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2 Science and Technology. Innovation. Information Society Pocket Data Book Moscow 2016
3 УДК 001( )(083.41) ББК 72(2Рос)я2 S40 Editorial Board: Leonid Gokhberg, Yaroslav Kuzminov, Konstantin Laykam, and Sergey Salikhov Autors: Gulnara Abdrakhmanova, Elena Chernovich, Svetlana Fridlyanova, Konstantin Fursov, Leonid Gokhberg, Natalia Gorodnikova, Galina Kovaleva, Irina Kuznetsova, Evgenia Lukinova, Svetlana Martynova, Valentina Polyakova, Tatyana Ratay, Larisa Rosovetskaya, Galina Sagieva, and Anton Suslov With contributions by: Ludmila Bychkova and Tatyana Nefedova Science and Technology. Innovation. Information Society : Pocket Data Book / G. Abdrakhmanova, E. Chernovich, S40 S. Fridlyanova et al.; National Research University Higher School of Economics. Moscow: HSE, p. 200 copies. ISBN (pbk). The pocket data book contains main indicators characterizing S&T, innovation and Information Society in the Russian Federation. The data book includes information of the Federal State Statistics Service, Federal Service for Intellectual Property, Organisation for Economic Co-operation and Development (OECD), Eurostat, UNESCO, World Intellectual Property Organisation, national statistical services of foreign countries, and results of own methodological and analytical studies of the HSE Institute for Statistical Studies and Economics of Knowledge. In some cases, the presented data specify those published earlier. УДК 001( )(083.41) ББК 72(2Рос)я2 The book was prepared within the framework of the Basic Research Programme at the National Research University Higher School of Economics (HSE) and supported within the framework of the subsidy granted to the HSE by the Government of the Russian Federation for the implementation of the Global Competitiveness Programme. ISBN National Research University Higher School of Economics, 2016 Reference is mandatory in case of reproduction
4 Contents 1. Institutions R&D institutions by type R&D institutions by sector of performance R&D institutions by ownership R&D Personnel R&D personnel R&D personnel by occupation Percentage distribution of R&D personnel by occupation R&D personnel by sector of performance R&D personnel by country R&D personnel per employment by country: Researchers by sector of performance Researchers with scientific degrees Researchers with scientific degrees as a per cent of the total number of researchers
5 Researchers by field of science and technology: Percentage distribution of researchers by age: Researchers by country Researchers per employment by country: Flows of R&D personnel R&D Funding Gross domestic expenditure on R&D Trends in gross domestic expenditure on R&D Gross domestic expenditure on R&D by country Gross domestic expenditure on R&D as a per cent of GDP by country Federal budget appropriations on civil-purpose science and technology Government budget appropriations on R&D by country Gross domestic expenditure on R&D by source of funds Percentage distribution of gross domestic expenditure on R&D by source of funds and country:
6 3.9. Percentage distribution of gross domestic expenditure on R&D by sector of performance and country: Gross domestic expenditure on R&D by priority S&T areas: Percentage distribution of gross domestic expenditure on R&D by priority S&T areas and source of funds: Grants and competitive R&D financing Intramural current expenditure on R&D by type of activity Percentage distribution of intramural current expenditure on R&D by type of activity Average monthly salaries of R&D personnel R&D Output Publications in scientific journals indexed in international databases by country Country shares in the total number of publications in scientific journals indexed in international databases: Patent applications and patents granted Patent applications by country
7 Patent applications filed by residents and non-residents by country: Patents granted with the indication of the Russian Federation by section of the International Patent Classification Development of advanced manufacturing technologies by type and degree of novelty: Use of advanced manufacturing technologies by type and duration: Technology balance of payments by category of contracts: Percentage distribution of technology exports and imports in Russia by country groups: Technology balance of payments by country: Innovation Main indicators of innovation in industry Innovative activity: Enterprises engaged in technological, marketing or organisational innovation as a per cent of all enterprises by country:
8 5.4. Expenditure on technological innovation: Expenditure on technological innovation by source of funds: Intensity of expenditure on technological innovation: Sales of innovative goods and services: Technologically new or significantly improved goods and services as a per cent of total sales: Co-operation links of enterprises engaged in technological innovation: Information Society Main indicators of the ICT sector by country: The ICT sector in Russia Main indicators of the ICT sector by economic activity: Enterprises using ICT by economic activity Enterprises using a broadband access to the Internet by economic activity: Frequency of the Internet usage by Individuals: Internet usage by country:
9 8 7. Public Attitudes toward Science,Technology, and Innovation Public perception of science and engineering occupations: Public engagement in S&T: Benefits of science education on young people Benefits of science education on young people s decision-making: Technical Notes...78 Symbols used in tables are:... data not available and not included in the totals, data not applicable. In some tables, details may not add to the totals because of rounding.
10 1. Institutions
11 R&D institutions by type Total Research institutes Design organisations Construction project and exploration organisations Experimental enterprises Higher education institutions Industrial enterprises Others
12 1.2. R&D institutions by sector of performance Total Sectors of performance: government business enterprise higher education private non-profit
13 R&D institutions by ownership Total Ownership: public private joint of state corporations foreign and joint (with both Russian and foreign participation) others
14 2. R&D Personnel
15 R&D personnel (headcount) Total Research institutes Design organisations Construction project and exploration organisations Experimental enterprises Higher education institutions Industrial enterprises Others
16 2.2. R&D personnel by occupation (headcount) Total Researchers Technicians Supporting staff Others
17 Percentage distribution of R&D personnel by occupation Researchers Technicians Supporting staff Others
18 2.4. R&D personnel by sector of performance (headcount) Total Sectors of performance: government business enterprise higher education private non-profit
19 R&D personnel by country (thousand person-years; in full-time equivalent) * Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available.
20 2.6. R&D personnel per employment by country: 2014* Headcount Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available. Calculated by employment in full-time equivalent. 19
21 Researchers by sector of performance (headcount) Total Sectors of performance: government business enterprise higher education private non-profit Researchers with scientific degrees (headcount) Researchers with scientific degrees Doctors of science Candidates of science
22 2.9. Researchers with scientific degrees as a per cent of the total number of researchers Doctors of science Candidates of science 21
23 Researchers by field of science and technology: 2014 (headcount) Researchers doctors of science Of whom candidates of science Total Natural sciences Engineering Medical sciences Agricultural sciences Social sciences Humanities
24 2.11. Percentage distribution of researchers by age: Researchers total Doctors of science 5.7 Candidates of science Age, years: below and over 23
25 Researchers by country (thousand person-years; in full-time equivalent) * Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available.
26 2.13. Researchers per employment by country: 2014* Headcount Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available. Calculated by employment in full-time equivalent. 25
27 Flows of R&D personnel (headcount) Inflow total Of which Outflow total graduates from other from higher research education institutes institutions at own initiative Of which due to staff reduction
28 3. R&D Funding
29 Gross domestic expenditure on R&D (thousand roubles) Gross domestic expenditure on R&D: at current prices at constant 1989 prices
30 3.2. Trends in gross domestic expenditure on R&D (at constant 1989 prices) 1995 = 100% Per cent
31 Gross domestic expenditure on R&D by country (million current PPP $) * Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available.
32 3.4. Gross domestic expenditure on R&D as a per cent of GDP by country * Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available. 31
33 Federal budget appropriations on civil-purpose science and technology * 2013* 2014* 2015** Federal budget appropriations on civil-purpose science and technology, million roubles Basic research Applied research As a per cent: of GDP of total federal budget appropriations * The source of 2012, 2013, 2014 data are reports on the execution of the consolidated budget of the Russian Federation and budgets of state extra-budgetary funds (according to the Russian Federal Treasury). ** In accordance with the Federal Law «On the Federal Budget for 2015 and the planning period of 2016 and 2017» (as amended).
34 3.6. Government budget appropriations on R&D by country (million current PPP $) * Russia** Brazil*** Canada China*** France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available. ** Federal budget appropriations on science and technology. *** Gross domestic expenditure on R&D financed by the government. 33
35 Gross domestic expenditure on R&D by source of funds (million roubles; 1994 billion roubles) Gross domestic expenditure on R&D Government* Business enterprise sector Higher education sector Private non-profit sector Funds from abroad * Including federal budget appropriations, general university funds and government sector institutions funds (e.g. own funds of R&D-performing institutions).
36 3.8. Percentage distribution of gross domestic expenditure on R&D by source of funds and country: 2014* Gross domestic expenditure on R&D Government Business enterprise sector Funds from abroad Other funds from national sources Russia ** Brazil Canada China France Germany India 100 Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available. ** Including federal budget appropriations, general university funds and government sector institutions funds (e.g. own funds of R&D-performing institutions). 35
37 Percentage distribution of gross domestic expenditure on R&D by sector of performance and country: 2014* Gross domestic expenditure on R&D Government sector Business enterprise sector Higher education sector Private non-profit sector Russia Brazil 100 Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available.
38 3.10. Gross domestic expenditure on R&D by priority S&T areas: 2014 (million roubles) Total Of which funding from the federal budget Gross domestic expenditure on R&D by priority S&T areas Information and Telecommunications Systems Industry of Nanosystems Life Sciences Rational Nature Utilization Energy Effectiveness, Energy Saving, and Nuclear Power Engineering Transport and Space Systems
39 Percentage distribution of gross domestic expenditure on R&D by priority S&T areas and source of funds: 2014 Transport and Space Systems Energy Effectiveness, Energy Saving, and Nuclear Power Engineering Rational Nature Utilization Life Sciences Industry of Nanosystems Information and Telecommunications Systems Federal budget Regional and local budgets of the Russian Federation Other funds
40 3.12. Grants and competitive R&D financing Grants (non-repayable subsidies) Competitive (programme) financing Total, million roubles As a per cent of gross domestic expenditure on R&D
41 Intramural current expenditure on R&D by type of activity (million roubles; 1994 billion roubles) Intramural current expenditure on R&D Basic research Applied research Development
42 3.14. Percentage distribution of intramural current expenditure on R&D by type of activity Basic research Applied research Development 41
43 Average monthly salaries of R&D personnel Average monthly salaries, roubles; 1995 thousand roubles As a per cent of that: in the national economy (=100%) in manufacturing (=100%) in construction (=100%)
44 4. R&D Output
45 Publications in scientific journals indexed in international databases by country* Web of Science Scopus Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Here and below including articles, reviews and conference papers (as of September 10, 2015).
46 4.2. Country shares in the total number of publications in scientific journals indexed in international databases: 2014 Per cent Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States Web of Science (publications total ) Scopus (publications total ) 45
47 Patent applications and patents granted Patent applications filed in the Russian Federation By residents By non-residents Patents granted with the indication of the Russian Federation 31556* To residents To non-residents Patents valid with the indication of the Russian Federation * Including patents granted in exchange for author certificates.
48 4.4. Patent applications by country* Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * All patent applications filed by residents and non-residents in national patent agencies. Source: WIPO Statistics Database, September
49 Patent applications filed by residents and non-residents by country: 2013 Patent applications filed in the country Total by residents Of which by non-residents Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States Source: WIPO Statistics Database, September 2015.
50 4.6. Patents granted with the indication of the Russian Federation by section of the International Patent Classification* Total А. Human necessities В. Performing operations; transporting С. Chemistry; metallurgy D. Textiles; paper Е. Fixed constructions F. Mechanical engineering; lighting; heating; weapons; blasting G. Physics H. Electricity * Patents granted to resident and non-resident applicants. 49
51 Development of advanced manufacturing technologies by type and degree of novelty: 2014 Total Of which technologies new to the country radically new Advanced manufacturing technologies Of which: Design and engineering Fabrication, processing and assembling Automated material handing Automated inspection and/or testing equipment Communications and control Manufacturing information systems Integrated management and control
52 4.8. Use of advanced manufacturing technologies by type and duration: 2014 Total Of which technologies used during the period of less than 1 year 1 5 years 6 years and over Advanced manufacturing technologies Of which: Design and engineering Fabrication, processing and assembling Automated material handing Automated inspection and/or testing equipment Communications and control Manufacturing information systems Integrated management and control
53 Technology balance of payments by category of contracts: 2014 (million US $) Receipts from exports Payments for imports Balance of payments Total Invention patents Unpatented inventions Patent licenses Utility models Know-how Trademarks Industrial designs Engineering services Research and development Others
54 4.10. Percentage distribution of technology exports and imports in Russia by country groups: 2014 (per cent) Receipts from technology exports Payments for technology imports CIS countries OECD countries Other countries 53
55 Technology balance of payments by country: 2014* (million US $) Receipts from exports Payments for imports Balance of payments Russia Brazil Canada China France Germany India Italy Japan Republic of Korea United Kingdom United States * Or nearest years for which data is available.
56 5. Innovation
57 Main indicators of innovation in industry Enterprises engaged in technological innovation as a per cent of all industrial enterprises Sales of innovative goods and services, million roubles At constant 1995 prices As a per cent of total sales Expenditure on technological innovation, million roubles At constant 1995 prices As a per cent of total sales
58 5.2. Innovative activity: 2014 Enterprises engaged in innovation as a per cent of all enterprises total technological marketing organisational Industry Mining and quarrying Manufacturing High tech Medium high tech Medium low tech Low tech Electricity, gas and water supply Services
59 Enterprises engaged in technological, marketing or organisational innovation as a per cent of all enterprises by country: 2014* Russia Australia Belgium Bulgaria Canada France Germany Italy Japan New Zealand Poland United Kingdom United States** * Or nearest years for which data is available. ** Enterprises engaged in technological innovation as a per cent of all enterprises.
60 5.4. Expenditure on technological innovation: 2014 Total, million roubles R&D Of which, per cent acquisition of machinery and equipment acquisition of technology Industry Mining and quarrying Manufacturing High tech Medium high tech Medium low tech Low tech Electricity, gas and water supply Services
61 Expenditure on technological innovation by source of funds: 2014 (per cent) Industry Services Own funds of enterprises Federal budget Regional and local budgets of the Russian Federation Non-budgetary funds Funds from abroad Others
62 5.6. Intensity of expenditure on technological innovation: 2014 (ratio of expenditure to total sales of enterprises engaged in technological innovation; per cent) Industry Mining and quarrying Manufacturing High tech Medium high tech Medium low tech Low tech Electricity, gas and water supply Services 61
63 Sales of innovative goods and services: 2014 Million roubles As a per cent of total sales Industry Mining and quarrying Manufacturing High tech Medium high tech Medium low tech Low tech Electricity, gas and water supply Services
64 5.8. Technologically new or significantly improved goods and services as a per cent of total sales: 2014 Ïðîöåíòû Innovative goods and services: 2.7 new to the enterprise s market new to the world new to an enterprise Industry Mining and quarrying Manufacturing High tech Medium high tech Medium low tech Low tech Electricity, gas and water supply Services 63
65 Co-operation links of enterprises engaged in technological innovation: 2014 Per cent Industry Mining and quarrying Manufacturing High tech Medium high tech Medium low tech Low tech Electricity, gas and water supply Services Enterprises acquiring new technologies Enterprises transferring new technologies Enterprises taking part in joint R&D projects
66 6. Information Society
67 Main indicators of the ICT sector by country: 2014* Share of the ICT sector in the business enterprise sector employment Share of the ICT sector in the business enterprise sector gross value added Per cent Russia Canada France Germany Italy Japan United Kingdom United States * Or nearest years for which data is available. Excluding data about wholesale trade of ICT goods.
68 6.2. The ICT sector in Russia Employment: thousand as a per cent of the national employment total Gross value added: billion roubles as a per cent of GDP Fixed capital investment: billion roubles as a per cent of the fixed capital investment total
69 Main indicators of the ICT sector by economic activity: 2014 Per cent Employment Gross value added Fixed capital investment Manufacturing of ICT equipment Wholesale trade of ICT goods Telecommunications ICT services
70 6.4. Enterprises using ICT by economic activity (as a per cent of all enterprises) Personal computers Internet Website Total Business enterprise sector R&D Higher education Health and social work Recreational, cultural and sporting activities Financial intermediation Public administration; compulsory social security
71 Enterprises using a broadband access to the Internet by economic activity: 2014 (as a per cent of all enterprises) Total Of which top Internet connection speed Broadband connection 256 Kbps 1.9 Mbps Mbps Over 30 Mbps Fixed Mobile Total Business enterprise sector R&D Higher education Health and social work Recreational, cultural and sporting activities Financial intermediation Public administration; compulsory social security
72 6.6. Frequency of the Internet usage by Individuals: 2014 (as a per cent of individuals in appropriate age group) Total, aged Age, years Used every day or almost every day Used at least once a week (but not every day) Used at least once within the last 3 months (but not more than once a month) Used more than the last 3 months ago Never used 71
73 Internet usage by country: 2014* (as a per cent of all enterprises / households / individuals) Business enterprise sector Households Individuals** Russia Canada France Germany Italy Japan United Kingdom United States * Or nearest years for which data is available. ** Internet usage within the last 12 months is considered.
74 7. Public Attitudes toward Science, Technology, and Innovation
75 Public perception of science and engineering occupations: 2014* (as a per cent of the total number of respondents), They are helping to solve challenging problems Most of them want to work on things that will make life better for the average person They are dedicated people who work for the good of humanity They are apt to be odd and peculiar people Such job would be boring for me Their work is dangerous They do not get as much fun out of life as other people do They have few other interests but their work They earn less than other people with equally demanding jobs They are not likely to be very religious people They usually work alone Scientists 52 Engineers * This section presents data derived from the public opinion surveys of Russian population aged 16 and over, conducted by the HSE Institute for Statistical Studies and Economics of Knowledge within the framework of the HSE Basic Research Programme.
76 7.2. Public engagement in S&T: 2014 (as a per cent of the total number of respondents) Watch popular science television programmes Talk about S&T with family members, friends, or work colleagues Read articles about S&T in newspapers, magazines, or in the Internet Read scientific or popular science journals Participate in discussions or hearings related to S&T Attend public lectures, seminars related to S&T in public spaces (parks, cafes, museums, etc.) Contact local authorities for S&T issues or sign petitions Regularly Occasionally Rarely Never 75
77 Benefits of science education on young people (as a per cent of the total number of respondents) By being interested in science, young people also improve their culture Science prepares the younger generation to act as well-informed citizens Young people interested in science have better chances of getting a job Strongly agree Somewhat agree Somewhat disagree Disagree Don t know / No opinion
78 7.4. Benefits of science education on young people s decision-making: 2014* (as a per cent of the total number of respondents) How much do you agree or disagree with the following statement: «Science prepares the younger generation to act as well-informed citizens»? Bulgaria Finland Malta Greece Latvia Spain Ireland Russia Denmark Portugal Croatia Estonia Republic of Cyprus Strongly agree Italy Lithuania Hungary Poland Sweden Germany Romania Czech Republic Austria Somewhat agree * Data source for European countries: Special Eurobarometer 401: Responsible Research and Innovation, Science and Technology. European Commission, Slovenia Slovakia Luxembourg United Kingdom Belgium France Netherlands 77
79 78 Technical Notes Bibliometric indicators are calculated on the basis of Scopus and Web of Science databases. Publications considered include scientific articles, conference papers and reviews. A publication is associated with a country if it is listed in the affiliated address of author or one of co-authors. Competitive research funding (programme financing) funds received by the organisation, which took the first place according to the decision of the competition commission made on the basis of summarizing the results of the competition of scientific, technical programmes, innovation and other projects related to the implementation of scientific research and development, on the basis of the best conditions for the implementation of the competitive project presented by the organisation in comparison with other participants. Federal budget appropriations on civil S&T federal budget funds allocated for civil-purpose basic and applied scientific research. Grants are cash and other assets that are provided free of charge and irrevocably by persons and legal entities, including foreign citizens and foreign legal entities and international organisations which have the right to provide grants to the Russian Federation in accordance with the procedures laid down by the Government of the Russian Federation, to realise specific S&T programmes and projects, innovation projects, to conduct specific research under the conditions attached by grant-makers. Gross domestic expenditure on R&D actual expenditure on research and development performed by organisations during the reference year irrespective of financing sources, expressed in a monetary form.
80 Information and communication technologies (ICT) the types of technologies using microelectronics for collection, storage, processing, retrieval, transmission, and presentation of data, texts, images, and sounds. Marketing innovation is the implementation of a new or significantly improved marketing method involving significant changes in product design or packaging, product placement, product promotion or pricing. Number of personnel in full-time equivalent is the indicator which reflects the sum of timeshares actually spent by R&D personnel on R&D activities and is measured in person-years. Organisational innovation is the implementation of a new organisational method in the firm s business practices, workplace organisation or external relations. R&D personnel are professionals whose creative activities are aimed at the advancement of scientific knowledge or search for new areas of its application, as well as direct services related to performance of R&D. Researchers are professionals engaged in R&D and immediately performing the creation of new knowledge, products, processes, methods, and systems, as well as in the management of these activities. Researchers usually have higher education (university or equivalent) degrees. Technological innovations are the final result of innovative activities, embodied in a technologically new or improved good or service introduced on a market, a technologically new or improved process or technique of service production (transfer) used in practice. The technology balance of payments registers the volume of commercial transactions related to international technology and other intangible assets transfers (exports and imports). 79
81 Science and Technology. Innovation. Information Society Pocket Data Book Edited by D. Beylina Design P. Shelegeda Desk-top publishing V. Parshina Format / 64. Print. sheet Pressrun 200 copies. National Research University Higher School of Economics Institute for Statistical Studies and Economics of Knowledge 20 Myasnitskaya st., Moscow, , Russia Tel.: +7 (495)
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