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GDP, bln roubles, in constant prices 

2005 2006 2007 2008 2009 2010 2015 2020 

2005 2006 2007 2008 2009 2010 2015 2020 

R&D expenditure, % of GDP 

        

Strategy of science 
and innovation 

development until 
2015 

 

Nanotechnologies 
included to the national 
list of S&T priorities. 

Financial support of R&D from 
the Federal budget 

 

 
Strategy for Nanotechnology Development. 

• to direct financial and organizational resources at 
interdisciplinary research on nanotechnology-related areas; 

• to create a competitive domestic market of nanotechnology-
enabled products 

Concept of long-term 
socio-economic 

development until 
2020 

 
Program of Nano-

technology Development 
until 2015. ~3 bln USD for 

R&D, infrastructure and 
innovative projects 

 

Russian Corporation of 
Nanotechnologies (RUSNANO). 

Up to 10 bln USD of investments for 
nanoindustry 

 

National nanotechnology network 
(RUSNANONET). Communication 

and cooperation platform in 
nanotechnology-related areas 

 

Strategy of innovation 
development until 

2020 

 

RUSNANONET 
includes 740+ units 

 

Normative support for health 
and safety strategy. Identification 

and control of nanomaterials in living 
organisms, chemicals, water supply and 

food industries (by Rospotrebnadzor) 

 

 Next  
steps? 

Priority setting for Russian nanoindustry. Policy context 



 

3 

Priority setting. Top-down approach 

Trends: global vs national 

Challenges 

Anticipated socio-economic changes 

Expected impact on nanoindustry 

Human development 

Economy Instututions 

Ecology and security 

 

 

 

Future nanoindustry markets 
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The foreseen ranges correspond  
to pessimistic and optimistic scenarios 

500 bln roubles 

130 bln roubles 

900-1 200 bln roubles 

250-330 bln roubles 

7 000-13 000 bln roubles 

2 500-4 500 bln roubles 

Domestic manufacturing <5% 

2010 2015 2030 

Anticipated demand for nano-enabled products 
in constant prices 2010 

(RUSNANO Board meeting, minutes #10 of 21.06.2011) 

Categories A+D 
(elementary products & 

equipment) 

Categories B+C 
(products containing 
nanocomponents & 

services) 
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2015, moderate scenario, % of total nano-enabled products market 

Food 
industry 

Automobiles 
and road 

infrastructure 

Agriculture 

Aerospace vehicles  
and infrastructure 

Energy 
generation 

Construction 

Other 
markets 

Forestry 
complex 

Oil & gas 
processing, 

petrochemistry 

Electronics and 
communication 

Pharmaceuticals Lighting equipment 
8 2,5 

80 

1,1 0,9 

1,5 

0,9 

1,1 

0,5 1,1 

1,2 

1,2 

Anticipated structure of nanoindustry market 
Prevalence of electronics in middle-term period 
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2030, moderate scenario, % of total nano-enabled products market 

Automobiles 
and road 

infrastructure 

Aerospace vehicles  
and infrastructure 

Energy 
generation 

Construction 

Forestry 
complex 

Oil & gas 
processing, 

petrochemistry 

Electronics and 
communication 

Pharmaceuticals 
11,5 

21 

5,6 

Long-term perspective  
Diffusion of nanotechnology solutions in different areas 

Food 
industry 

Agriculture Other markets 

Housing and 
communal 
services 

Sporting 
goods 

13,5 

7,5 11 

6,3 

2,2 

1,2 

6,8 

6,9 

2,3 

4,2 
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Aerospace vehicles and infrastructure 
Lighting equipment 
Textile and leather goods 
Pharmaceuticals and medical equipment 
Automobiles and road infrastructure 
Shipbuilding (vessels and port infrastructure) 
Construction complex 
Consumer chemicals and perfumery 
Agriculture 
Forestry complex 
Energy generation 
Housing and communal services 
Railroad transport  
(rolling stock and infrastructure) 
Food industry 
Sporting goods 
Electronics and communication equipment 
Petrochemicals 

Medium-term 
market volume 

Long-term 
growth 

prospects 

Ability to meet 
consumers’ 
preferences 

No 
entrance 
barriers 

Total 
score 

- Least promising market - Most promising market by this criterion 

Nanoindustry market potential. Additional factors 
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Opportunities of market potential use  

(ability to meet consumers’ preferences and absence of entrance barriers, expert-assigned scores) 
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Electronics and 
communication 

equipment 

Food industry 

• Energy generation 
• Sporting goods 

Lighting 
equipment 

Housing and communal 
services 

Railroad transport 
(rolling stock and 

infrastructure) 

• Aerospace vehicles 
and infrastructure 

• Textile and leather 
goods 

Agriculture 

Petrochemicals 

• Automobiles and road infrastructure 
• Pharmaceuticals and medical equipment 
• Shipbuilding (vessels and port infrastructure) 
• Construction complex 
• Consumer chemicals and perfumery 
• Forestry complex 

Nanoindustry market potential vs opportunities of it’s use 
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Priority setting. Bottom-up approach 

Areas of application, consumer properties 

Perspective nano-enabled product groups 

Benchmarking: national vs global level 

Existing S&T and manufacturing potential 

 

 

 
Future nanoindustry markets 
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Coatings and 
films 

Polymers 

Composites 

Ceramic 
materials 

Sorbates, 
membranes  
and filters 

Crystalline 
structures 

Technologies of 
life systems 

Metals and 
alloys 

Liquid 
mediums 

Transducers 
and sensors 

Electronics 

Catalysts In
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Index of demand potential 
(weighted results of experts poll) 

Gap between 
consumer needs  
and capacities 

High demand risks 

High demand and 
technology risks 

Area of 
commercialisation 

Perspective nano-enabled product groups. Issues for policy making 



11 

 
Nanomaterials for 

nuclear energy 
  

Nanofluidics with special 
properties 

Sound- and heat-
insulating ceramic 

nanomaterials 
Nanomaterials to increase 

crop capacity 

 

 

 

 

Optical precision positioning 
systems 

 

 
 Solar cells 

 

 
 

 

Anticorrosive 
composite polymer 

nanocoatings 

Nanodiagnostics 
equipment  

 

Heat-insulating 
composite polymer 

nanomaterials 

 

 

Nanoheterostructure based 
emitters (including lasers) 

Water purification and 
treatment systems 

Superconductive 
materials 

    

 

    

Hydrophobic composite polymer 
nanocoatings 

 

 

Heat-resistant composite polymer 
nanomaterials and nanocoatings 

 

 
  
  

 

 
 

 

  

 

  

 
  

 

 

Superfine 
precursors for 

making ceramics 

High-strength nanostructured 
metals and alloys 

 

 

High-strength 
ceramic 

nanomaterials 

Oil and gas 
production and 

processing 

 

 

 

 

 

 

 

 

 
Nanomembranes 

for purifying 
physiological and 
other medicinal  

solutions 

Heat-resistant 
nanostructured 

metals and alloys 

 
Catalysts for 

chemical, 
petrochemical 

industry and power 
generation 

 
  

 
  

Nanomaterials for 
use in transparent 
flexible electronic 

devices 

EM, IR, THz 
emission sensors 

 
Light-emitting 
nanocoatings 

  

 

 
Nanostructured bio-compatible 
materials for use in medicine 

and cosmetology 

Sensors and markers for 
medical diagnostics 

Textile with specific properties, based 
on polymer nanomaterials 

 

  

 
Radioabsorbing 

composite 
nanocoatings 

 

Heat-resistant 
ceramic 

nanomaterials 

  

  

Gas 
sensors 

Durable 
nanocoatings 

 

 

High-strength 
composite 

polymer 
nanomaterials 

  

 

Elastomeric 
materials with 
polyfunctional 
characteristics 

Durable 
composite 

polymer 
nanomaterials 

 

 

 

 

 
 

  

Nanomaterials for power 
sources (including fuel 
cells) and high-energy 

processes 

 

 

 

 

 

Nanomaterials for 
food packaging 

 

 
 

  

 Bio-active 
substances and 
carriers for them 

Nanocomposite 
wires for electric 

equipment 

Durable 
ceramic 
nanoma-

terials 

 
  

  

 

 

   

 

 
Dielectric polymer 

nanomaterials 
Energy related areas 

Carbon-based energy 
resources 

Non-carbon energy 
resources 

Energy saving, storage 

In
de

x 
of
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ad

in
es

s 
(8

0-
54

0)
 

Index of demand 
perspective 
(37,5 … 300) 

Top-ranking product groups. Close linkage to energy sector  
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Carbon-based energy. Improving efficiency using nanocatalysts 

Catalytic cracking 

150 mln USD 

• Bead aluminosilicate zeolite-
containing 

• Microspheric aluminosilicate 
zeolite-containing (average 
particle diameter 10-150 mkm) 

• Microspheric aluminosilicate 
zeolite-containing with optimized 
content of rare-earth elements 
(dust-like with average particle 
diameter 10-70 mkm) 

Hydroskimming 

450 mln USD 

• Alumina / cobalt-molybdenum or 
nickel-molybdenum 

• Alumina / nano-modified cobalt-
molybdenum 

• Nebula 

Isomerization 

85 mln USD 

• Chlorinated alumina; zirconium 
oxide promoted with sulfate, 
molybdate, or tungstate ions 

• Based on mordenite-type zeolites 
(containing sodium in a volume of 
2-3 ppm) modified with 0.4-0.5% 
whgt. platinum 

• Based on fluorinated alumina or 
ZSM-5 type medium-porous 
zeolites  

Catalytic Reforming 

70 mln USD 

• Zeolitic, platinum containing 
• Platinum on alumina 

Hydrocracking 

35 mln USD 

• On the basis of amorphous 
alumosilicates containing sulfide 
nano-particles of NiWS phase 

• On the basis of crystalline 
alumosilicates (zeolites) 
containing sulfide nano-particles 
of NiWS phase 

• On the basis of crystalline 
alumosilicates (zeolites) 
containing platinum nanoparticles 

Processing of Associated 
Petroleum Gas 

45 mln USD 

• Cobalt or iron nanoparticles 
• Membrane-catalytic 
• Alumina-based metal-oxide for 

synthesis of dimethyl ether from 
associated petroleum gas 

• On the basis of ZSM-5 type 
zeolites 

• Powdered micron systems 
composed of nickel and iron nano-
particles 

• Iron or nickel nano-dispersed 

Isobutane-Butylene 
Alkylation 

25 mln USD 

• Sulfuric acid 
• Fluorine hydride 
• Y type (faujasite) 

Production of Isopropyl 
Benzene 

3 mln USD 

• BETA zeolite 
• MCM-22 

Production of Ethyl 
Benzene 

2 mln USD 

• Transalkylation, type Y 
• ZSM-5 (pentasil) 
• BETA zeolite 
• MCM-22 

Russian market of catalysts for oil processing (2030) 
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World market (mln USD) 

Future market for key oil processing catalysts 

Russian market (mln USD) 

Catalytic cracking Hydroskimming 

2015 2020 2030 

26 25 25 

19 20 23 

Number of units 

Annual consumption  
of catalysts, th. t/year 

2015 2020 2030 

64 65 75-80 

6 8 11 

Drivers of Russian market 
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Average price Productivity Activity 

nickel-molybdenum cobalt-molybdenum 

Microspheric aluminosilicate zeolite-containing 
(average particle diameter 10-150 mkm) 

Microspheric aluminosilicate zeolite-containing with 
optimized content of rare-earth elements (average 
particle diameter 10-70 mkm) 

Target characteristics of catalysts. Focus on competitiveness 

th. USD/t Space velocity, hr-1 % 

th. USD/t % Yield of desired product per ton of feedstock, % 

Hydroskimming 

Catalytic cracking 
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Energy efficiency. New technologies of lighting 

World LED market Russian LED market (bln USD) 

market size, bln USD growth rate, % 

4.5% of world market 

+18-32% per year 

pessimistic scenario moderate scenario optimistic scenario 

Competitive level of nano-enabled products 

Price of light (USD/klm) Light efficiency (lm/W) 

moderate scenario 

optimistic scenario 

compact luminescent  
lamps 

incandescent lamps 



 

Source: Lux Research, Inc.  

Solar cells. Perspective nanoindustry sector 

By technological groups 

5% of world market 

2009 2015 2020 

Production 
capacity:12-14 
MW solar cells 

per year 

Russian market of photovoltaic elements  
(bln USD) 

Average daily solar radiation in Russia 
(kWh/m2) 

Moscow 

Actual state: small  
locally-oriented projects  

Source: Lux Research, Inc.  

By areas of application (2020) 

Anticipated market structure 

Power plants 
panels 

52% 

Buildings 
panels 

Transport 

Autonomous 
electric 

equipment 

Rural electri-
fication,  

road signs 

Space panels 

24% 

15% 

6% 

2% 
1% 
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Energy storage 

Annual growth 4.5% 

Manufacturing of lithium batteries in Russia 
(bln USD) 

2009 2015 2020 2015 2020 

Market structure by areas of application 
(%) 

Industrial 
equipment 

Consumer 
electronics 

Transport 

 

Approach to global 
market structure 

Chemical power sources 

Supercondensers 

Nanotechnology impact: 
• anode materials 
• cathode materials 
• polymer electrolytes 

Manufacturing of supercondensers in Russia 
(mln USD) 

2009 2015 2020 2015 2020 

Portable power 
sources 

Consumer 
electronics 

Transport 

 

Market structure by areas of application 
(%) 

Nanotechnology impact: 
• electrode materials 
• electrolytes 

17 
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Over 250 
organisations 

from 30 regions 

Round 1 Round 2 

1,300 Russian 
experts polled  

by email 

Experts from 
academia – 

86% 

Experts from 
industry – 14% 

348 Russian 
experts 

interviewed 

Experts from the 
academia – 83%  

(2/3 of them – 
Doctors of 
Science)  

Experts from the 
industry – 17% 
(top managers, 

heads of 
engineering, 

technological and 
design 

departments)  

• Consultations with 91 
international experts 

• Inter-industrial panel  
(144 experts) 

• Expert polls 
(524 responses) 

• 9 permanent thematic panels 
(519 experts) 

• Discussion of results 
(4 expert panels) 

Representatives of leading 
nanotechnology R&D centres 

USA – 35 experts, 
UK – 21, Canada – 14,  

China – 11, Germany – 7,  
other countries – 13. 

101 international 
experts interviewed 

Discussion of results with 
managers of large companies 

Methodological background: expert study 
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  Information sources (1100+) 

• Scenarios for global and Russian 
economy: harmonised with S&T 
Foresight – 2030 and Strategy of socio-
economic development until 2020 

• Official documents of the RF 
Government (forecasts, programmes, 
strategies) 

• Trend, market and sectoral reports (by 
international organisations, leading 
industry actors, analytical agencies) 

• S&T reports 
• Statistical monitoring of nanoindustry 

(HSE) 
• Sociologic survey “People’s Innovation 

Readiness” (HSE) 

Promising nano-enabled 
product groups 

Forecast of 
sectoral 

markets by 
segments 
until 2030 

 

Forecast of 
nano-

enabled 
product 
markets 

until 2030 

Demand potential   
for product groups  

(A, B, C, D) 

Discussion 
and refinement  

of results 

• Comparing with forecasts 
by RUSNANO project 
companies 

• Comparing with results 
obtained by Lux Research, 
BCC Research, 
Frost&Sullivan, 
Research.Techart etc. 

• Verification by experts and 
leading industry players 

On the basis of “Provisional Guidelines 
on Classifying Nano-Enabled 

Products” (approved by RUSNANO 
Board, minutes #10 of 21.06.2011) 

 

Methodological background: analysis of future nanoindustry markets 

• Delphi study 
• Discussions in expert panels 

Top-down  
vs bottom-up 
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Thank you! 
 
 

Oleg Karasev 
National Research University “Higher School of Economics” 
Foresight Center, Deputy director 

okarasev@hse.ru 
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