ce on ore3|g
’.Y.'--A- Japan

2 — Perspectives from Finland

Torsti Loikkanen
Senior Research Scientist
- A VTT Innovation Studies

Business from technology



VTT INNOVATION STUDIES

Glance on the national innovation system
Overview on recent development in foresight
Recent exercises

» FinnSight 2015 - overview and assessments

= TekBaro and performance of innovation systems

Towards more integrated impact assessment and
foresight approach

Summing-up

-- perspectives from the research community --

T. Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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Development of National Innovation System
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Billion euros
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30

25

20

15

10

5

0

Exports of Finnish high tech products totalled
11.1 billion euros in 2005, i.e. 21.3 % of total exports of goods.

%\/

% of total exports of goods——_

‘______//’/-_‘\\\v,,—””

[ ———

90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05
Prel.

7

JOLQikKkgnkD, (N2 Syd-lntierrjational Cobfaikén Cedof EduésIghe; A 9420INGv 2007, Tokyo, Japan

USA
Great
Britain
Switzerland
Japan
Netherlands
FINLAND
France

EU 15
Germanx
Denmark
Sweden

NOI’W&Z

DM 32186, 36054 and 38065
03-2006 Copyright © Tekes

VT
y



VTT INNOVATION STUDIES

...success of nation in performance comparisons

of innovation systems

Comparisons: | otal Ranking of Competitiveness 2U05-Z2000 h

TekBaro — Indicator-based Comparison

2005 2007|2005 2007 | 2006 2007

Great Britain 13 11 14

Knowledge economy in;:l-ex b},; ;.u’l.u’orh‘:’ . -
Innovation system?

USA

{| singa

15
1985 1986 1987 1998 1998 2000° 2001 2002* 2003* 2004* 2005*
* New formula

WEF wes Growth and present competitiveness
Growth Busineg
competitiveness competitiv ALz .
2005 2004 2003 2005 u‘13rowth competitiveness, position - d'
Finland 1 1 1 2 infan USA
USA 2 z 2 1 Sweden@ @ Denmark
Sweden 3 & 3 12 . Taiwan
Denmark 4 5 4 4 | 6 Singapore @
Taiwan 5 4 5 14 Switzerlan d.lceland
Singapore 6 i 6 5 Norway @k
Iceland T 10 E:
Switzerland 8 8 Y
Norway 9 6 g
Australia 10 14 1(
Netherlands 11 12 13 1 1 1
1] ...which raises a question for the future:

erada 1212 4 how to maintain and further develop

Hnng Kong

Taiwan
—

Austria

DM

Source: IMD, The World Compefitiveness Yearbook 2005 11-2005 Copyright ®
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Renewal of national innovation strategy (till March 2008)
Renewal of sectoral research system
New Min of Labor and Industry (1.1.08) -- broad scope for IP

Strategic centers of excellence for S&T&I - new way of
focusing and coordinating (too) dispersed R&D resources

= Foci of 15t phase: energy and the environment; metal products
and mechanical engineering; forest cluster; health and well-
being; ICT industry and services

Structural development of universities, “top university”...

Development of impact assessment and foresight (STPC)

T. Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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Foresights and Future Oriented Exercises

FINNSIGHT 2015 ' Zmcrers

[ =] S
ad - oic_

FO

Pr—

RESIGHT

Toni Ahlgvist, Henrik Carlsen, Jonas Iversen &
Ernst Kristiansen

Nordic ICT Foresight

Futures of the ICT environment and
applications on the Nordic level

e Cleantech Finland
ympiristostd liike

Do
— Bogent e

Kansalliren toimintaohjefma ympdristd
liketoi minmor kel tod mise kel

Building the Nordic Researc
and Innovation Area in Hydroge

DOl Lahiorants — Fekia Fasansn — Tonl Ahiqust — Esa Mononen — Torsil Lokianen

summary poft
January 2005

T. Loikkanen, The 3rd Internatiofareo OV2007 roryo, Japan
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Innovation environment
today and tomorrow

Jani Saamnen, Mina Rilla. Torss Lokkansn & Juhs Oksanen

erface of transportation & construction machines

Technology road map levels

1. Ergonomic user-interface and
working envirenment of operator |
driver

2. Smooth and fluent use of machine

3. Data collection of performance and
operational environment of machine

4. Role of maching im cusiomer value
chain and refiability and safety of
process and product

5. Effective product planning,

manufacturing and materials
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Foresight and future oriented thinking gaining ground
-- spurred also by globalization

Demand in industries and confederations increasing

Activities of IP organizations -- MTI, Tekes, Academy, VTT, SITRA,
national platform, etc.

EU initiatives (7th FP, TPs, JITs) and networks (ESTO, ETEPS,
ERAWATCH, FORERA, For-Learn...)

Nordic initiatives -- NICE & NER (H,, ICT...), Foresight forum

Legitimacy of IP and public research funding topical issues
-- spur to conceptual development of IA and foresight?

Still: fragmented, not well-coordinated -- systematic -- well-
established, inadequately resourced (service provider”s aspect)

12
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FinnSight 2015 — National Foresight Exercise

FinNnNSIGHT 201 5

The Outlook for Science

- = - - - =~
A e /

—

Technology and
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identify and explore the drivers expected to have impact
on Finnish business and society

identify focus areas of competence for the future S&T,
society and business, and establish related priorities

define Strategic Centres of Excellence in S&T&I (in
line with Government decision-in-principle 7.4.2005 on
the development of public research system)

support strategic work of Academy and Tekes

deepen collaboration between Academy and Tekes,
and foster a climate of multidisciplinary debate

Time span: 10 years

15
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Steering group headed by DGs of Tekes and the Academy; Core
managing group headed by Prof. Ahti Salo (HUT)

10 panels: Learning and Learning Society, Services and Service
Innovations, Well-being and Health, Environment and Energy,
Infrastructure and Security, Bio-expertise and Bio-society, Information
and Communications, Understanding and Human Interaction,
Materials, Global economy

120 panelists suggested by Tekes and Academy, 1/3 from industries

Each panel (12 experts, headed by chair-pairs) debated in 3 meetings
(4 hrs.) about trends and drivers, focus areas of competence, and
suggestions and recommendations (with web-based consultation)

Chair-pairs debated in 3 common meetings of areas between panels

Main report: overview on possible choices of national S&T and related
arguments; 10 reports by chair-pairs

Foresight work executed in 6 months

16
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Use multiple methodologies
Solicit expert judgments
Complement judgments with modeling
Examine differences

Admit incomplete information
Forecasts are often wrong, anyway
We can work with incomplete information
Uses in decision making

Promote participation
Bring in multiple perspectives
Build a well-defined process
Provide ICT support

T.Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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Gives a loose vision for the development of Finnish S&T but not
development strategy with a way to action

No prioritization in strict sense (or not presented in reports)

Summary Report
= “Alist of appropriate R&D topics”

= Dialogue not considered, although debated by the panel of
Understanding and Human Interaction in Main Report

Group discussions reported by panel chairs not good practice to
present opinions -- tends to lead to quasi consensus of issues in
which panelists disagree

Prioritization central objective but project meets well-known problem
of foresight practitioners -- future opportunities of S&T can not be
opened and prioritized effectively by the same methodology

T.Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan



VTT INNOVATION STUDIES

Executed at the time of many changes on national IP agenda --
short term impacts? — attribution to FinnSight 20157

Supported establishment of Strategic Centres of Excellence in
S&T&l by identifying focus areas of competence

Deepens collaboration
between the Academy and
Tekes

Supports strategic work of
the Academy and Tekes
Strengthens foresight culture
among the Academy, Tekes
and participating experts

T. Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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The background: critical national debate
about the reliability of performance
comparisons of innovation systems

20
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Technology Barometer: 39 Round in 2007

» Instrument for measuring nation”s orientation
and citizens’ attitudes towards a knowledge-
based society

o Consists of indicator-based country
comparisons and forward looking survey
inquiry to stake-holders (incl. youth)

o Conducted by Finnish Association of

Graduate Engineers (TEK) and VTT

Basic education Investrments

and schooling

I:IInfurrnatiun soisty
Dﬁnmrledga sociaty

Enowledge-value
sty
Sustainable
developmsnt

Geaneral skills
and knowladgs

Dzl Lahiorants — Fekka Fasanen — Tonl &higdst — Ese Mononen — Torstl Lokkans

21
T. Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan




2005

2007

ENOWLEDIGE
SCCIETY

2005

2007

0.6

0,4

02

SUSTAINAELE
CEVE LD FRAENT

W LISA CS

W LISA OF

B Finland 5
Sweden 05
B Dienmark 05

m Finland 7
Sweden OT
B Denmark 07

2008 2007

IMFORMATICN
COCIFTY

Indicator-based
performance
comparisons of

selected countries

M08 2007

KMNOWLEDGE

2005 [

Netherlards 05
B Germany 05
WK 05
M Jzpan 05

Netherlards 07
W Germany OF
| UK 07
B lepan 07

SLSTAINAELE
MELE CiCLaE T




Pnal-'enting anvirenmental

llution dmprobing the
glna‘te of the g‘wirn%mem

Adding to the security of life

Adding to mental
wellbaing/ happiness

Im?mvning material
wellbaing/quality of life

Exending peopla's lifa
expactancy

Ovarcoming diseases
{e.g. AlD's and BSE)

m TEK M 2007

= TEK M 2005
eurg 2007

m Veurg 2005
Peliticians 2007
Peliticians 2005

Rating the
abilities of
science and
technology
in problem

solving

1 bl a 4 I T—
m TEK members 2007
Futur prospects ofFonish [
science and technical m TEK members 2305

raseamnh

Dissamination of infor
mation on science and
its results for people

Banefits of scientific

rasearch for pacple’s
B cheII-heing

avaryday life an

Banefits of scient'rr’#;: and

technical research from the

viewpoint of
society/economy

Ability of science to
prodize reliable rasults

Directing of ressarch to
significant matters

Sufficiency of funding for
raseach

‘fourg People 2007
0 foung People 2005
Politicians 2007
PFoliticians 2005
Campary Exacutives 2007
m Campary Exacutives 2005

Key questions
of the role of
science and
technology
for the society

2007

1
2
3 v
a
5 ry
53 v
7 v
8
¢] ry

10

Previous ranking

Business man/woman

Solicitor (lawyver)

(B) Journalist
Doctor
(3) Athlete
(7} Engineer
(9) Artist
Scientist (Researcher)
(B) Judge
Politician

Appreciation of various professions by
senior secondary level school students

. ™

VTT
(Technical Research Cantr
of Finland}

Takas i

(Finnish Funding Agency
for Technology an
Innaceation )

The Acadermy of Fnland

Universities and athar
tartiary institutions

Scjence and research,
scientific community (in
ganaral)

Mokia Pl

Large-scale antarprises

Defance forces

==
]
—————

—_—

—_—

B TEK membars 2007

B TEK membears 3005
foung Peopla 2007

M Young Peopla 2005
Politicians 2007
Politicians 2005
Company Exacutivas 2007

M Company Exacutivas 2005

[

Trust in
societal
institutions




Preventing emvirenmental
pollutionimprobing the
state of the emdronmeant

Adding to the security of life

Adding to mental
wellbaing happiness

Im?mvning material
wellbaing/quality of life

Exending people's life
expactancy

m TEK M 2007

= TEK M 2005
eurg 2007

m Veurg 2005
Peliticians 2007
Peliticians 2005

Rating the
abilities of
science and
technology in

oliticians m¢

solving

(D

U

Futur prospects of Fonish [
science and technical

raseamnh

Dissamination of infor
mation on science and

its results for people

Banefits of scientific

rasaanch for pe-;f-les .
avaryday life and wallbeing

Banefits of scientific and
technical research from the

viewpoint of
sociaty/economy

Ability of sience
i

. (]
prodize reliable rasults

Directing of ressarch to

significant matters

Sufﬁciepl-:y of funding for

rasaa

mm TEK members 2007 .

m TEK members 2305
‘fourg People 2007

m fourg People 2005
Politicians 2007
Foliticians 2005
Campary Exacutives 2007

m Campary Exacutives 2008

DSt

Key questions of
the role of
science and
technology

for the society

2007

1
2
3 v
A
= '
53 v
7 v
8
S '

10

Previous ranking

Business man,/woman

Sclicitor (lawyer)

(5} Journalist
Doctor
(2) Athlets
(7) Engdineer
(9) Artist
Scientist (Researcher)
(8) Judge
Politician

optimistic aboL
fsggﬂ-smomér*m&@hool students

ous professions by

VTT
of Finland )
akas
(Finnish Funding Agency

for Technology anc
Innaceation )

The Acadermy of Fnland

tartiary institutions

Science and research,
seientific community (in
ganaral)

Mokia Pl

Large-scale antarprises

Defence forces

I:TQC|'IIiIi-3ﬂ:I.F:4.-S-QﬂI'Ch Cantre) - |
Tak = ‘
|

———

B TEK membars 2007

B TEK membears 3005
foung Peaple 2007

B Yfoung Peapla 2006
Politicians 2007
Politicians 2005
Company Exacutivas 2007

B Compary Exacutives 2005

Trust in
societal
institutions




VTT INNOVATION STUDIES

Starting point: controversy of reliability of performance
comparisons of innovation systems

National response by TEK to the debate on performance
of innovation systems

Ex-post indicators reveal points of intervention -- forward
looking survey enquires identifies areas of improving

To be published once in 2-3 years -- will be further
developed

T.Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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Research Agenda of VTT -- Towards Integrated Concept of
Past, Current and Future in IP

Innovation studies based on Embedding ("rooting”) of : Future oriented research
SFINNO database innovations and technology,
assessment

("ex-post”)
Impact assessment and
evaluation studies (policies,
programmes, institutions) on
national and EU leye

EX POST PQ . :
EVALUATIC ) arometer

FUTURE ORIENTED
POLICY STUDIES

\ 4
~—+

... outlining the future development path on a basis of integrated analysis
of the past, current and future... —J‘WT

Source : Loikkanen et al. 2006.
27

T. Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan _



VTT INNOVATION STUDIES

Al’eaS Of | m pel‘feCt mar ketS . ... areas with socio-economic importance in which markets function

imperfectly (public / common goods, e.g. health care, environmental protection, defense, education, science and research,
and...

...I'es peCtive infrastructure areas: .. socially important infrastructures and public good

areas, such as transportation, energy, but also...

...education, science and innovation infrastructure: ... creation,

maintenance and financing of education and research infrastructure or “innovation system” supporting education, basic
research, (re)training...

R&D areas requiring long time horizon: ...areas of imperfect markets such as

environmental protection...

Areas requiring critical R&D mass and expenses: .. citical mass and big size
of R&D facilities such as aeronautical, space and energy research (e.g. CERN, EBML, ITER)...

Welfare throu g h com petitiven €SS Government R&D funding can be justified for boosting

economic growth in order to enhance national competitiveness and consequent improvements to economic and social
welfare in through income and wealth creation, improved employment, etc...

R& D SC h emes fOI’ SM ES . ... Mmost companies are SMEs with limited R&D resources but important for

economy and employment giving legitimacy to public R&D funding schemes

SyStem failures etc.: . networking of key actors, coordination, avoiding doubling innovation efforts, et.

T.Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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Expert communities of their own? -- More intensive co-operation
for creating synergist policy intelligence?

Evaluation,
and impact impact Foresight

2. How far evaluation 3. How far foresight
supports objectives

of future IP and

IP outcomes & t ﬁ related allocation of

impacts for justifying - public research

public research [ Leg!tlmacy a)d %4 7 investments?
investments? rationale of IP %3 \9

1. Why tax-payers” money in IP and
research funding?

assessment

assessment tell about

29
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ASTPP-TSER: Strategic Intelligence combining evaluation, technology
foresight and technology assessment tools

Due e.g. to legitimacy of | Evaluation, _ Foresight, although
IP, policy-makers are Impact Foresight recognized, not well-
used and experienced in | @ssessment established tool so far;

impact assessment tools, t ﬁ used on different levels
and understand their " with varying
merits, as compared to [ Legitimacy and %4 7\ expectations, and not
foresight rationale of IP %\9 well coordinated

Technology assessment increasingly recognized aspect in impact assessment
and foresight

30
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Foresight is
interactive learning
process, determined
by path-dependence

From ex-post
evaluation exercise
towards interactive

learning which

Evaluation,
impact Foresight
assessment

supports strategic t and accumulation and
orientation f]?r the Legitimacy and = sh_arlngdoli futulreCI
uture rationale of IP % \Jg oriented knowledge

Elements for enhancing strategic policy intelligence by integrating
the tools among decision-makers and experts?

31
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Rationale Policy strategy: Implemen- Evaluation
of innovation Foresight and tation and impact
policy and identification of innovation assessment
public of strategic policy (policy of innovation
R&D funding goals of instruments policy and
(theory, public R&D and measures) public R&D
practice) funding funding

RATIONALE STRATEGY EFFICIENCY,
REVISION REVISION EFFECTIVENESS

Continuous learning process of policy-makers towards
strategic policy intelligence

T.Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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Socio-economic development
- Macro economic development

- Employment

- Industrial development
- Skills and education
- R&D and innovation

- Welfare

- Environment _.-

Past -

!
1

|
1

EVALUATION

Succesé\pf public policy

- Relevance ..

- Effectiveness

- Efficiency
- Sustainability

Industrial and

socio-economic Future trends
development - Anticipating future changes

FORESIGHT

Strategic
s K r— Future
decision-making ’

Assessment of alternatives
- Policy analysis

- Impact assessment

- Technology assessment

Public policy-making

VT
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More aware solutions for complex decision-making, and
distributed strategic intelligence (ASTPP)?

-- e.g. impacts of globalization on strategy and rationale of
national innovation policy

More coherent, comprehensive and systemic policy?

Cooperation opportunity to enrich separate cultures --
mutual learning and un-learning

-- benefits emerge through collaboration

Practical orientation of expert and policy-making
communities?

Variations between cultures - context dependence

T.Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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Foresight as IP instrument recognized but not well-established

-- elements of 2nd, 3@ and 4" generation foresight model
-- towards well-established and adequately resourced practices

Integration of impact assessment and foresight -- towards
broader IP scope, integrated framework, and more coherent
policies

Globalization -- the key challenge for IP and underlying policy
rationale -- a spur to foresight within a systemic IP framework

“Foresight is complicated because technological change is inherently
uncertain, innovations relate to information asymmetries between
present and future, and innovation process is not only influenced by
future uncertainties but also generates them” (S. Metcalfe 1995)

T.Loikkanen, The 3rd International Conference of Foresight, 19-20 Nov 2007, Tokyo, Japan
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Republic of Finland

Population (2005) 5,238,460
GDP (2004) 149,7 EUR billion
GDP per capita (2004) (EUR) 28,643 / inhabitant
Total labor force (2004) 2,4 million
Area in km? 338,145
Member of EU since 1995
In 2003 the mean age of
S
ales
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~ 96 riales
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