); 

however, R&D organizations are unevenly distributed across the regions of the Russian 

Federation, and the gap between the regions is huge. On the one side, this is the result of 

historically developed regional disparities in Russian science, but on the other side, the gap is 

also instigated by the fact that the federal budget is the main source of nanoscience funding and 

the proximity of the regions to the federal power bodies creates the financial base for the 

development of organizations; it impacts both established organizations and the newly created 

research organizations. 

The sectoral R&D system differs favorably from the Russian R&D system; the number of 

staff is growing in many organizations, in particular, in universities; as well, scholars are a little 

bit younger. The most promising finding is the emergence of “young” organizations or 

departments, where the R&D staff’s average age is 31-37 years.  

Brain drain of the young and outsourcing are common problems of the Russian NIS; 

public authorities do not implement active policy to grade the problem. As a result, the lack of 

qualified personnel is the most critical problem. Russia has not entered the global race for talents 

and qualified personnel; the average share of foreign researchers in sectoral R&D organizations 

is less than 1%. The private sector on the other hand has, faster than other actors, reacted to this 

problem. This might be a weak signal, which might be picked up by other actors.  

In spite of the increasing financing of nanoscience during the 2000s, Russia’s rank and its 

share in the total number of published nanotechnology-related papers has decreased. In basic 

research, Russian science is still among the leaders although, step by step, it yields its position to 

new leaders. The most plausible assumption is that budget resources are allocated to less 

productive R&D organizations. Corruption plays a role as well. In addition to, an aging R&D 

staff could impact productivity of the R&D system. 

The number of patent applications filed to the Russian Patent Agency is growing. Russia 

holds the 6th to 7th position in world ratings, which corresponds to Russia’s rating in the number 

of nanotechnology-related publications. However, as far as filing patent applications to foreign 

patent organizations, Russia lags far behind many countries; this indicates that Russians do not 

strive to play in the world market and fight for world leadership.  In addition to, issues such as 

regulation of intellectual property rights for the inventions funded by the state budget, copyright 

protection, and financial problems related to patenting are not effectively solved, which presses 

patent dynamics in both Russian and foreign patent offices.  

The analysis of the sectoral R&D system has demonstrated that a lot of problems have 

been formed, which hamper it from evolving in a sustainable way, to intensify knowledge 
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production, and to contribute in this way to the improving competitiveness of home companies 

and to social problems’ solutions. Some of the problems are inherited from the past (uneven 

distribution of R&D organizations across the regions of the RF, weak relationships between 

different sectors of science, weak private sector), others are put on the agenda by the 

globalization of science (brain drain, outsourcing), some emerged and gained strength as a result 

of inadequate measures, implemented by public authorities (aging R&D personnel, declining 

positions of Russian scholars in nanotechnology related publications in the world scene), and 

finally, several problems have roots in the nature of nanotechnology (multidisciplinary nature of 

nanotechnology, special requirements to research infrastructure). The main problems hampering 

R&D system development are insufficient funding, low demand in the home market, lack of 

qualified personnel, and lack of required facilities; these are the respondents’ ranks of the 

problems, which looks rather plausible.  

Research infrastructure is developing fast; two federal programs and several ministries 

support CCFUs, however, the key player is the MES of the RF. Centers are fast developing SISn 

institutions, which drive multidisciplinary R&D, contribute to building bridges between R&D 

organizations and nanocompanies, and also impact the development of common research and 

innovation areas in the RF. However, when compared to similar EU organizations, Russian 

centers are still too small. CCFUs have already built networks with the main institutions of the 

Russian SISn. Networks of centers are emerging as well, which are pushed by the 

interdisciplinary nature of nanoresearch and lack of equipment and professionals of the 

necessary qualifications. The evolving interrelations with the SISn institutions make an 

important basis for CCFU sustainability. 

With regard to research commercialization, current trends in Russia are well behind 

emerging performance targets; Russia has never been strong in the R&D commercialization of 

any field of knowledge; although progress is visible, problems are visible too.  

The key problem for scholars became lack of funding for commercialization, lack of 

experience of researchers to commercialize their R&D, administrative barriers to enter the home 

market, lack of incubators and venture funds, lack of interest of researchers to apply for patents, 

lack of interest of researchers to commercialize their R&D, and insufficient defense of IP. One 

can also add to this list of problems certain cultural issues such as a weak entrepreneurial 

tradition, shortage of individuals ready to combine a science and business carrier, as well as 

some issues inherited from the soviet model of NIS such as limited mobility between research 

institutes and between the R&D system and industry, and weak academy-industry relations. 
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Over the last decade, the Russian Government has devoted great care and attention to the 

development of innovation infrastructure. There are presently more than 80 technoparks and 

even more innovation technological centers, over 100 technology transfer centers (TTC), 10 

national innovation analytical centers, 86 centers of science-engineering information, 15 

innovation consulting centers, special economic zones and other organizations of the innovation 

infrastructure registered in Russia134.  

All these institutions of the National Innovation System to a greater or lesser degree 

affect innovation flow, as well as the transfer of technologies and commercialization in all fields 

of science and technology, including nanotechnology. In this section, we give a brief overview of 

the major institutions that comprise the Russian NIS. We analyze in more detail the development 

of business incubators due to their critical role in the development of the nanomarket at the 

embryonic phase, and TTCs as the bridge between science and the nanomarket, which perform a 

specific function in the transfer and commercialization of technologies 

7.1. DEVELOPMENT OF INNOVATION INFRASTRUCTURE 

The federal Government is the one that generally funds institutions of innovation 

infrastructure in Russia. The RF Ministry of Education and Science plays a special part in their 

development. 

Analytical centers are usually represented by consulting companies providing services in 

certain areas. Information centers (IC) and information analytical centers (IAC) differ only 

slightly in their functions. In 2008, there were 98 centers in Russia. Most information centers in 

                                                 
134 National Innovation System and State Innovation Policy of the RF. Background report to OECD country review 

of the Russian innovation policy, MES of the RF, 2009 
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Russia are public organizations. Most of them (71 out of 98) are subordinate to the Russian 

Ministry of Industry and Trade, and the Ministry of Energy135.  

National information analytical centers were founded in 2005 within the framework of 

the Federal Target Program “Research and Development in Priority Areas of Science and 

Technology Development in Russia for 2002-2006” with the aim of monitoring priority areas in 

science and technology development; 10 national information analytical centers were 

established, including one in NN. 

Technoparks. The creation of the first wave of technoparks in Russia started in the late 

1980s - early 1990s. Most of them were established on the basis of higher education institutions. 

Those technoparks did not have a developed infrastructure, premises, or qualified teams of 

managers. They were usually established as structural units of universities. According to NIIAC 

MIIRIS, in 2008 ca. 80 technoparks were registered in Russia. Some Russian technoparks work 

successfully, but unfortunately, not a large amount. Since the status of a technopark is not 

defined and requirements for these institutions are not formulated, some parks are using the 

business incubator model in their performance.  

In 2006, the Government of Russia adopted the Federal Program “Establishment in the 

Russian Federation of Technoparks in High Technology Area”. As stipulated in the State 

Program, the Ministry of Information Technologies and Communications of Russia is charged 

with coordinating the efforts of the federal authorities in establishing technoparks in high-tech 

areas. The State Program envisaged pilot projects in establishing technoparks in high-tech in 

2006-2010 in the Moscow, Novosibirsk, Nizhegorodsky, Kaluga, Tomsk and Tyumen Regions, 

in the Republic of Tatarstan, and in the city of Saint-Petersburg. 

In 2011, the Program was extended until the year 2014. The Program will be funded via 

subsidies from the federal budget and investments from regional budgets on a parity basis. 

Private investors will also be involved in establishing and developing technoparks. The total 

amount of federal subsidies in the period of 2011-2014 will be 6.089 billion RUR (about €150 

million). The impact of the Program and technoparks on the development of nanotechnology has 

not been evaluated, although some of them include nanotechnology in their priorities. 

Innovation technology centers (ITC). The first innovation technology center was 

opened in Saint Petersburg in 1996; the model of this center was later used as the basis for ITC 

support program development.  

                                                 
135 National Innovation System and State Innovation Policy of the RF. Background report to OECD country review 

of the Russian innovation policy, MES of the RF, 2009 
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ITC supporting measures were implemented in the course of the Interdepartmental 

Program for Innovation Activity in Science and Technology in Russia launched in 1997 by the 

joint efforts of the Ministry of Science of Russia, Russian Education Ministry, RTDF and the 

RFP SMEs in S&T. In 1999, the Russian Ministry of Science set a course for the creation of a 

federal network of ITCs, and in 2000, the Union of ITCs of Russia was established. 

Within the scope of ITC network development, the federal power bodies made a decision 

to support small high-tech businesses that have already passed the starting phase and need 

further promotion instead of start-ups. 

In 1997, the Ministry of Science stated the following objective for ITCs: to provide legal, 

informational, consulting services to innovative companies; services in the field of marketing, 

product certification, patenting, intellectual property protection, selection of technology transfer 

and licensing methods; corporate communication services, information services, search for 

potential strategic partners and investors and organization of advertising campaigns; creation of 

databases on research and innovation potential of the region; preparation of project managers in 

the field of high technology and technology audit. 

The vast majority of businesses operating under the ITC roof are high-tech spin- offs. The 

implemented surveys have shown that nanocompanies were also housed within the walls of ITC. 

The Centers played an important role in supporting small science-intensive business136.  

Special economic zones (SEZ) are based in Russian regions that offer advantages to 

investors. To promote high-tech industries, the state creates favorable conditions for SEZ 

residents. Special treatment includes the following advantages: 

1 Regulations with governmental regulatory authorities become as simple and 

transparent as possible due to the ‘One Stop Shop” system; 

2 Investors enjoy state-built infrastructure for business development, which reduces 

costs of launching new production facilities; 

3 The free customs area status implies major customs privileges; 

4 A number of tax benefits are offered. 

SEZs create advantageous conditions for technology-intensive enterprises, which often 

require importing expensive equipment and components from outside Russia. Foreign goods 

(equipments, raw materials, components, construction materials) imported into SEZ are exempt 

from customs duties and value-added tax, which would otherwise be 18%137. 

All SEZ residents enjoy a set of legally guaranteed privileges. Companies registered in 

                                                 
136 Business Incubators in the NIS, Ed. Nadezhda Gaponenko. Moscow, Modern Economy and Law Press, 2006 
137 Special Economic Zones of the Russian Federation, RF MED 
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SEZ receive a 4,5% discount on the corporate profit tax: the Russian corporate tax rate averages 

20%, whereas SEZ residents pay 15,5%. Investors are granted tax exmption in respect to 

corporate tax (the tax average is 2,2% in Russia). SEZ residents are also exempt from paying 

land tax (about 1,5%). Investors are allowed a holiday on vehicle tax (depending on engine 

power and region, the tax rate may range from ca.$0,4 to ca. $5,4/h.p.). An additional tax 

advantage is provided to residents of innovation SEZs- such companies pay social insurance 

contributions at a lower rate than in the rest of Russia. The duration of the tax exemption is five 

to ten years depending on region138. In the RF three types of SEZ are set up: industrial SEZs, 

SEZs for tourism and recreation, port SEZ, and SEZs for innovation.  

The SEZ for innovation are situated in major Russian scientific centers, with high 

research and development potential. These zones have the following advantages for residents: 

skilled labor force, opportunities for cooperation with R&D organizations, and business 

incubators for start-up companies. Four SEZs for innovation are set up in Zelenograd, Dubna, St. 

Peterburg and Tomsk. Zelenograd is a recognized center of the Russian electronic industry. The 

priority areas of this zone are microelectronics, optical electronics, nanotechnology, information 

technology, and biotech. Dubna is a center of science; the Space Communication Center, the 

United Institute for Nuclear Research, and other specialized institutes are located there. The 

priority areas of Dubna SEZ are ICT, nanotechnology, nuclear technology, and biotechnology. 

The priority fields of St. Petersburg SEZ are ICT, medical technology, nanotechnology, and 

precision instruments industry. Tomsk is one of the oldest scientific centers of the RF. The main 

priority areas of Tomsk SEZ include IT and electronics, medicine and biotechnology, 

nanotechnology and nanomateials, and resource saving technologies139. Thus, all SEZ include 

nanotechnology in their priorities. 

7.2. TECHNOLOGY TRANSFER CENTERS 

Technology transfer centers (TTCs) play a critical role in the development of the Russian 

SIS in NN. TTCs serve as a bridge between research organizations and the business community; 

they transfer inventions and innovative knowledge to outside organizations, protect intellectual 

property, obtain and manage patents, and they provide clients with technical and market research 

expertise dedicated to meeting the complex needs of technology transfer140. In this part of the 

report, TTC development is analyzed in order to identify both progress and problems.  

                                                 
138 Special Economic Zones of the Russian Federation, RF MED 
139 Special Economic Zones of the Russian Federation, RF MED 
140 Dr. Nadezhda Gaponenko et el Database of Technology Trnsfer Centers. Moscow, October, 2010 
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In 2003, in six federal districts, the first technology transfer centers were established on 

the basis of the RAS institutes, universities, and public research centers of the Russian 

Federation. TTCs were called to ensure the transfer and commercialization of technologies 

funded by the federal budget via foundation of small enterprises and license agreements. Over 

the period 2003-2006, 66 Centers were established with the support of the federal budget. 

However, some TTCs were created without contributions from the Ministry of Education and 

Science. In addition, a part of TTCs was set up with participation of foreign partners, including 

Russian-French and Russian-German TTCs, as well as TTC in the field of nanotechnology in 

partnership with Hungary. 

In 2010, the NANORUCER project identified more than 103 TTCs. TTCs are located in 

7 federal okrugs of the Russian Federation. Fig.65 gives an overview of the distribution of TTCs 

across the federal okrugs of the RF. Two federal okrugs take the leading positions – the CFO and 

PFO, which is on par with the distribution of R&D organizations across the regions of the RF.   

CFO SibFO

SFO NWFO

UFO PFO

NCFO FEFO

 
Fig. 65. TTCs Break Down by Regions of the RF (by Federal okrugs)  

Source: NANORUCER Project 

 

Distribution of TTCs across the subjects of the Federation is presented on Map 4.  

Technology transfer centers are distributed more evenly across the subjects of the 

federation than other institutions of the Russian SISn, however, the leading positions of Moscow  

and the Moscow region  were observed. 

TTCs are a new type of NIS institution; many problems arise at the stage of their 

foundation and development. One of the major problems is the lack of qualified personnel and 

expertise. Although The Ministry of Education and Science organized training seminars for TTC 

personnel, professional trainers are still lacking. The development of relationships with the 

corporate sector and other NIS institutions is another problem. Moreover, TTCs performance 

depends on the investment climate, financial infrastructure development, the market demand, 

tools of SME support, and other factors beyond the control of the centers. 
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Map 4. Distribution of TTCs across the subjects of the Federation  

Source: NANORUCER Project 

 

The programs and projects of the European Commission had great influence on the 

development of these institutions and on the generation of the network-operating model. 

The Russian Technology Transfer Network (RTTN) was founded in 2002 – before the 

actions implemented by the MES of the RF oriented toward TTCs support. It is an association of 

68 centers from 25 Russian regions and CIS, specialized in technology transfer. The RTTN is an 

innovation infrastructure tool, aimed at effective dissemination of technological information and 

partner search for implementation of innovation projects. RTTN’s mission is to provide 

assistance to the development of innovation business and to commercialization of science-

intensive technologies in Russia.  

The network was initiated by the Obninsk Regional Innovation Technology Center 

(RITC-Obninsk) and the Innovation Center Koltsovo (ICK) under the TACIS FINRUS 9804 

project "Innovation Centers and Scientific Cities of the Russian Federation" (1999-2002). During 

the project, Innovation Centers of Russian scientific cities established partnerships with 

European Innovation Relay Centers (EU IRC network, http://irc.cordis.lu) and studied their 

experience in technology transfers. RTTN members collect information about offered or 

requested technologies, conduct technology audits and thus form the common database of 

technology offers and requests of the RTTN web-site.  
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The members of RTTN work mainly with partners and clients in its region. The 

networking is aimed at searching Russian and foreign partners and establishing technological co-

operation between the interested parties with the purpose of further technology 

commercialization. The compatibility of methodologies for describing technological offers and 

technological requests with approaches, used by the EU IRC network, allows for the 

establishment of cooperation and easy exchange of technological information with EU Relay 

Centers. An example of such a mechanism, tested within RTTN, is its international segment – 

the “Franco-Russian technological network, RFR” (http://www.rfr-net.org), created in 2003. 

Since 2005, another bilateral segment was launched between the RTTN and UK: the British-

Russian Innovation Network, BRIN (www.brin.org.uk). It started as a project funded by the UK 

Foreign and Commonwealth Office through the Global Opportunities Fund. Since 2008, the 

Russian Technology Transfer Network (www.rttn.ru), within the consortium of the Russian 

Union of Innovation Technology Centers (RUITC) and the Russian Agency for Small and 

Medium Business Support, became a partner of the Enterprise Europe Network, established as an 

integrated business support network based on the experience of two previous networks.  

Another network of technology commercialization centers was created within a 

Europeaid project. The establishment and development of 14 commercialization Centers were 

supported by the Project. They formed the basis of a pilot innovative infrastructure network, 

which was created with the assistance of the Project with focus on commercialization of research 

and technological activities (www.ras-stc.ru). The Presidium of the RAS was the main partner of 

the Europeaid project. 

The creation of the network of Centers pursues the following goals: 

1 Joint provision of services in the area of technology commercialization and transfer to 

its customers, performing technology marketing, partner search, outsourcing, etc. 

2 Support to development of technology commercialization centers, including staff 

training. Through networking the centers can share experience, best practices, methodologies, 

and conduct common training and seminars. 

3 Informal association of professionals in the field of technology commercialization. 

To support the institutional development of innovation infrastructure in 2010 the Russian 

Government adopted the decree "On State Support of Innovation Infrastructure in the Federal 

Educational Institutions of Higher Education". In accordance with the decree 3 billion RUR 

(about €75 million) were allocated in 2010 for state support of innovation infrastructure, 

including support for small innovative enterprises, 2 billion RUR (about €50 million) will be 
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allocated in 2011 and 3 billion RUR (€75 million) in 2012. State support will be provided on a 

competitive basis. 

Budgetary provisions can be used for: 

a) institutional development of innovation infrastructure in educational institutions 

(business incubators, technology parks, innovation and technology centers, engineering centers, 

certification centers, TTCs, CCFU, centers of scientific and technical information, consulting 

centers) and equipping them with modern equipment; therefore TTCs are included in the number 

of key institutions of the innovation infrastructure; 

b) patenting; 

c) personnel training and professional development; 

d) practical training and advanced training of staff of educational institutions in the field 

of innovation entrepreneurship and technology transfer in foreign universities; 

e) organizing consulting services of foreign and Russian experts in the field of 

technology transfer, creation and development of small innovative companies. 

Implementation of these measures will create favorable conditions for TTCs 

development, but only those, which were created at universities. 

In June 2010, the RUSNANO Corporation and Russian Academy of Sciences (RAS) 

have signed an agreement on setting up a joint TTC. The project is implemented under a 

cooperation agreement between the Corporation and the Presidium of the RAS. Its objective is in 

commercializing the knowledge and technologies developed by research institutes of the RAS. 

As and when completed, the projects created by the center will be sent to RUSNANO and 

subsequently presented to seed and venture capital funds. 

The main task of the center is to make the results of scientific research clear to business 

and attractive for investments. Personnel of the Center, with the assistance of external experts, 

will carry out scientific and technical expertise and evaluate the commercial attractiveness of the 

technology. The projects, which pass through a stage of selection, will get a marketing and 

business plan. In the long term, the Center will evaluate possibilities of the RAS institutes in 

solving technological problems and developing marketable products and technologies. 

The Technology Transfer Center is established in the form of a nonprofit partnership 

under RUSNANO and RAS. The total project budget amounts to 65.4 million RUR (about €1.6 

million), of which 34.94 million RUR (about  €0,8 million) are funded by RUSNANO. 

To develop institutions for commercialization RUSNANO is planning to create nano- 

centers. Each center will be equipped with specialized technological, industrial, diagnostic, and 

measurement equipment and will be staffed with professionals of various fields - engineers, 
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technologists and marketers. The centers will specialize in conducting research and development, 

will lend equipment for implementation of applied research, assist in searching for seed investments, 

facilitate incubation of small companies, and organize educational seminars and trainings. 

RUSNANO is planning to establish 19 centers and is ready to allocate 19 billion RUR 

(about €480 million) for this purpose. The selection of projects will be organized on a 

competitive basis. The projects from Kazan (Tatarstan), Dubna, Zelenograd, Tomsk, and 

Novosibirsk were the first winners of the competition in 2010. 

7.3. BUSINESS INCUBATORS 

Business incubators are primarily considered as part of the business support 

infrastructure, but they are also tools of economic, social, structural and innovation policy. The 

development of technological incubators is one of the policy instruments used for the building of 

a balanced, dynamic, and competitive NIS141.  

Business incubators play an important role in SIS in NN as far as start-ups, and in 

particular, spin-offs, make a special contribution to market development at its embryonic stage. 

Business incubators provide entrepreneurs with a supportive environment to help establish and 

develop an enterprise. By providing services, and enabling overhead costs to be reduced by 

sharing facilities, business incubators can significantly improve the survival and growth 

prospects of start-ups and small firms at an early stage of their development. In this part, the 

activity related to business incubator development is introduced.  

7.3.1. Development of Business Incubators in Russia 

By the beginning of the millennium there were more than 3000 business incubators in the 

world142. As in many other countries, business-incubators in Russia emerged during the crisis, 

i.e. during a period of active institutional changes. The history of business-incubators in Russia 

started barely 15 years ago. Russia joined the second wave of countries, where these institutions 

took place almost at the same time. The leading countries, such as the U.S. and Western 

European countries we rank as the countries of the first wave, while China, India, Latin America, 

Egypt, Israel and some others belong to the second wave143.  

                                                 
141 Nadezhda Gaponenko, Mission of Business Incubators in the NIS. In Innovations in Social Sector of Russia: 

Outlook and Consequences, Moscow, Institute of Economy of the RAS, 2006 
142 Anna Gaponenko, Nataliya Antonenko, Tatyana Medvedeva, Business Incubators as an Instruments of 

Economic and Social Policy in Different Parts of the Word, Information Society, 2007 
143 Nadezhda Gaponenko, Transformation of Model of Business Incubators on the Way to Knowledge Based 

Society, Moscow, Information Society № 2, 2006 
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All the countries of the second wave have common features characterizing their starting 

point. First, the institutions of all these countries were set up with support and contribution of 

international funds and international institutions, that is, with the support of the leading 

countries. Second, national governments played active roles in all the countries, and almost all 

the countries designed national target programs for the development of incubators. 

According to the National Union of Business Incubators of Russia, more than 80 business 

incubators were established in the Russian Federation by the year 2006, which was about twice 

less than in Brazil and five times less than in China. Moreover, Russian incubators used to 

provide basic services to their residents, most often just office services. According to the 

estimations by managers, incubators received the most serious support from Agencies for SME 

support, Foundations for business support, from regional offices of the Chamber of Commerce of 

the Russian Federation, and from international organizations - the Eurasia Foundation and the 

Transform Program of the German Government144. 

As the Ministry of Economic Development started appreciating the role of these 

institutions for the development of SMEs, and since Russia was lagging behind other countries, 

it launched the Program on Business-Incubators Development in 2005, as a part of the 

Departmental Program for Small Business Support. It was planned to create 150-180 new 

incubators in Russia’s various regions. 

Incubators were created not only to provide small start-ups with premises at lower rates 

than average prices in the real estate market, but also to provide a full range of services, starting 

with assistance in raising credit, and ending with assistance in obtaining government support 

within public programs. The Ministry determined some rules of incubator performance: 

incubator should rent out premises up for three years, with the rental rate not exceeding 40% of 

the rate fixed for the state property lease in the relevant subject of the Russian Federation.  

The Ministry of Economic Development was planning to link business incubators with 

business development centers. In this case, first, the incubated companies would obtain 

consulting services at the Center, and then, the Center's work would focus on pre-incubation 

services, i.e. business idea can be filtered at the Center and after selection of the most promising 

business proposals the Center could help entrepreneurs in the preparation of necessary 

documents for business administration and the development of business strategies. The second 

strategic focus of the MED is linking the development of business incubators with the 

development of technoparks, industrial parks, and regional funds of non-residential premises, 
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where incubator graduates can get premises for business deployment after leaving the 

incubator145.  

It was postulated by the RF Government Decree № 249 of 22 April 2005 that the assets 

of the federal budget would be allocated to the subjects of the Russian Federation on tender 

basis, provided that regional budgets would co-finance the establishment of business incubators. 

The first incubators created under the MED Program were office type incubators. 

Program implementation was not linked to economic priorities, and even less to technological 

ones. In response to criticism from the scientific community, in 2006, the Ministry changed the 

focus points of the program’s implementation. Firstly, they decided to establish business 

incubators at universities, in order to push graduates’ interest toward business activities, since the 

first wave of entrepreneurs started to diminish. Second, in 2006, priority was given to those 

regional applications that were oriented at high-tech incubators. Thus, the RF MED changed the 

emphasis in favor of technological incubators146. Implementation of these measures has 

influenced the number of business incubators in Russian NIS and their services, and has formed 

a more favorable environment for the development of small high-tech business in general, 

nanocompanies in particular. 

In 2010, the NANORUCER project identified about 400 incubators in different regions 

of the Russian Federation, 33 incubators had nanocompanies in their setting147. The number of 

incubators has increased significantly when compared to 2006. Some experts point out that there 

is still a lack of business incubators in Russia. However, according to our observations, a number 

of incubators are not filed. In NN business incubators’ database, several incubators had 4-6 

companies in their setting. The services provided by incubators have improved, however, the 

survey carried out by Bouman Innovation in 2010148, showed that 62% of respondents reported 

that they were not satisfied by the availability of office space and laboratory equipment at 

discounted prices in incubators. Therefore, the situation varies across regions and across 

incubators, but we argue that the progress both in number of incubators and in the model of 

performance of incubators is visible when compared to 2006.  
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7.3.2. Business Incubators in NN 

The database of business incubators in NN, developed by the NANORUCER project, 

includes 33 incubators, located in 6 federal okrugs of the Russian Federation. Fig. 66. gives an 

overview of the distribution of business incubators across the federal okrugs of the  RF. The 

Central Federal Okrug is leading.  

CFO SibFO

SFO NWFO

UFO PFO

 
Fig. 66. Business Incubators Break Down by Regions of the RF (by Federal okrugs) (in %) 

Source: NANORUCER Project 

 

 
Map 5. Distribution of Business Incubators Across the Subjects of the Federation 

Source: NANORUCER Project 

 
Distribution of business incubators across the subjects of the federation is presented on 

Map 5.  

It should be noted that the majority of NN incubators are located in NN science intensive 

regions (about 60%), mainly in Moscow and the Moscow region, St. Petersburg, Tomsk, and 

Novosibirsk. On the one hand, this creates a good platform for R&D commercialization and 
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market development, but on the other hand, it narrows the scope of nanomarket development of 

many other regions.  As a result of this policy, regional disparities in the development of the 

nanomarket may be reproduced and aggravated as the market evolves through the small 

companies (mainly spin-offs companies) establishment.  

We observed that 6 incubators were located in technoparks; we believe that this creates 

favorable conditions for the development of nanocompanies and for building bridges with 

nanoenabled product consumers and other institutions of the SISn.  

The majority of NN incubators (66%) were set up after 2005, i.e. when the RF MED 

began the implementation of its program. We believe that the Presidential NNI impacted the 

motivations of business incubators’ managers as well. One has to note, that nanocompanies were 

identified in non-specialized incubators (about 33% of incubators in the NN database declared 

that they did not specialize on high-tech companies or in some sectors of the economy), in 

technological incubators (about 63% of NN incubator’s database), and one incubator specialized 

only in nanocompanies. Of the technological incubators, 7 declared that nanotechnology was 

among their priorities together with some other technological fields. More than a half of the 

incubators were affiliated with universities (universities were the incubators’ co-founders), and 

only three incubators were affiliated with the institutes of the RAS. We believe it should be taken 

into account, that the nucleus of Russian NN R&D capacity is concentrated in the research 

institutes of the RAS and in some institutes of branch science. Therefore, we argue that the lack 

of incubators affiliated with the RAS institutes and institutes of branch science hamper 

knowledge transfer and commercialization. This is the result of policy provided by the Russian 

Government, and one has to note that the measures, developed in 2010 (see in the part TTC), are 

also focused towards the university sector of science. Cross-sectoral imbalances between the 

concentration of R&D capacity and innovation infrastructure institutions could impact both 

knowledge transfer and commercialization, and nanomarket development. 

The interviews with incubators’ managers helped highlight how many nanocompanies 

located in incubators, and accordingly to what extend the incubators themselves, contribute to 

both nanocompanies and nanomarket development. We identified that the majority of incubators 

had, in their settings, one to three nanocompanies; this result is not impressive. Overall, 71 

nanocompanies were residents of NN incubators. Even in NN R&D science intensive regions, 

the picture did not differ from other regions of the RF. Most likely, market demand and 

investors’ motivations impact this trend. We observed that ICT companies flourished in many 

high-tech incubators, since market demand is more predictable and the market has already been 
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formed. The nanomarket is at an embryonic stage, therefore, uncertainties and risks are much 

higher.  

Analysis of incubators’ services allowed us to draw conclusions that incubators’ services 

have improved significantly when compared to 2006. The majority of non-specialized incubators 

as well as many high tech incubators still provide only office services, Internet access, 

accounting and legal services, consulting, business plan development, and training courses. 

However more and more incubators, in particular high-tech ones, provide access to unique 

scientific equipment (in university or in CCFU), help develop sales channels, help protect IP, 

provide assistance in patenting and licensing, marketing, and advertising companies’ 

development and participation in exhibitions. Some incubators help find investors or apply for 

public support; we also identified incubators that invest in companies themselves. Variation 

between the incubators in services provided is large enough. Some incubators already provide 

services comparable to the services of European incubators. One has to note, that we analyzed a 

set of services provided by incubators, we did not analyze the quality of services. The survey 

provided by Bouman Innovation in 2010 showed, that many respondents reported that small 

innovation companies had problems with services such as marketing, IPR, business-planning 

(51% of respondents reported problems, but 21% did not agree that there was a problem). The 

survey observed that it was not problematic for companies to find training and advanced training 

programs, however, many respondents were not satisfied by the quality of these programs (44% 

were not satisfied)149. Unfortunately understanding what kind of respondents were surveyed by 

Bouman Innovation and what the sample was, was problematic. But we believe that the quality 

of services might be a real problem in many cases, and this problem should be put forth on the 

agenda for solution.  

CONCLUSIONS 

Over the last decade, the Russian Government has devoted great care and attention to the 

development of innovation infrastructure. There are presently more than 80 technoparks and still 

more innovation technological centers, over 100 technology transfer centers (TTC), 10 national 

innovation analytical centers, 86 centers of science-engineering information, 15 innovation 

consulting centers, special economic zones and other organizations of the innovation 

infrastructure that have been registered in Russia. All these institutions of the National 

Innovation System, to a greater or lesser degree, affect the flow of innovation as well as the 
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transfer and commercialization of technologies in all fields of science and technology, including 

nanotechnology. 

Technology transfer centers (TTCs) play a critical role in the development of the Russian 

SIS in NN. Centers serve as a bridge between research organizations and the business 

community; they transfer inventions and innovative knowledge to outside organizations, protect 

intellectual property, obtain and manage patents, and they provide clients with technical and 

market research expertise dedicated to meeting the complex needs of technology transfer. The 

NANORUCER project identified 103 TTCs, located in 7 federal okrugs of the Russian 

Federation. Two federal okrugs take the leading positions – the CFO and PFO, which is in line 

with the distribution of R&D organizations across the regions of the RF.  

TTCs are a new type of NIS institution; many problems arise at the point of their 

establishment and development. One of the major problems is the lack of qualified personnel and 

expertise. Establishing relationships with the corporate sector and other NIS institutions is 

another problem. Almost from the very beginning of TTC performance, they took part in a 

network building. Programs and projects of the European Commission had great influence on the 

development of these institutions and on the generation of the network-operating model. 

Recently, the RUSNANO Corporation and Russian Academy of Sciences (RAS) signed an 

agreement on setting up a joint TTC. In addition to, the RUSNANO corporation plans to set up 

19 nanocenters. These are promising initiatives that could provide a special contribution to the 

transfer and commercialization of technology.  

Business incubators play an important role in SIS in NN as far as start-ups, and spin-offs 

make a particularly special contribution to market development at its embryonic stage. The 

NANORUCER project identified 33 incubators that had nanocompanies in their setup. The 

majority of incubators had in their setting one to three nanocompanies; this is not an impressive 

result. 

Incubator services have improved significantly when compared to 2006. The majority of 

non-specialized incubators as well as many high-tech incubators still only provide office 

services, Internet access, accounting and legal services, consulting, business plan development, 

and training courses. However, more and more incubators, in particular high-tech ones, provide 

access to unique scientific equipment (in university or in CCFU), help develop sales channels, 

help protect IP, provide assistance in patenting and licensing, marketing, advertising companies’ 

development, and participation in exhibitions. Some incubators help find investors or apply for 

public support; it was also identified incubators that invest in companies themselves. 
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The majority of incubators are affiliated with universities. Lack of incubators affiliated 

with RAS institutes and institutes of branch science hamper knowledge transfer and 

commercialization. This is the result of policy provided by the Russian Government, and one has 

to note that the measures, developed in 2010, are also focused towards the university sector of 

science. The cross-sectoral imbalance between the concentration of R&D capacity and 

innovation infrastructure institutions could impact both knowledge transfer and 

commercialization, and nanomarket development. 
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Any SIS is characterized by a sectoral product, a market niche, and the customer’s 

orientation toward the product; the SISn is not exempt from this rule. World market share is an 

aggregated indicator of SISn performance. The nanomarket is at an embryonic stage of 

development, but is expected that it will be the most dynamic one in the nearest future. 

The U.S. National Science Foundation first quantified the nanotechnology market as a 

unified market in 2001. It estimated the market value of nanotechnologies will amount to $1 

trillion by 2015, but the figure has steadily risen over the years. There are currently several 

estimates of the value of nanotechnologies, most produced by market research companies. Lux 

Research Inc. has collated the indicators most commonly used in analyses. According to Lux 

Research recent report150, the market value of nanotechnology in 2008 was about $238 billion. 

They expect that nanotech will reach $3.1 trillion worth of products across the value chain in 

2015. Nano-enabled products will account for the largest share of that figure with $2.7 trillion, 

followed by nanointermediates with $432 billion, while the primary product will account for a 

comparatively small $3.0 billion in sales. It is clear from this that the financial value generated 

by the primary product is minimal compared to that of nano-enabled products. 

The latest Cientifica white paper151 estimates that the "Global Nanotechnology Market" 

will be $1.5 trillion by 2015, excluding semiconductors, and $2.95 trillion including 

semiconductors (very close to Lux Research estimates). Thus, it is expected that the global 

nanomarket will grow very fast. 

In this part of the report we do not plan to evaluate nor predict Russian nanomarket 

development, since it was not in the plan of the NANORUCER project. We just plan to analyze 

                                                 
150 Sizing Nanotechnology’s Value Chain, Lux Research, 2008  
151 "Half Way to the Trillion Dollar Market", Cientifica, 2008 
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how Russian companies are evolving, what their expectations and ambitions are, as well as 

innovation activity, partners, and competitors. For this purpose, we will use the survey and 

database of Russian nanocompanies developed by the NANORUCER project in the summer of 

2010152. We believe that it could highlight the trends, problems, and expectations of key actors in 

the Russian nanomarket, as long as the key actors in the market are nanocompanies.  

8.1. NANOCOMPANIES DISTRIBUTION ACROSS  
THE REGIONS OF THE RF 

In 2010, the NANORUCER project identified 417 nanocompanies, located in 7 Federal 

okrugs of the Russian Federation. Due to the growing visibility of NN, a number of companies 

with the prefix “nano” in their name started emerging.  

Fig. 67 gives overview of the distribution of companies across the regions of the RF.   

CFO NWFO

PFO SFO

NCFO UFO

SibFO

Fig. 67. Nanocompanies Break Down by Regions of the RF (by Federal okrugs) 
Source: NANORUCER Project 

 

One may observe a large concentration of companies in the Central Federal okrug 

(47,7%). This is conditioned by Moscow’s and the Moscow region’s role in science and 

nanomarket development. One has to note that 49% of the R&D organizations indentified by the 

project are also located in the Central Federal Okrug.  

The PFO is in second place (18.9 %); it also occupied the second place in terms of 

distribution of R&D organizations (about 16%). Several subjects of Federation (Tatarstan, 

Samara region) are active both in nanoscience and in economic activity. The Siberian Federal 

okrug (12.1%) and North-West Federal okrug (13.3%) are also rather active in both nanoscience 

and R&D commercialization.  

To sum it up, one has to note that just as globally spin-offs play an important role in 

nanomarket development at the embryonic stage, nanoscience distribution across the regions of the 

Russian Federation also plays a special role in nanomarket development at the embryonic stage.  
                                                 

152 Dr. Nadezhda Gaponenko el al Database of Nanocompanies. Moscow, October, 2010 
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Map 6. Nanocompanies Distribution Across the Subjects of the Federation 

Source:NANORUCER Project 

 

Distribution of nanocompanies across the subjects of the Federation is presented on Map 6  

Three subjects of the federation are far ahead – Moscow (217 companies), Moscow 

region (52 companies) and St. Petersburg (53 companies). 

8.2. NANOCOMPANIES PERFORMANCE  
AT THE RUSSIAN MARKET 

The survey helped highlight that the key players in the Russian nanomarket are SMEs 

(see Fig.68.); we believe that it is conditioned not only by the special nature of nanotechnology 

like science – driven and disruptive technology, but also impacted by the structure of the Russian 

economy; the high- tech sectors and science-intensive branches of the industry still do not play a 

significant role in economic performance. One has to note that during the period  

2003-2008 many high-tech and science-intensive branches of the industry demonstrated high 

growth rates. For example, airspace output increased by 1,44 times, ICT and consumer 

electronics output increased by 1,96 times, nuclear industry and nuclear energy increased their 

volume of production by 1,27 times; output growth in the high-tech sector as a whole increased 

by 1,5 times, and in the industrial sector output increased by and large only  
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by 42,6%153. The average annual output growth of high-tech and science-intensive branches of 

the industry reached 10.4%154. Export trends were also rather high but the share of the high-tech 

and science-intensive sector in the total exports of Russian companies was only about 3,5%155. 

Thus, the high-tech sector grew faster than other branches of the industry; we believe that this 

trend could build a background for nanobusiness development. In spite of the progress, small 

companies still dominate the Russian nanomarket. One has to note that the nanomarket in many 

parts of the world is driven by small, mainly spin off companies, however, in Russia the share of 

SMEs (about 90%) is even higher than the average world market (about 70%). 
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 Fig. 68. Russian Nanocompanies Destribution by Number of Staffs, in % 
Source:NANORUCER Project 

 

Many studies indicated that nanotechnologies are disruptive technologies like ICT, and 

they could change the paths of evolution. In the ICT sector, small companies emerged at the 

early stage of its development, which developed into transnational giant corporations; there are 

several well-known “good start” examples in Silicon Valley. Today, nanocomapines could 

experience the same paths. We believe, that today the vector of development of nanocompanies 

is much more important than the number of employees in a company. The survey helped 

highlight that in the majority of surveyed companies, the number of staff engaged in NN 

increased despite the crises (see Fig.69). It is a promising trend, although, of course, it is not a 

reason to conclude that these small companies will experience the same paths as successful ICT 

companies in Silicon Valley did.   
                                                 

153 National Innovation System and State Innovation Policy of the RF. Background report to OECD country review 
of the Russian innovation policy, MES of the RF, 2009  

154 National Innovation System and State Innovation Policy of the RF. Background report to OECD country review 
of the Russian innovation policy, MES of the RF, 2009 

155 National Innovation System and State Innovation Policy of the RF. Background report to OECD country review 
of the Russian innovation policy, MES of the RF, 2009  
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Fig. 69. Nanocompanies’ Staffs (in %) 

Source: NANORUCER Project 
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Fig.70. Companies’ Founders (in %) 

Source: NANORUCER Project 

 

The survey indicated that a great part of nanocompanies was generated by scholars (more 

than 60%, see Fig. 70). Spin offs are key players in the nanomarket around the world; Russia is 

in line with trends in other parts of the world. Big Russian corporations only set up about 10% of 

surveyed companies. Although the contribution of big corporations to nanomarket development 

is rather modest, we believe that it might be a promising weak signal - big corporations have 

started to include nanotechnology into their strategy of development. Some developments in the 

Russian corporate sector could support this idea. First of all, the prices of natural resource, in 

particular gas and oil, continue to remain high in the world market, even during the crises, and 

therefore, some big Russian corporations were less hit by the crises than European and American 

ones. Having financial resources, they try to diversify their activity, but markets are highly 

monopolized. This is why the new emerging nanomarket could switch on the imagination of top 

managers, in particular, since this market promises high revenues in the future. Finally, some 

export-oriented corporations (for example, in metallurgy sector) are aware, that very soon, it 
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might be very difficult to compete in world markets without advantages, provided by 

nanotechnology. Therefore we could not exclude that the interest of big Russian corporations in 

nanotechnology could increase, and, in diversifying their activity, they could be more active in 

setting up spinout companies.  
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Fig. 71. Mapping Nanocompanies by Nanoenabled Product Production Starting Year (in %) 

Source: NANORUCER Project 
 

Although the nanomarket is at its embryonic stage of development, the survey indicted 

that more than 16% of companies started to produce primary and/or intermediate and/or final 

nano-enabled products at the end of last century (see Fig.71). One has to note, that although 

nanotechnology application in different sectors of the economy has just started in the RF, some 

sectors of the economy might be considered rather experienced. We believe that in space and 

nuclear energy, NN were used much earlier than just during the last two decades of last century. 

For example, the Rosatom Corporation says that at the end of the 1950s, NN were already used 

in the nuclear energy sector.  

The survey showed that the majority of investigated companies produced primary or 

intermediate nanoproduct (see Fig.72.). It is well in conformity with our observations. Most 

companies engaged in production of primary and intermediate products are active in advertising  
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Fig. 72. Mapping Companies by Nanoproduct (in %)   

Source: NANORUCER Project 
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their activity and products. Some companies, which produce final nano-enabled product, are not 

even aware that NN were used in their final product. Even in their advertising campaigns they 

are mostly focused on the technical characteristics or on new properties of their products. Some 

companies producing consumer goods, like cosmetics or textile, or ones engaged in the 

production of construction materials are excluded from this rule.   

The survey identified that the nanoproduct’s share in companies’ turnover was rather 

high (see Fig.73.). About 37% of surveyed companies reported that it was more than 75%. It is 

not surprising since the majority of surveyed companies were small spin-offs with the number of 

staff not exceeding 50 employees (about 70% of companies). For medium and big companies, 

nanoproduct’s share in turnover is on average less than 25%; one of the Russian big chemical 

corporations reported that nanoproduct’s share was less than 1%. Thus, many of the smaller 

companies focus exclusively on nanotechnology, while the larger ones typically blend 

nanotechnology with a range of other technologies. Therefore NN play different roles in 

companies’ activity. Our observation is, that the share of nanoproduct in turnover correlates well 

with the size of companies- the larger the company the less the share of nanoproduct in turnover. 
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Fig. 73. Nanoproduct in Turnover (in %) 

Source: NANORUCER Project 
 

How do companies look at niche markets of their main product, and what are their 

ambitions? Most companies (more than 40%) occupy a modest niche market – up to 5%, 

however, about 14% of companies are already the key players in their markets; they occupy 

more than 50% of the market (see Fig.74). We also observed that Russian companies were rather 

ambitious; about 35% of surveyed companies planed to have more than 50% of the market niche 

in 2015; about 35% of companies reported that their share at the market would be between 25-

50%; therefore, most companies see themselves as being among major or important players in 

the market.  
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Fig.74. Market share (in %) 
Source: NANORUCER Project 

 

Who are the main customers (users) of nanoproduct, produced by nanocompanies?  Many 

studies indicated that nanotechnology could revolutionize all sectors of the economy and change 

the mode of life and mode of production. It may also help address pressing national and global 

challenges in areas such as health care, energy, water, and climate change. Although the 

nanomarket is at its embryonic stage of development, nanoproduct is already used in many 

branches of industry and sectors of the economy. It is also important to note, that although 

nanotechnologies are a science-driven technology, to some degree, the existing industry boarder 

pushes them; they are therefore path dependant. In Russia, we have identified the high share of 

aerospace (52%), energy (52%), manufacturing (about 54%) and chemical industry (50%) as 

well as low share of ICT, food industry, and safety (see Fig.75.).  
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Fig.75. Users of Nanoproduct (in %)  

Source: NANORUCER PRoject 
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The survey also indicated that the share of pharmaceutics and healthcare was rather high 

in nanocompanies’ market strategy. We believe that two factors impacted this trend; first, Russia 

has a relatively large home market, and the second, the National Project “Health” as well as 

public policy emphasis on healthcare and medicine development, in particular high-tech medical 

services, play their role. 
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Fig. 76. Main Competitors (in %); Source: NANORUCER Project 

 

Who are the main competitors of Russian companies in the home market? The survey 

showed that foreign companies were the main competitors (see Fig. 76.). On the one side, this 

indicated that foreign companies already occupied the home nanomarket at the embryonic stage. 

We think this could hamper business development and companies’ output growth because the 

nanomarket is still rather small and emerging. On another side, Russian companies have strong 

competitors and should run faster in order to survive. We believe that high competition in the 

home market impacts the innovation activity of Russian nanocompanies.   
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Fig. 77. Problems, Hampering Nanoproduct Production Increase 

Source: NANORUCER Project 
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What problems hampered the production increase of nanoproducts? The survey indicated 

that the key problems were high credits interest, lack of qualified personnel, administrative 

barriers, low market demand, and high uncertainties (see Fig. 77.). The first three problems are 

typical for any business, in particular high-tech ones, although for nanocompanies it is much 

more problematic to get credits and to find qualified personnel due to the nature of business. 

High uncertainties and a small market aggravate the problems Russian companies usually face in 

implementing growth strategies. One has to note that the survey identified that only 28% 

companies had public support; 42% of those, who had government support, reported that public 

support has increased during the last years, more than 21% of respondents noted that public 

support has decreased, and for 35,7% of respondents public support remained unchanged.  

8.3. INNOVATION ACTIVITY OF RUSSIAN  
NANOCOMPANIES 

Innovation is fundamental to economic growth and development. The ability to create 

economic value by introducing new products to the market, redesigning production processes, or 

reconfiguring organizational practices is critical for competitive advantage and growth for firms, 

in particular, for high-tech companies. 

The innovation activity of Russian companies is relatively low. On the one hand, high 

share of extractive industries affects the average values of indicators of innovation activity in 

Russia. On another hand, the monopolized and non-competitive home market, high cost of 

innovations coupled with lack of financial resources of Russian companies and high interest rates 

on loans impact both motivations to innovate and opportunities to produce and use knowledge to 

improve products and processes.  

For high-tech companies, innovations are critical. The survey carried out by the Ministry 

of Industry and Trade of the RF indicated, that in 2006 the share of the innovation-active 

organizations was the largest in the electronic industry (61.2%), which was more than 6 times 

higher than the level of innovation activity of organizations in the manufacturing industries 

(about 10%). The share of innovative companies in the aerospace industry was about 35.6%156. 

Therefore, the high-tech sector compares favorably with other sectors of the economy. The 

survey of nanocompanies, carried out by the NANORUCER project in summer 2010, helped to 

highlight the innovation activity of nanocompanies. In 2008-2009, about 71% of nanocompanies 

introduced new products and about 75% of companies introduced new processes. The survey 

                                                 
156 National Innovation System and State Innovation Policy of the RF. Background report to OECD country review 

of the Russian innovation policy, MES of the RF, 2009  
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indicated that Russian nanocompanies were more innovative than high-tech companies in the 

Russian market. On the one side, we believe that high competition in the home market with 

foreign companies force nanocompanies to be more innovative (almost 90% of companies 

competed with the foreign companies in the Russian market). Furthermore, one has to take into 

consideration, that about 70% of surveyed companies exported nanoproducts abroad; usually 

export-oriented companies are more innovative since innovations are the key to success on the 

world market, and at the same time, they usually have financial resources to invest in 

innovations. On another side, one has to take into consideration, that about 40% of surveyed 

companies were set up in 2007-2010, i.e. they had to introduce new products and processes. If 

this factor were to be eliminated, then the innovation activity of nanocompanies might be lower. 

The survey also reported that the majority of companies introduced products and processes 

developed by their own company (see Fig.78 and Fig.79).  
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 Fig. 78. Innovations used to advance technologies (in %) 

Source : NANORUCER Project 
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Fig. 79. Innovations used to advance the product (in %) 

Source : NANORUCER Project 

 

It is critical for high-tech companies to carry out R&D or at least to have close 

collaborations with R&D organizations.  
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The survey highlighted that about 90% of nanocompanies carried out R&D and more 

than 80% of surveyed companies had collaborative projects. It is not surprising since more than 

60% of surveyed companies were spin-offs. The survey also helped to map nanocompanies R&D 

by nanofield. The majority of nanocompanies provided R&D in nanomaterials (see Fig 80). 

Among other nanofields, nanobio and nanoelectronics were higher rank.  

When comparing to R&D organizations active in NN, one has to note that nanocompanies 

were more active in patenting their R&D outputs. More than 75% of the surveyed companies 

applied for patents during the last 5 years, and for 62% of the companies the number of patent 

applications increased. Russian nanocompanies were more oriented toward the Russian Patent 

Office, however, about 20% of companies applied to the European Patent Agency, two companies 

applied to the American one, and one company to the Japanese Patent Agency.  

For their nanoscale R&D, companies used both Russian and foreign facilities. One has to 

note that the share of foreign facilities was rather high (see Fig.81.). The same trend was 

observed in R&D organizations’ survey. The majority of companies also used facilities of both 

Russian and foreign organizations for nanoscale research (see Fig.82.). Predominantly, 

companies used universities’, the RAS organizations’ and CCFU equipment; however, one has 

to note, that they collaborated rather actively with EU organizations as well. Mostly, companies 

turned to outside organizations to use their research facilities for nanoscale research (about 87% 

of respondents), 22% of respondents used large-scale facilities, and only 17,5% of respondents 

used industrial lines. 
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Fig. 80. Mapping Nanocompanies R&D by Nanofields, in % 

Source: NANORUCER Project 
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Fig. 81. Share of Foreign- Made Facilities 

Source: NANORUCER Project 
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Fig. 82. Nanocompanies Collaborations with Different Institutions for Using Facilities (in %) 

Source: NANORUCER Project 

8.4. RUSSIAN NANOCOMPANIES AS GLOBAL PLAYERS 

It is well known and widely discussed that Russian high-tech companies do not hold 

strong positions in the world market. The share of high-tech in the export structure is too modest, 

and many high-tech companies do not even strive to enter the world market. Many factors, 

including historical ones, impact Russian high-tech business development worldwide. In the 

survey we tried to highlight what the export strategy of nanocompanies was, as well as how they, 

themselves, felt as the exporters of nanoproducts today. First of all, one has to note that about 

27% of surveyed companies did not export their nanoproduct in 2009; many of them did not 

strive to enter the world market, and did not plan to export nanoproduct by 2015. However, 

about 10% of these companies had in their plans to enter on the world market. Today, the 

majority of companies’ export share in output does not exceed 5%, however, in 2015, the 

majority of companies (more than 35%) plan to increase export’s share to 51%-75%; by and 
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large, more than 40% of companies plan to have an export share more than 50%. Therefore, 

more than one third of the companies see their main market as being outside Russia. It is an 

interesting and unexpected finding; this means that Russian high-tech companies are ready (at 

least in their mind and plans) to play globally. In 2009, about 27% of companies already had 

more than 50% export share in the total output; it is also an unexpected finding. We believe that 

even if small, the share of exports is important for Russian high-tech business since companies 

can, in this way, learn the rules of foreign markets, build relationships, and develop the image of 

the company.  
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Fig. 83. Export Share in Output (in %) 

Source: NANORUCER Project 

 

In what regions of the world do Russian export-oriented companies strive to compete? 

The survey showed that more than 30% of export-oriented companies played on the EU market 

(see Fig.84). We believe that several factors conditioned the high share of the EU in the export 

strategy of Russian nanocompanies. The EU nanomarket is much better developed than the 

nanomarket in Asia, CIS or Latin America. Secondly, Russian companies have already learned 

the rules and built partnerships in the EU market. In addition to, when compared to the CIS 

market, the EU market is more transparent and much more favorable for Russian companies as 

well as less corrupted. And finally, the EU is in geographical proximity.  
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Fig. 84. Nanoproduct Export (in %) 

Source: NANORUCER Project 

 

We have also observed, that the Asian market is important for Russian companies. To some 

respect, this may come as a surprise since the majority of nanocompanies are located in the 

European part of the RF, i.e. rather far from Asian customers; language and cultural problems 

should impact business development as well. Also, it is not easy to compete with Asian companies 

in terms of prices. However, Asia is already a big market; it is newly emerging but is a fast 

developing world geopolitical pole, which would most likely impact nanocompanies.  

What problems hampered companies from increasing their export of nanoproducts? (see 

Fig.85.)  First of all, one has to note that the majority of companies defined “lack of experience”, 

“lack of qualified personnel to play globally”, “lack of information about foreign markets”, 

“discrimination on the foreign markets” as being slight problems, in other words, they see these 

problems but are not pressed down by them. During the 1990s, these problems hampered export-

oriented business. However, one has to note, that for many companies these problems are still 

hot. Ecological standards do not bother companies, probably because such kinds of standards for 

nanoproducts have not been developed yet. The hottest problem for the majority of companies 

(for about 40%) is lack of funding (public support) for export-oriented activities. Our interviews 

also highlighted that for many companies, in particular small ones, the customers’ procedures are 

very time-consuming and costly.  

CONCLUSIONS 

The Russian nanomarket is growing very fast. The key players in the market are SMEs 

(about 90%). A large part of companies are concentrated in the CFO (about 50%), mostly in 

Moscow and the Moscow region. In spite of the crisis, nanocompanies are mostly growing – a 
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promising trend. A great part of nanocompanies were generated by scholars (more than 60%). 

Although nanotechnology applications in different sectors of the economy have just started in the 

RF, some sectors of the economy are rather experienced, in particular the nuclear and space 

industry. Many of the smaller companies focus exclusively on nanotechnology, while the larger 

ones typically blend nanotechnology with a range of other technologies; the share of 

nanoproduct in turnover correlates well with the size of companies- the larger the company the 

less the share of nanoproduct in turnover. Although nanotechnologies are a science-driven 

technology, the existing industry boarder does push them to some degree, therefore, they are path 

dependant. In Russia, the high share of aerospace (52%), energy (52%), manufacturing (about 

54%), and chemical industry (50%), and low share of ICT, food industry and safety were 

identified. High credits interest, lack of qualified personnel, administrative barriers, low market 

demand, and high uncertainties hamper market development and the increase in output of 

nanocompanies. 

The innovation activity of Russian nanocompanies is very high; they are more innovative 

than high-tech companies on the Russian market. High competition  on  the  home  markets  with  
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 Fig. 85. Problems, Hampering Nanoproduct Export Increase 

Source:NANORUCER Project 
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foreign companies force nanocompanies to introduce new products and processes and develop 

the ambition to compete on world markets. The majority of nanocompanies carry out R&D and 

have collaborative projects. Nanocompanies mostly provide R&D in nanomaterials. Among 

other nanofields, nanobio and nanoelectronics ranked high. Companies are also active in 

patenting their R&D results. 

Many Russian companies already play in the world market and many strive to enter it. 

More than one third of companies don’t see their main market in Russia, but outside the country. 

Russian companies are ready to play globally. Russian companies find that the EU market is the 

most attractive; however, they also view Asian markets as very promising and fast developing.  

 
 




