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Definition of foresight e.g.

Foresight is a systematic, participatory, future-intelligence-
gathering and medium-to-long-term vision-building process aimed 
at present-day decisions and mobilizing joint actions. 

Research and innovation policies are based on (implicit or explicit) 
visions of the future of science, technology and society.

Foresight is a systematic, participatory, future-intelligence-
gathering and medium-to-long-term vision-building process aimed 
at present-day decisions and mobilizing joint actions. 

Research and innovation policies are based on (implicit or explicit) 
visions of the future of science, technology and society.

(Source: FORLEARN, Foresight Guide, http://forlearn.jrc.es/index.htm)
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Foresight activities relatively widely used in Finland

Parliament – Committee for the Future of established 1993 – first 
permanent futures committee in the world
Government – national outlooks, foresight platforms 
Key funding agencies for science, technology and innovation 

Research landscape (Academy of Finland) 
Priorities for innovation programme funding (TEKES) 

Industry – technology roadmaps, scenarios, etc. (e.g. by VTT) 
Industry federations – foresight and roadmaps in clustering initiatives 
Universities and research centres (e.g. VTT) – technology expertise and 
methodological support for foresight and technology roadmaps
European and Nordic initiatives – active international collaboration 
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Foresight methodologies -- taxonomy by EFMN 

http://forlearn.jrc.es/guide/4_methodology/meth_classification.htm

The shape inside the circle shows how often each method has been used within a set of exercises collected 
and analyzed by the European Foresight Monitoring Network.
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more years

Award/participant 
characteristics
R&D partnering
Acceleration of R&D
Innovative Technology 
Development
- Patents
- Publications
- Competitive Advance
- Prototype products &   
processes

Commercial Activity
- New Products
- New Processes
- Licensing
Attraction of Capital
Strategic Alliances
Company Growth

Broad national economic 
benefits 
- Return on investment

- Public
- Private
- Social

- Inter Industry 
Diffusion

- Increased GDP & tax
base

- Societal impacts

Total 
Economic 
Benefits

Benefits
to Awardees

Complete Projects

Post-Project Period

Announce 
Competition

Announce 
Award

Foresight and Impact Assessment: What We Measure When

Source: U.S. ATP, G. Tassey 1997.
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A mix of approaches in STI context

Economic Cluster Analysis: Value chains, value networks, global to the 
local scale, economic indicators.

Innovation Studies: Dynamics of science, technology and innovation; 
institutions for knowledge creation, dissemination and 
commercialization; customer needs, market development, and 
regulatory environment; innovation indicators, analysis of existing and 
potential policy instruments

Foresight: Emerging and converging technologies; new business 
concepts and new markets; disruptive technologies; interactive 
learning; vision building, consensus creation. 

Roadmap Techniques: Visually displaying dependencies between 
global business drivers, market developments, emerging innovative 
products and service concepts, and new technologies.
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Foresight as cumulative learning process -- Nonaka´s SECI model 
(Adaptation for the Nordic H2 Foresight Project)

Tacit
knowledge

Tacit
knowledge

Explicit
knowledge

Explicit
knowledge

Tacit knowledge Tacit knowledge

Explicit knowledge Explicit knowledge

Field

building

Linking

explicit

knowledge

Dialogue

Learning by doing

Socialization Externalization

Internalization Combination

Core group
Project group
Steering committee
Nordic expert network
Project website
Conferences

Ongoing pilot projects in  
partner organizations 

R&D activities where the 
project partners are involved 
in

Strategy work in partner 
organizations

Expert interviews
Brainstorming in  scenario and 

vision workshops 
Questionnaire completed by 

experts  in vision workshop
Group work in TRM and Action 

workshops

Three external scenarios 
Identification  of areas of  innovation 

potential
Technology visions &  roadmaps 
Lists of barrier and carriers,  

challenges and actions needed
Model of a Nordic H2 energy 

system + model calculations

(Source: Adapted by Nonaka, 1994; Nonaka & Takeuchi, 1995)

Combination
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Examples future oriented exercises in Finland
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Examples of future oriented exercises in Finland
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National level foresight -- FinnSight 2015

Main public funding 
agency for R&D 

Main public funding 
agency for R&D 

Funding agency for 
basic research

Funding agency for 
basic research
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Identifying and exploring the drivers expected to have impact on 
Finnish business and society

Identifying focus areas of competence for the future in the fields 
of S&T, society and business, and to establish related priorities

Defining Strategic Centres of Excellence in S&T&I in line with 
Government decision on development of public research system

Support strategic work of the Academy of Finland and Tekes 

Deepening collaboration between Academy and Tekes, and 
fostering a climate of multidisciplinary debate

Time span: 10 years

Objectives of FinnSight 2015
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Executed at the time of many changes on national IP agenda -- short 
term impacts? – attribution to FinnSight 2015?

Supported establishment of Strategic Centres of Excellence in S&T&I 
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

Observable Impacts

(http://www.finnsight2015.fi/)
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Roadmap integrates drivers, future markets, products, and technoRoadmap integrates drivers, future markets, products, and technologieslogies
Applications on company (groups), regional, national and supranaApplications on company (groups), regional, national and supranational levels tional levels 

Technologies

Products, 
solutions

Markets

Present Short term Medium to long term

VISION

Drivers
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Research services
Business concepts

Technology concepts
Solutions

Forums and networks

Research services
Products and 

services
Outsourcing of R&D

Consulting services
Testing

Certification
Industrial rights
New companies

Concept
development

Product and
service

development
CommercialisationTechnology

foresight
Industry’s
innovation
process

VTT’s
innovation
process

Creation of
business

opportunities

Development of
products and

services

Commercial
services

Market,
technology and

business
foresight

offered
by VTT

Future
opportunities

foresight

Co-operation
goals

Technology
foresight

Concept
development

Development
of products
and services

Testing and
consulting
services

SMEs/Service customersTechnology companiesGlobal large-scale enterprises

Cluster roadmap model of VTT
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Technology Roadmap ProcessTechnology Roadmap Process

PLANNING Workshop 1
Market

Workshop 2
Product

Workshop 3
Technology

Workshop 4
Charting

IMPLEMENTATION

• Objectives
• Scope
• People
• Schedule

• Performance dimensions
• Market / business drivers
• Grouping
• Setting priorities 
• SWOT
• Gaps • Technology solutions

• Grouping
• Impact ranking
• Gaps

• Milestones
• Product charting
• Technology charting
• Resources
• Gaps
• Way forward

• Implementation plan
• Tasks (gaps)
• Integration

Phaal, R., Farrukh, C. & Probert, D., Technology Roadmapping: 
linking technology resources to business objectives, Univ. of Cambridge, 2001.

time

Business /
Market

Product /
Service

Technology

time

Business /
Market

Product /
Service

Technology
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Example: Transport System Technology Services Example: Transport System Technology Services –– Interactive realInteractive real--time systemstime systems
VISIO

N
: Interactive Traffic System
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VISIO
N

: Interactive Traffic System
s B

ased on R
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ie
Inform

ation

Actors 
and 

users

Markets

Short term: 0–5 years

User 
needs

Web-based mobile technologies (WLAN...)

Firms that are developing 
technologies and services

Usability, acceptability, utilizabilityAsses-
sment
infor-

mation
& know-

ledge

Medium term: 5–15 years Long term: 15–25 years

The availability of information
(www, mobile services)

Pilot firms

Interactive communication with the environment

Those interested in new gadgets and 
systems (pioneer users)

Service firms in a wide sense

Public Sector

All the end users in the traffic system

Networks of technology services

Separate information gathering systems; lot 
of different technology platforms
- no single integrated approach

(exception: marine transportation)

Information platforms for the combination of data and 
production of services

Integrated data flows (technology?)

Intelligent embedded 
information systems, e.g. 

sensor networks 

Attainability

Interconnections of services from different 
systems

Quality criteria for technology services

Separate public sector actors (motive for 
the actitivies is the own interests of the 

actors)

Risk analyses for the information security

Systems that enable dynamic reactivity (e.g. route information is available 
for the targeting of the actions)

Controlling the whole travel/transportation chain + information before the 
activity and after the activity

Public sector actors as the information producers 
of the public utility (e.g. infrastructure, 

maintenance) in co-operation with the firms 
developing the services

Everything is commercialized – public sector will 
concentrate on the production of basic data and 

maintaining the infrastructure

Business models

Socioeconomic impacts of large sociotechnical systems

Impacts of separate technologies

End users - ”Early Minority”

Transforming environment: 
Could the needs for traffic 

be changed/replaced?

Agent technologies

Actor networksMarket foresights

Users as producers

Techno-
logies
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Example: Phases of national technology roadmap -2025

http://upload.wikimedia.org/wikipedia/commons/9/97/Melbourne_yarra_afternoon.jpg
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Technology specific roadmap example for Technology specific roadmap example for 
creation of R&D institute:creation of R&D institute:
Navarra Navarra CenterCenter of Printed Intelligenceof Printed Intelligence
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Roadmap Process for 
Center of Printed Intelligence in Navarra, CTEL

Roadmap is a first phase in a development policy for the creation of 
center in Navarra  

Especially the following fields are emphasised

Healthcare

Food processing

Renewable energy

Longer term targets for the center

In five years, the target size is 40-50 people

In the longer term, one mission of the centre is to generate spin-offs 
in the area of printed intelligence
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Metodología de Roadmap Tecnológico

Tecnologías
¿Qué impacto supone en las 

tecnologías del sector? ¿Existen 
tecnologías de otros sectores 

que podrían aplicarse?

Productos, soluciones
¿Cómo afectarán estos 
cambios al diseño de 
productos y servicios?

Clientes/ Mercados
¿Cómo evolucionarán los 

gustos y necesidades de los 
clientes?

Tendencias clave (drivers)
¿Qué grandes tendencias van 

a afectar al sector?

Presente Corto plazo Medio – Largo/Plazo

VISION

1º

2º

3º

4º

Las interrelaciones entre
la tecnología y las 
tendencias de mercado, 
necesidades de cliente y 
producto son las bases
de la metodología VTT.

En qué consiste el Roadmap Tecnológico
Representación estructurada de los senderos tecnológicos posibles en un determinado sector, que sirve como soporte para la toma de decisiones 
tecnológicas y de negocio. 
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Nordic H2 Foresight

WP 6
Vision Seminar

WP 1
Preliminary studies
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WP 3 Identifying 
Barriers & Carriers

WP 5
Scenario Workshop

WP 7
S & T Roadmap Seminar

WP 8
Action Seminar

WP 9
World Hydrogen

Energy
Conference

WP 10
Reporting

WP 11
Nordic Conference

WP 12
Evaluation

W
P 4 System
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Roadmap: H2 
production and 
transmission

Project flow
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Interviews & document 
analysis
Website 
(www.h2foresight.info)
Interactive workshops
- Scenario Workshop (Reykjavik)
- Vision Workshop (Stockholm) 
- Roadmap Workshop (Roskilde)
- Action Workshop in (Espoo)
Modelling of the Nordic H2

energy system
Nordic Conference

Evaluation

Accuracy by combination of methodologies 
Nordic H2 Foresight



2412/04/2011

Framework: System transition builds on dynamic linkages 
between technological, industrial, policy and social changes 

Source: Könnölä et al. 2008.

Systemic approach supporting e.g. transition towards sustainable energy structures
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Towards integrated foresight and IA – ex-ante IA
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Industrial and
socio-economic
Development

Public policy-making

Past Future

FORESIGHT

EVALUATION         

Socio-economic development

- Macro economic development 

- Employment 

- Industrial development

- Skills and education 

- R&D and innovation 
- Welfare 

- Environment 

Future trends 

- Anticipating future changes

- Megatrends and weak signals 

Success of public policy 

- Relevance 

- Effectiveness

- Efficiency 

- Sustainability 

Assessment of alternatives

- Policy analysis 

- Impact assessment 

- Technology assessment 

Strategic

decision-making

Source: Valovirta and Hjelt, 2006

Towards Linking of Past - Current - Future in Policy-Making
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Converging IA and foresight

From ex-post evaluation 
exercise towards 

interactive learning 
which supports strategic 

orientation for the 
future

Foresight is
interactive learning 
process, determined by 
path-dependence and 
accumulation and 
sharing of future 
oriented knowledge

Elements for enhancing strategic policy intelligence by integrating the tools among 
decision-makers and experts – Towards strategic Intelligence combining evaluation, 

technology foresight and technology assessment tools

Evaluation,
impact 

assessment

Evaluation,
impact 

assessment
ForesightForesight

Legitimacy and 
rationale of IP

Legitimacy and 
rationale of IP

(*) Advanced S&T Policy Planning Network, cf. S. Kuhlmann, et al., Improving distributed intelligence in complex innovation systems. Final report 
of the, Karlsruhe/Brussels 1999 (ISI/ European Commission).
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Setting, followSetting, follow--up and reup and re--direction of targetsdirection of targets
Example of Future Oriented Impact Assessment Model (FORIAS)Example of Future Oriented Impact Assessment Model (FORIAS)

Inter-
mediate

IA point 2

Starting 
phase of IA 

= IA module

= Foresight module

= Societal shaping module

Inter-
mediate

IA point 1

= Monitoring 
activities

= Contribution 
relationship
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Foresight activities in Finland – some conclusions

Foresight and future oriented thinking gaining ground 
-- spurred also by globalization, various uncertainties…
Demand in industries and confederations increasing
Activities of innovation policy 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 (H2, ICT…), Foresight forum
Legitimacy of IP and public research funding topical issues 
-- spur to conceptual development of ex-ante IA and foresight?
Still (from service provider´s aspect): fragmented, not well-
coordinated -- systematic -- well-established, inadequately resourced
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Sources and Guidelines to Foresight e.g.

The FOR-LEARN Online Foresight Guide 

http://forlearn.jrc.es/guide/0_home/index.htm

Technology Foresight Manual of UN Industrial Development Org. (UNIDO)

http://www.unido.org/index.php?id=o45321

Knowledge Sharing Platform 

http://cordis.europa.eu/foresight/platform.htm

European Foresight Monitoring Network

http://www.efmn.info/

ForSociety ERA-Net

http://forlearn.jrc.es/guide/A2_references/forsociety.htm

Handbook for Knowledge Society Foresight 

http://forlearn.jrc.es/guide/A2_references/handbook.htm

http://www.foresightlinux.org/

http://www.foresightlinux.org/index.html
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VTT creates business from technology


