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Major stages of S&T Foresight in Russia

e S&T priorities and critical technologies:

1996, 2002,
e S&T Foresig
e S&T Foresig
e S&T Foresig

2006, 2011
nt: 2025 (Delphi)  —2007-2008
nt: 2030 -2009-2010

nt: 2030 (new cycle) —2011-2013



Priorities for S&T and innovation

e Mission-oriented:
Technology
modernisation

e Functional:
Restructuring S&T

* Thematic: Critical
technologies,
S&T programmes
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Energy efficiency

Nuclear technologies

Space technologies

Medicine

Strategic information technologies

Research universities

Innovation infrastructure at universities
National research centres

Centres of excellence

Information and telecommunication systems
Living systems

Industry of nanosystems

Transportation and aerospace systems
Rational use of nature

Energy efficiency and energy saving



15t cycle — S&T Delphi: areas covered

Information and Telecommunication Systems
Industry of Nanosystems and Materials
Living Systems

Medicine and Health

Rational Use of Natural Resources
Transportation, Aviation and Space Systems
Power Engineering and Energy Saving
Manufacturing Systems

Safety and Security

Technologies for Society

e nuclear technologies

e hydrogen energy

e organic fuel and microsystems

e composites and ceramic materials
e membranes and catalysts

* biocompatible materials
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Delphi 2025: informing policy making

Level of R&D
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R&D level vs importance of S&T areas

Transportation & Aerospace
Security

Manufacturing

\

Areas of concern
for S&T policy

Energy
Rational Use of Nature
Medicine & Health

Living Systems /

Information & Communication

Manaindustry & Materials

10 20 30 40 50 60 70 20 90 100

® Experts share that concider RE&ED level in Russia carrespondig world level ® Importance index



Identification of promising innovation clusters

Importance for Russia

Integration of bio-, nano
and information
technologies
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2"d cycle: from topics to technology areas

Foresight 2025

Delphi topics

Thematic areas
(56)
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Foresight 2030

S&T areas
(6)

Thematic areas
(25)

Technology
clusters (250)
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2nd cycle results: use for policy making

» Assessment of S&T impact as a means for better grounded long-term
social and economic planning and budgeting

» Development of scenarios and policy measures to support innovation
In particular sectors of the Russian economy

» |ldentification of large-scale promising innovation projects aimed at
development of new products on the basis of “technology packages”
(e.g. potential “marrying” of domestic and imported technologies)

> |ldentification of key areas of basic research

» Creating a background for selection of S&T priority areas and critical
technologies
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3'd cycle: major goals

» ldentification of the most prospective for Russia in the long
run areas of S&T and their implementation providing for
competitive advantages

» ldentification of areas for potential large scale innovation
projects

» Assessment of future demand for key S&T related resources
(basic and applied research, HRST and their skills et al)

» Integration with the formulation of national S&T and
innovation policies (technology platforms, programmes of
innovation development, government S&T programmes et al)
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Major components of S&T Foresight

Macroeconomic trends | |S&T resources (R&D organisations;
#ixed assets, human resources)
3

Roadmaps

for sectors »

and S&T
priority areas

4

Global and
national
factors of
long-term
developmen

S&T Foresight

Strategies for innovation
development of sectors

Policy recommendations
for S&T and innovation
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Key features

» Methodology: combination of technology push and market pull
» Wider coverage of the sectors of the Russian economy
»Assessing future demand for skills

»Building a sustainable participants’ networks: expert panels, Foresight
centres at leading universities

» Engagement of businesses: technology platforms, programmes of
innovation development of state owned companies, business associations

» Closer interaction with everyday policy making in S&T and innovation:
presentation of outputs

» Wide dissemination and discussion of results, building sustainable

feedback

Moving from informing policies to designing them

In
© ISSEK HSE



Addressing global and national factors of

long-term development

A

(

Major factors of S&T
development

Demand for innovation I

Social, cultural and
geopolitical factors

-

Measures to increase
Russia’s competitiveness in
the long run

—

Global technology
trends

Scenarios for global shifts of J

technological modes
-

Assessment of Russia’s
potential for technology
development

Recommendations on
priorities for basic production
facilities

Comparative analysis
of Foresight practices

S&T trends j
-

Analysis of S&T Foresight
methodologies

Recommendations on
development
of Foresight methodologies

STEEPV

Society Technology Economy Environment Policy Values
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Contribution to macroeconomic policies

AN

. : Complex forecast of major indicators of
S&T vs socio-economic trends : . )
S&T, innovation and education

Building a complex system of indicators,
development of models

\

Assessment of key macroeconomic
Empirical analysis ffects for S&T, innovation and education
in RF y

Methodological issues

N A /—\\

e
4 Y
Scenario-based forecasts
for short- and mid-term

Macroeconomic scenarios
for the post-crisis period

p
A
-
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Assessment of macroeconomic and ::>

g Y g _ Y
Scenario-based forecasts
of S&T impact on socio-economic
structural effects
development
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Assessing future demand for S&T resources

Foresight of basic research

Research areas providing new S&T results and
technological breakthroughs

[

Assessment of Russia’s standing

Centres of excellence

Proposals for programmes of basic research

=Y =Y

-
Long-term demand for skills in the field of
technological innovation
[ List of key technological innovation }

[ Assessment of level of innovation skills ]

[ Drivers for demand for skills ]

[ Policy recommendations ]

\_ J
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S&T Foresight:

2030

e

S&T potential

~

R&D organisations

Human resources

R&D funding

S&T fixed assets

International cooperation

|
[
[
[
&

results

AN

Integration of the

e

S&T and innovation policy recommendations

Analysis of best practices

Analysis of new instruments for Russia

Policy recommendations




S&T Foresight

Challenges for

innovation <:> Global S&T trends <::> S&T prospeciiyly
Russia

development

Assessment of S&T and innovation potential of Russia

7

% 2)

Recommendations
for technology
modernisation

~ Foresight of Foresight for major
innovation markets sectors of economy

s <~

Identification of sectors of economy with a
potential for global competitiveness

? LS - LS -
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S&T Foresight

Integration into global value-added chains



Anticipated outputs

— Scientific results

— Breakthrough technologies

— Innovation products and services

— Assessment of Russia vis-a-vis world leaders

« Demand for technologies from innovation markets
— Urgent demand for S&T for achieving development goals
— New markets
— risks, barriers, limitations
— Russia’s competitive advantages

 Major sectors of economy
— Scenarios
— Strategic forks
— Technological priorities

ln © ISSEK HSE



Supply and Demand

Supply (technology push) Demand (market pull)
Basic rgsearch Grahd (&hallenges‘
*Reseafch frontiers ) )

Effect Policy instruments
*Centrgs of ekcellence
*R&D programmes
\ \ *Budgeting

Applied research *Research universities G|O/ba|/(l’end5

*Refilling the stoc *S&T infrastructure

*Breakthroughs

\ \ P Resources %Emgz/rgily/g markets
Techr%{éxs l / /
*Basic

Disruptive Skills
p \ P/Oduﬁ groups

Roadmaps TNMovation | Roadmaps for

for S&T areas e incremental industrial sectors
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Key challenges
for S&T and innovation policies

 The exhaustion of research stocks for innovation

e Development of human resources

* Creation of innovation friendly environment for business
e Bridging the gap between business, R&D and state
e Strategies for sectors of economy

e Increasing efficiency of budget R&D funding

* Innovation in the government

* Innovation in public sector, infrastructure

e Social innovation

e Stimulating innovation from the government

e Building regional innovation clusters

h © ISSEK HSE
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Policy instruments
related to S&T and innovation

e Concept of long-term social and economic development of Russia
e Priority S&T areas, list of critical technologies

e Priorities for technology modernisation

e Strategies for sectors of economy

e Research programmes funded from Federal budget

e Technology platforms

* Innovation programmes for state-owned companies

* National research universities + innovation infrastructure
e Linking enterprises and universities

e State programmes for human resources development
 National research centres, centres of excellence
 Budget procurements

* Regional strategies of social and economic development, innovation
priorities

h © ISSEK HSE



S&T Foresight —tangible results anticipated

: > Integrated
:  report

Results > Systemic Foresight

> S&T and innovation

policy

: » Basic research

: > Applied science
: > Technologies

: > Products

: > Markets

: » Social effects

> Foresight Centres
: > WEB-site
: » Expert panels

» State S&T Programme
: » R&D at universities
: » Programmes of innovation

development at companies

» Technology Platforms
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State Programme «Development of S&T
IN Russia»: 2013-2020

Structure of the subprogramme for applied research
Development of background analytical materials

Creation of high-level expert groups for each priority area

Discussions in expert panels

Wide dissemination and discussions with S&T community



Building sustainable expert networks

Foresight centres at universities Expert panels
@ I for priority areas
- S S R
* | N
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npupo,,me : universities, companies I
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National research universities
Programmes for innovation I
infrastructure at universities |
joint university-company
projects -
Sectoral expert: technology platforms, state owned companies,
government agencies, business associations
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S&T Foresight Web-site (prognoz2030.hse.ru)

AoArocpounbii NPoOrHo3 Hay4YHo-TeXHoAorMYecKoro pa3suima Poccuiickon ®epaepaumm ao 2030 roga - Windows Internet Explorer

@@ - ||'ﬁ http : /forognoz2030.hse.ru/ V| e | B | | P
Dakn  Mpaeka Bug  Mz0paHHoe  Cepewc  Chpaeka CCeINk M Brogd - Baza 3HaHMA PopcaiT-LeHTpa

v e [ & AonrocpouHeli NporHo= HayYYHO-TEXHONOMAY. .. l_l ﬁ - B @ - |k CTparmua - (} Cepemc ~
|®| HHY BIIS O Beouuke MocTymatowmm  Konneram v naptHepaM  BoinyckHukam  DakynsTeTsl  BusHec-obpasosanve Hayka  KHWOM, #ypHENE!, &8HHBIE, BMOED »* CKpPBITE i

O NMPOTHO3E

Leny 1 2anadm

OpradrzallMoHHaA creMa

¥FUACTHHEN

CMK o0 Mpordoze-2030

[porHozMPoEaHME HAYEKM K
TEXHONOCMA B 3apyvBesHER CToaHay

MpesBEAYLLHME LMK
1 umkn (2007-2008 rr.)

2 umkn (2009-2010 rr.)

METOOQONOIMHYECKKE,
HOPMATHMBHEIE K
MHDOPMAULMOHHEIE
MATEPRPIATBI

HOpMaTHEHO-NPAE0ELIE AOEYMEHTH

CQCHOBHEI2 NOHATHA KM TERMHHE

MeTooKUeckke MaTepank

MPOEKTEI

SETYANKEaUMA JONCocpoYyHoro
OporHoza

MakpoaKoHOMUYECK M NpOrHos

NporHo: dyHASMEHT SNEHE
MR A OR AHKE

s AHOHCHBI

OdonrocpouHbin NpoOrHo3
Hay4YHO-TE€XHOJ/IOrMUEeCKOro pasBmMTmns
Poccuinckom ®egepaumm go 2030 roga
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8 nexabpa 2011
MexayHapoaHbld ceMuHap "AoNroCpoYHbLIA NPOrHO3 HayKM M TEXHONOrHMiR"

& nexabps 2011 r. COCTOWMTCA MeXOyHapoaHeld ceMuHap "AonrocpoYHelid NMPOrHOZ HAYKKM K
TEeXHONOrMA", opradmzyereld NabGopaTopyel MCCNegoBaHMA HaYKKM M TeXHONorME MCK33 HAY
BLW>. B paboTe ceMMHapa nNpWMYT YY4aCcTKMe NpeacTaBuMTen KoHCYNeTaTWMBEHOra CoBETa Mo
HaYUHO-TEeXHWUEeCcKo W nonuTMke (Huaepnanael), YHreepockTeTa OTTass (KaHana), YHueepouTeTa
MaHuyecTepa (BenMkobpWTaHKMa), KoMnadKuKm Shaping Tomorrow (BenmkoBpuTandma), Begywmx
POCCMACKMY H3YUHEIX LIEHTPOB W BY20B.

HOBOCTHU
(50

22 Hoabpa 2011
HezaBMCcKMMasa raseta — CeHCOpHaa Wkona: GyTyponorv M MeToaonoru o0cy»aawT

bynyuiee obpazoBaHMA

Buepa Hauan ceold pabGoTy @opyM NedarorMueckiy By20B P@. CNeunanicTel oBCy X aaroT, KaknM
ObITe «HOBOMY MEeAarory HOBOM WKOMAL». Ho Noka npodeccMoHansHoe coobWecTeo pelwasT
BOMPOCHI, K3K CO30aTe 032086l LEHTPL MOAMOTOBKM YUMTENEN M KK MOLEPHWMPOBATE yUebHbIA
npoLecc, yd4eHsle Boe Gonblue 23ayMEIB3HOTCA HA4 TeM, 3 UTo 43Tk oT Byaywero oBpazoBaHuo
sooBwe. Monpobyer cofpaTe TO, UTO YKE COENaANW OTEUECTBEHHEIE W 2apy0emHble COLMONori n
MeTo40N0r1.

16 Hombpa 2011
16 HoADpA 2011 r. B MMHOOpHaykyM POCCHMM NpoWno 3acenaHve pabo4yen rpynnel No

NpPUOPUTETHOMY HanNpasneHW «MHEPOpPMaUWMOHHO-TENEKOMMYHHUKALUWOHHbIE CUCTEMbI®,

HanpaeNeHHoe Ha oOCcy#AeHWe MaTepManos AnNA dopMUpoBaHMA TocynapCTEEHHON

nporpaMmMbl POCCMACKOR ®enepauMM «PasBMTME HAYKKM M TEXHOMOMMA» Ha 2012-2020

rogbl.

16 HoRGpA 2011 r. 8 MMHUCTepcTEEe 00pPa30BaHMA M HaYKK POCCHMACKOM DedepalUvi B paMkax
BEIMOAHEHWA KOMMAeKkea paboT No AonrocpoYHOMY MPOrHO3Y HAYYHO-TEXHONOMMYECKOro pazenTma
npowno 2acefaHne pabodseld rpynnsl No NPHUOPUTETHOMY Hanpaenerns «MHbopMaUMoHHO-
TENEKOMMYHWMKALMOHHEIE CUCTEMEI», HANP3BNeHHOE Ha obCYAEHWMe MaTepManos ans
dopMrpoBaHWA MocyAapCcTEBEHHOM NporpamMHel Pocciilckol @egepauki «PazenThe HaykW M
TexHOonorvns Ha 2012-2020 rogsl. PabGodel rpynne, B COCTAE KOTOPOM BOLWNWM NPeacTaBMTenM
BEeOYLUMX DOCCMACKMY SKaOEMWUUYECKMK MHCTUTYTOR M H3YYHLIX LUeHTPOB, NPeacToano
CKOPPEKTUPOBAaTE M AONONHATE CTRYKTYPY pazaena «MHPopHMaLUMoHHO-TENSKoOMMYHWKILMOHHEIE

BEpCHA ONA Ne43aTH
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CMKM QO HAC

CeHcopHan wKona

Buepa Hadan ceow pabory Sopym
nenarorMdeckux By308 PO, CneunanicTsl
oBoywaakT, KakuM BelTe HoOBOMY
nenarory HoBol WKoNbl*. Ho noka
npodreccMoHansHoe coobllecTeo pewaer
BONPOCHl, KaK CO3AaTb GasoBble LeHTPEI
NoOrOTOBKK YHUTENEA W Kak
MOASpPHWIWpOBaTE y4ebHeld npouecc,
yyeHble Bce Bonsbwe 3aayMelBaroTCA Haa
TEM, @ 4YTO HOATb OT Byaywerc
obpazosanuie soobwe. Monpobyem
cofpaTte T, 4TO YIKE COSNanM
OTEYECTBEHHBIE W 3apyBexHele
COLMONOTH M METOACAOMM.
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Interaction between Government agencies

Ministry of Education and Science Sectoral ministries

S&T Foresight 2030
Contribution of S&T to

technological
modernisation

N

|4

State Programme
«S&T Development»
for 2012-2020

Sectoral State
Programmes

< ]

N

Demand for S&T
from economy

' 7

Technology Platforms
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