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 Printing, gunpowder and the compass have changed the 
whole face and state of things throughout the world... 
(Francis Bacon, 1620). 

 Improvements in machinery go hand in hand with the 
division of labor, and very pretty machines ... facilitate and 
quicken production... (Adam Smith, 1776). 

 The bourgeoisie cannot exist without constantly 
revolutionizing the means of production! (Karl Marx, 
1848). 

 Knowledge is the chief engine of progress in the economy 
(Alfred Marshall, 1897). 

 The entrepreneur and his search for new combinations is 
the driving force in all economic development... (Joseph 
Schumpeter, 1911). 

 Science and basic research are incredibly powerful sources 
of future economic and societal development... (Vannevar 
Bush, 1945). 
 

Some ‘drivers of change’ 



Evolution of Foresight 

 

 

 

 

 

 

 

 

 

 

 

• Early Foresight: The existence of human on the earth surface - the 

act of anticipation as an unavoidable human characteristic 

• 1950s: The principles of trend extrapolation and social indicators, and 

the methods of expert analysis (e.g. Delphi & cross-impact). First 

computer simulations become well-known 

• 1960s: Narrowly focused technology-oriented forecasting activities – 

the probabilistic assessment of what is likely to happen in the future 

• 1970s: Change in the understanding of forecasting due to increasing 

complexity and uncertainty of societies and economies (e.g. 

unpredicted oil shocks in the ‘70s) 

• 1980s: Multiple futures thinking, participatory activities, where both 

processes (i.e. networks, tacit outcomes) and products (i.e. codified 

outputs) were given emphasis 

• 1990s: Foresight for S&T policy making by government, industry and 

other organisations 

• 2000s: Recognition of the close relationship between S&T and society  



Foresight 

• “the application of  

– ‘systematic’,  

– ‘participatory’,  

– ‘future-intelligence-

gathering and medium-to-

long-term vision building 

process’ to  

– ‘informing present-day 

decisions and mobilising 

joint actions’” 

 
 

 

 



Forecasting vs. Foresight  

 Single vs. Multiple futures thinking 

 Nature of situations : Simple, Complicated & Complex 

 Nature of systems: Technological, Economic, Social and Human 
systems 

 Nature of problems & approaches (Positivist, Constructivist, 
Critical) 

 Level of participation: Expert driven to participative and 
inclusive 

 Level of uncertainty & Time horizons 

 Taking into account of Wild Cards / Surprises / Shocks 

 Use of techniques: Qualitative, Quantitative or a suitable 
mixture 



The uses of Foresight 
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Products 

• Build visions of the future 

• Provide anticipatory intelligence to system actors 

• Set general research directions 

• Inform policy and public debates 

• Inform funding and investment priorities 

Process 

• Increase involvement of system actors in decision making 

• Increase understanding and change mindsets 

• Build trust between participants 

• Aid collaboration and highlight interdisciplinary opportunities 

• Build networks and strengthen communities 

 

 

 



EFMN mapped Foresight exercises per region 
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Sponsors & target audiences of Foresight 
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Objectives of Foresight 
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EFMN (2008) 



Sectors focused 
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Foresight methods used 
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Foresight outputs 
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EFMN (2008) 



2006 

Long-term S&T 
Foresight 2030 - 1 

2007 2008 2009 2010 2011 2012 

Long-term S&T 
Foresight 2030 - 2 

2013 

RF critical  
technologies  

2006  

RF critical  technologies  
2011  

Regional strategies / clusters  

Network of 
Foresight  
Centres  

Long-term S&T 
Foresight 2030 - 3 

Development Institutions: Rosnano, Skolkovo    

Programmes for innovation 
development for corporations  

Technological platforms 

Industrial strategies and programmes   

Roadmaps  

Ref: A.Chulok 

Rapid growth of 
future-oriented 
research in S&T 
areas  

S&T Foresight in Russian S&T and Innovation policy: 

a historical overview  

1996 – 1997: Initiation of  Foresight 
Projects in Russia (HSE) 
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Foresight in the 2010s 

 

 

 

 

 

 

 

 

 

 

 

• New global context and new drivers of change 

 

– The increasing importance of innovation (both 

technological and organisational) 

– The development of service economies. 

Considerable portions of economic activity, 

employment and output have started taking place 

in service sectors of the economy  

– Rapid and accelerating technological progress; 

ICTs, biotechnology, fuel cells, nanotechnologies 

– Other developments including globalisation, 

changes in demographic structures and in cultural 
practices, and environmental affairs 

 



Increasing push for greater efficiency and 
decarbonisation of the energy system because of 
the environmental and energy security concerns 

Trends 

Environmental policies change behaviours and 
shift societal actions more toward integral or 
internalized measures – such as recycling 
requirements 

Drivers of change 
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Organising a Foresight exercise 



 Intelligence  

– Creates shared understanding and mutual 
appreciation of issues at hand  

 Imagination 

– The input from scanning is synthesised into 
conceptual models of the situations involved in 
the real world  

 Integration 

– Analyses the alternative models of the future 
and ‘prioritises’ them, through intensive 
negotiations among system actors and 
stakeholders, to create an agreed model of the 
future  

 Interpretation 

– Translates  future visions into long-, medium-, 
and short-term actions for a successful change 
programme  

 Intervention 

– Creates plans to inform present day decisions for 
immediate change to provide structural and 
behavioural transformations  

 Impact 

– Assesses the results and impacts of Foresight 
exercise, learns from experience and        
provides input for next round 

Phases of Foresight 

Interaction 

Intelligence 

Imagination 

Integration 

Interpretation 

Intervention 

Impact 
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SFM: Methods & Tools 



Challenges for Foresight 

 

 

 

 

 

 

 

 

 

 

 

 
1. Understanding the complex and systemic nature of the 

future 
 

2. Known unknowns, unkown knowns and unknown 
unknowns 
 

3. Combining Quantitative and Qualitative methods 
 

4. Vision and consensus-building under  
 

5. Systemic policy responses to systemic challenges 

 



1. Understanding the complex and 
systemic nature of the future 

 

 

 

 

 

 

 

 

 

 

 

 

Future challenges 

 
• are very large topics with their interdisciplinary nature and 

fuzzy boundaries  
 

• typically involve complex and systemic relationships within 
and between STEEPV systems  
 

• may not fit with the existing thematic and disciplinary 
structures of research, policy making and funding 
agencies.  

 



Fossil fuel 
reserves and 
alternative 
conversions 

Energy 
conversion & 

power 
distribution 

Urban buildings &  
infrastructure as 

carbon sink 

Renewable 
resources, local & 

regional 
Bio-mass & bio-

fuel   energy  

Global atmosphere 
with carbon storage 
and climate balance Fossil fuel extraction 

industry – national / 
global  

Carbon 
embedded in 

goods &  
products 

Carbon stored / 
embedded in  waste 

to landfill or recovery 

Carbon 
emissions 

responsibility via 
energy demand 

Carbon net trade 
balance of 

imports / exports 

Carbon 
sequestration in soil 

& biomass 

CITY 

CITY-REGION 

REGION 

Complex and systemic nature of situations 
 

Mapping patterns of conflict / competition (political / economic / ideological): in typical situations of displacement 
& disconnection (physical / economic / social / political) 



Science & 
Ecology 

Technology 
& Economics 

Socioeconomics 
Politics & Values 

What is 
possible? 

What is 
desirable? 

What is 
feasible? 

 Systemic 
Foresight 



2. Known unknowns, unknown knowns, 
unknown unknowns 

 

 

 

 

 

 

 

 

 

 

 

 
• Pronounced by Herman Kahn in the 60’s and reminded by Rumsfeld 

in 2002  
 

• Used by Loveridge and Saritas (2012) to explain three levels of 
ignorance involved in Foresight and policy making 
 

• Considering that Foresight, scanning and intelligence are imaginative 
projections of current knowledge, the practical outcomes of the 
process are characterised by human behaviour under subjective 
opinion  
 

• The subjectivity and associated ignorance due to the choices and 
decisions made will increase as policies begin to deal with more 
complex and uncertain issues 



 
The case of Fukushima nuclear 
disaster exemplifies the levels 
of ignorance  
- The timing and likelihood of 

an earthquake 
- The magnitude of the 

earthquake (very rare 
earthquakes of 9 magnitude) 

- Enormous amounts of 
energy released and 
consequent tsunami with an 
eventual devastation 
 
 

 



3. Combining quantitative & qualitative 

 

 

 

 

 

 

 

 

 

 

 

• Wide variety of methods are used in Foresight 
 

• This offers an opportunity for more tailored design of 
Foresight process to address a variety of issues, which 
may involve quantitative and qualitative judgement, and 
usually a combination of them 
 

• The challenge for Foresight is the selection and 
combination of methods, which can be done in a number 
of ways as there is no single way to address the GCs, 
neither single point in time 
 

• Aforementioned challenge of subjectivity also applies in 
the selection methods and their use. The critical issue 
here is the balance between reliability and external validity 



Relational view 

Discourse / 

worldviews / 

values 

Factors  / 

themes 

Actors / 

stakeholders 

Sectors / 

places / 

policies 

‘Vectors’ / 

processes / 

dynamics 

Systemic & Synergistic view of situations 

Factors / 

technology / 

regime 

Explore multiple worldviews & 

looking for shared values, goals  

Explore causal links & loops 

between themes & sectors  

Explore relations between actors 

& look for synergies & shared 

interests 

Focus on the sector/ place / 

situation, with internal & external 

relations / impacts 

Focus on the system / 

technology / engineering & the 

opportunities 

Explore the proceses / 

metabolism & dynamics of 

change & transition 

Shared 

intelligence 

mapping  

The shared intelligence 

mapping explores the 

potential for learning / 

innovation which links 

between different component 

/ stakeholders / synergies 

Horizontal 

(between 

components) 
Lateral 

(between 

pathways) 

Vertical (within 

components) 

Emergence view  



4. Vision and consensus-building 

 

 

 

 

 

 

 

 

 

 

 

• Foresight requires long term commitment, consensus and 
concerted action by a number of actors around a common 
vision 

• Due to its long term and uncertain nature, Foresight faces 
the challenge of justifying futures thinking for policy 
makers, who are commonly concerned commonly with 
next few years, rather than next decades 

• Issues like GCs are not bounded at the city or national 
level, they are mostly transnational and in a number of 
cases global  

• All these increase the costs of intervention, which require 
considerable amount of resources and transformations 

• Risk of investments in research and innovation in such 
uncertain and complex issues brings additional challenges 
for policy to provide consensus for intervention 

 

 



Finance sector 

Utilities  

Primary 
resources  

Producers  

Construction   

Inter-mediaries 

Households   

Social & 
community   

Public services 

Government  

Civic sector 

Design  & 
technology 

Public procurement to 

kickstart markets & 

build critical mass 

Sustainable resource 

management programme for 

all building materials & supply 

chains 

Innovative financial 

mechanisms to enable 

micro-finance etc 

Municipal green bonds provide low 

cost capital upfront, offset by 

surcharge on local taxes: extended 

CERT ESCOs & securitization /  

investment schemes for 

forward investment 

Social agencies 

manage effects 

on social housing 

& neighbourhood 

facilities 

Households opt-in to 

the improvement 

scheme with 

guarantees on 

reduction of net 

expenditure.  

Utilities act as inter-

mediaries & ‘deem’ the 

energy savings as an 

upfront capital sum  

Building contractors join area 

consortiums, working to 

efficiency performance 

standards 

Efficiency equipment 

manufacturers gain from 

innovation programme & 

economies of scale  

Upstream ETS 

auction revenues 

used to capitalize 

the re-engineering 

programme 

Institutional relationships 

Economic relationships 

Social / cultural relationships 

Vision & consensus building on policies 



Strategic policy responses 

 

 

 

 

 

 

 

 

 

 

 

• Even if the required consensus generated and resources 
allocated for intervention, strategic policy intelligence still 
needs to develop mechanisms for integrated innovation 
and collective action 
 

• Strong need for building and strengthening the community 
of innovators, which are collaborative, interdisciplinary and 
global 
 

• Systemic action is required for a collective transformation 
through the coordinated application of 
scientific/technological, social and business innovation 
simultaneously supported by political will 



Eco-values 

Key systems in urban 

climate issues 

External outputs / 

impacts 

Climate Synergicity – emergence of creative climate action, 

strategic climate thinking & urban eco-intelligence 

Shorter term - cost / 

security / disruption 

Longer term: - energy 

supply / climate 

impacts / market shifts 

Structural pressure: 

obsolescence of urban 

form & function    

External drivers / 

pressures /  inputs   

Shorter term: 

robustness / 

resilience 
Climate 
stake-

holders 

Govern-
ance & 
fiscal 

Climate 
finance 

Energy 
technology  

Built 
environ 
ment & 
territory 

issues  

Physical 
climate 
system  

Structural shifts: re-thinking 

of urban activity, form & 

function    

Longer term: re-

engineering of buildings & 

infrastructure 

Systemic responses 

“urban climate value cycles” 

“urban climate transition” 

“Eco-intelligent city” 



HSE Responses 

1. Scope and Coverage of Foresight 

• Widened scope and coverage of Foresight: A wide variety of issues in Social, 
Technological, Economic, Environmental, Political, Value/Cultural systems are 
focused to inform national, regional and corporate policies 
 

• Focus on Grand Challenges and Strategic Responses. Grand Challenges are those 
challenges, which are “wicked problems” concerning the whole or large parts of 
societies and require multidisciplinary and collective action including energy, 
water, ageing population, cities and urban development, education, health and 
others. 
 

• Scanning Horizons: To explore novel and unexpected issues, as well as persistent 
problems or trends. The process involves the identification of Trends, Drivers of 
Change, Weak Signals, Wild Cards/Shocks/Surprises and Discontinuities. Horizon 
scanning helps to identify emerging future opportunities and threats, align actors 
around those and propose disruptive transformations in response to them 



HSE Responses 
2. Global Technology Trend Monitoring 



HSE Responses 

3. Networks and collaborations 

• Networked and distributed policy making. HSE considers Foresight as an integral 
element of networked and distributed policy-making by providing three crucial 
functions 

• policy informing by generating consolidated findings concerning the dynamics 
of change, future challenges and options and transmitting it to policy-makers 
as an input into policy conceptualisation and design 

• policy strategic counselling by transferring and translating the insights 
generated in the context of policy informing 

• policy facilitating by building a common awareness of current dynamics and 
future developments as well as new networks and visions among 
stakeholders. 

• Building new networks and linkages across fields, sectors & markets or around 
problems 

• Bringing new actors into the strategic debate.  
• Demonstrating the vitality of the Science, Technology and Innovation System.  



Technological advancements 



“Techno-school” 
• Teaching how to learn 

 

• Avatar teachers, 
assistants  
 

• Virtual reality supported 
classes 
 

• Learning by doing 
 

• Assessment of the 
“whole life experience” 
without exams 
 

• Career guidance based on 
data analysis 



“3-D shop” • Create, scan, print 
technology 
 

• 3-D metal and 
plastic printing 
 

• Distributed, just-in-
time and clean 
production 
 

• Minimum storage 
and logistics 
 

• Energy efficient, 
clean working and 
living environment 



“Eco-farm” 
• High technology 

“precision farming” 
 

• Remotely operated 
GPS-enabled vehicles / 
equipments 
 

• Plant and soil sensors 
 

• Automated watering 
and fertilizing 
 

• Enhanced food with 
increased productivity 
and increased nutrition 
 

• Consumer oriented 
transparent production 
 



• Foresight and creative 
uncertainty management 
 

• Real time information 
collection and decision-
making technologies 
 

• Enhanced machines and 
human 
 

• Pro-Technology vs. Anti-
Technology movements  
 

• Socio-technological 
studies 
 

• Digital arts and creativity 

“Future-office” 



“Personal healthcare” practice 

• Personal Health 
Systems (medicine, 
electronics & ICTs) 
 

• Wearable technologies 
 

• Real time monitoring 
systems with body 
sensors 
 

• Automated prescription 
systems 
 

• Healthy people, low 
health expenditures 
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Editor: Leonid Gokhberg (HSE) 
http://foresight-journal.hse.ru 
 

Foresight Journals 

Editor: Ozcan Saritas (HSE) 
www.emeraldinsight.com/fs.htm 
 

http://foresight-journal.hse.ru/
http://foresight-journal.hse.ru/
http://foresight-journal.hse.ru/
http://foresight-journal.hse.ru/
http://foresight-journal.hse.ru/
http://www.emeraldinsight.com/fs.htm
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