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Face the Future

ñThe only relevant discussions about the future 

are those where we succeed in shifting the 

question from whether something will happen to 

what would we do if it did happen.ò

Arie de Geus, 

Principal in Royal Dutch Shell Group Planning
Architect of Energy Futures Scenarios



Big Challenges: Next 50 Years

1. Eco-nomic-ology: finding the matching alignments in 
policy, technology and lifestyles between 
consumption-growth and sustenance-sustainability;

2. Cybersphere: information beams, portable tele-
connection & ubiquitous smart networks;

3. Bio-engineering & bio-robotics, astro-biology, 
personal genomics & embryo simulation, artificial life 
models;

4. Quantum math & computing, teleportation, 
computational and emergent complexity;

5. Search for ETI and biophilic universes;

6. Neuro-sentience & convergent cognition, 
computational pharmacology,neuro-regeneration

7. Sub-terranean thermophilogy & Triphibious 
flexible transport

8. Nano-structural products, sensors, materials, 
fabrication and molecular tailoring



Global Challenges: 

Å Population & Urbanization

Å Water resource and food 

production

Å Energy security and supply

Å Health and disease

Å Environment and climate 

change

Å Conflict and terrorism

Å Sustainability

Å Information security, equity 

and overload



What is Foresight?

A set of strategic tools that support 
government and industry decisions with 
adequate lead time for societal 
preparation and strategic response.

Key Attributes

ÅAnticipates multiple, plausible futures

Å5 ï25 year time horizon

ÅA rehearsal for potential futures

ÅAccommodates uncertainty & diversity

ÅHighlights emerging opportunities & threats

ÅIncludes iconoclastic viewpoints



20 Years Ago ï1988éé.

ÅUSSR, Cold War, Berlin Wall still dominant in 
east-west global affairs

ÅDARPA Net ïNSF; no search engines

ÅPersonal Computers - DOS, MacSE 

ÅMagnetic Resonance in R&D

ÅInitial concerns re global warming

ÅHuman Genome Project envisioned

ÅNew books with new words: nano; cyber; digital

ÅOil prices $ 10-20 bbl

ÅFirst analog cell phones



Foresight Outcomes & Benefits

Engages:
multiple

stakeholders

Prepares:
for change

Educates:
leaders &

public

Identifies:
critical S&T

Activates:
early-warning

radar

Better decisions, 

more robust 

policy, targeted 

research and 

insightful analysis

Removes:
current

constraints



Foresight Helps Policymakers Byé 

éé
ÁRevealing prospective new issues, challenges-threats, 

stakeholders, or shifts in alignments of influential players;

ÁIdentifying needs for new skills, knowledge and capabilities;

ÁHighlighting new, weak signals that can become pivotal in the 
future, and potentially disruptive surprises, technologies;

ÁDemonstrating current regulatory weaknesses ïzones where 
failure to prepare can bring severe consequences;

ÁCan be used to determine S&T, R&D priorities, strategic 
technology investment domains and critical sectors;

ÁExposing the limits of current policies, gaps that should be filled;

ÁDelivering intelligence on emerging business and market 
opportunities, new foreign strengths and players;

ÁProviding alerts about threats, complex situations and 
organizational vulnerabilities ïallowing time to adapt
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Foresight Tools

Å Environmental Scanning

Å Delphi Probing

Å Scenario Planning

Å Technology Mapping 

Å Technology Road-Mapping

Å Expert Technical Panels

Å Web Virtual Conferences

Å Competitive Technical 
Intelligence

Å Computerized Modelling 

and Dynamic Simulation



e.g. population aging; decline in state sovereignty; 
complexity of military options; new world-order: 
politico-military alliances; Islam-West cultural gaps; 
space and cyber conflicts; more nuclear equipped 
nations; more humanitarian demands; inter-state 
migration; failing states proliferation; shift to digital 
technology.

These are the broad forces behind change, 
Most stakeholders are relatively powerless to 
affect the trend so trends tend to endure as 
influential shapers for at least 4 ï5 years 
until succeeded by others.

Foresight Trends

Discernible gradual patterns that are

slowly but pervasively causing change



Macro Shaping Trends

ÅDemographic shifts in western world, NICs ïbeyond the boomers;

ÅAmbient Intelligence ïprogress toward the Singularity

ÅGlobal Anxietyïfrom Global Warming-Climate Change to Terrorism

ÅMiniaturization & Socialization of Technology

ÅGlobalization of Capital, Terror , Disease, Eco-environment

ÅAnti-globalization of Biodiversity, Culture, Sustainability

ÅDe-Carbonization of Energy Economy

ÅHarmonization - Standardization for Trade 

ÅMigration, Multi-Culturalism of Populations

Å Intensification, Differentiation, of Wealth

ÅVirtualization, Digitization & Integration of: Business-Professions, Production, 
Communications, Entertainment, Education

ÅTransformation, of Infrastructure Systems

ÅAcceleration of Knowledge Services as Economic Driver

ÅProliferation of Surveillance - Security 



Foresight Critical Drivers 

e.g. dynamics pushing global society and security; 

political geometry; climate policies and resource practices; 

major S&T developments and  their societal impacts; new 

international agreements and strategic S&T investments; 

new versions of enabling technologies and significant S&T 

breakthroughs.

These are areas that  change from year to year 

and may be amenable to stakeholder actions 

and strategic choices by way of investments, 

new alignments, infrastructure, R&D, 

innovations.

Factors and uncertainties that create or drive 

change - that may be adapted by or strongly 

impact stakeholders, sometimes rapidly



Shocks & Wild Cards 

High impact, low probability 

events and situations that alter the 

fundamentals, lead to new actions

e.g. Gulf Stream shift; nuclear bomb; fusion power; 
major earthquakes-tsunamis, infectious global 
pandemic; fertility decline; cyber collapse; human 
ageing breakthrough; solar flare, asteroid impacts;  
financial collapse; sustained deflation; 
autonomous computers

These are the unpredictable but life 
altering events and situations that 
create new challenges and 
opportunities that most stakeholders 
have not considered orprepared for.



Global Futures Forum Shocks

ÅRelative impact and likelihood out to 15 years

Demographics

Culture/Identity

Science & Technology

Energy & Environment

Conflict

Economy

Categories of trends 

Nuclear event

Medium High

Medium
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Loss of U.S. 

control of the

commons

Disruption of oil

infrastructure

Large scale

cyber attack

Pandemic

Collapse of

strategic state

Loss of confidence

In DoD capabilities

Source; US Dept of Defence



Paradox for 21st Century 

The world is increasingly interdependent é 

ïGlobal Warming

ïCritical Infrastructure

ïPopulation Health

ïFinancial Markets

Yet the world is increasingly fractured é

ïIdeology

ïCulture

ïValues

ïWealth



21st Century Security

ÅSovereignty

ÅHealth

ÅCritical 

Infrastructure

ÅEnvironment

ÅEconomy

ÅIdeology

ÅInstitutions

ÅInter-State 

Conflict

ÅTerrorism

ÅRadicalization

ÅCrime

ÅNatural 

Disasters

ÅAccidents

Interdependent 

Threats

Interdependent 

National/Societal Attributes

Interdependent

Effects



S&T :A Growing  

Contribution to Government

Å S&T enables the business of government:

- policy, regulations, standards, operations;

Å Investment in S&T enables government to 

influence/shape socio-economic 

development;

Å S&T informs government in its leadership of 

the nation:

- identifies and contributes to the 

understanding of emerging national issues;

- and can help create potential national 

solutions;

Å S&T supports government capabilities to 

provide, defend and enhance economic, 

physical and informational security for 

Canadians

Interdependent



Evolving Federal S&T in the 

National Innovation System

ÅEvolution towards the concept of federally-led S&T, versus 

federally-performed S&T;

ÅOpportunity to be:

ïa catalyst

ïintegrator of effort to address national priorities

ïtranslator of results into outcomes to be achieved through 

government and with/for business, industry and Canadians;

ÅRequires new ways of working and resourcing activity that 

integrates the efforts of the innovation system;

ÅRequires that the federal S&T community strengthen its 

abilities to anticipate future challenges, prepare for new, 

adaptive policy knowledge needs and identify innovation 

opportunities early enough for Canadian benefit.  

All this requires: strategic S&T foresight




