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Big Challenges: Next 50 Year, RD'

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

2. Cybersphere: information beams, portable tele-

connection & ubiquitous smart networks; FIFTY YEARS
3. Bio-engineering & bio-robotics, astro-biology, SCIENCE IN THE
personal genomics & embryo simulation, artificial QudRST HALF OF THE

mOdeIS; % 24 WENTY-FIRST
CENTURY

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

Search for ETI and biophilic universes;

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 Canadi




To

Population & Urbanization

Water resource and food
production

Energy security and supply
Health and disease

Environment and climate
change

Conflict and terrorism
Sustainability

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

A Anticipates multiple, plausible futures
A51 25 year time horizon

A A rehearsal for potential futures

A Accommodates uncertainty & diversity
AHighlights emerging opportunities & threats

Alncludes iconoclastic viewpoints
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AUSSR, Cold War, Berlin Wall still dominant in
eastwest global affairs

ADARPA Neti NSF; no search engines
APersonal ComputerdDOS, MacSE

AMagnetic Resonance in R&D

Alnitial concerns re global warming

AHuman Genome Project envisioned

ANew books with new words: nano; cyber; digital
AQil prices $ 1620 bbl

AFirst analog cell phones Canads




& Foresight Outcomes & Benefitfii9}
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current
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) ¢~ \ |Better decisions,
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for change Ieader.s & policy, targeted
- — research and

Insightful analysis
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ARevealing prospective new issues, challeftihesats,
stakeholders, or shifts in alignments of influential players;

Aldentifying needs for new skills, knowledge and capabilities;

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

ADemonstrating current regulatory weaknegsesnes where
failure to prepare can bring severe consequences;

ACan be used to determine S&T, R&D priorities, strategic

technology investment domains and critical sectors; iy »};’,"/ 1(..‘,.;,.;.'7
. . o o ] k"»‘\'; N .f."
AExposing the limits of current policies, gaps that should be fill{{taas Wi

4 'o\" )
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A "'\ 1 \ o .. ) l".

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

AProviding alerts about threats, complex situations and
organizational vulnerabillitieis allowing time to adapt
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o To To Do Po I» Do Do

To

Environmental Scanning
Delphi Probing

Scenario Planning
Technology Mapping
Technology Road-Mapping
Expert Technical Panels
Web Virtual Conferences

Competitive Technical
Intelligence

Computerized Modelling

and Dynamic Simulation

“We fiushed the genomic map, now we can't figure out how lo fold it.”
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Discernible gradual patterns that are
slowly but pervasively causing change

e.g. population aging; decline in state sovereignty;
complexity of military options; new worldrder:
politico-military alliances; IslamWest cultural gaps;
space and cyber confllcts more nuclear equipped
nations; more humanitarian demands: istite
migration; failing states proliferation; shift to digital
technology.

These are the broad forces behind change,
Most stakeholders are relatively powerless t
affect the trend so trends tend to endure as
iInfluential shapers for at least 4 5 years
until succeeded by others.
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A Demographic shifts in western world, NICs i beyond the boomers;
A Ambient Intelligence i progress toward the Singularity

A Global Anxiety i from Global Warming-Climate Change to Terrorism

A Miniaturization & Socialization of Technology

A Globalization of capital, Terror , Disease, Eco-environment

A Anti-globalization of Biodiversity, Culture, Sustainability

A De-Carbonization of Energy Economy

A Harmonization - Standardization for Trade

A Migration, Multi-Culturalism of Populations
A Intensification, Differentiation, of wealth

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

A Transformation, of Infrastructure Systems
A Acceleration of Knowledge Services as Economic Driver
A Proliferation of Surveillance - security
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= Foresight Critical Drivers

Factors and uncertainties that create or drive
change - that may be adapted by or strongly
Impact stakeholders, sometimes rapidly

e.g. dynamics pushing global society and security; _.
political geometry; climate policies and resource practics
major S&T developments and their societal impacts; nej
international agreements and strategic S&T investmentd
new versions of enabling technologies and significant S
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 Canadi




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 grepared for.

i+l

Canada




ARelative impact and likelihood out to 15 years

High

Loss of U.S.
control of the

commons‘

O
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‘ Nuclear event
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O ‘_Large scale
cyber attack ]
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Disruption of oil O
infrastructure

Loss of confidence
In DoD capabilities

Security / Defense Implication

Medium

Collapse of C

strategic state

Categories of trends
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- Science & Technology
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Medium
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The worl d |
I Global Warming
I Critical Infrastructure
I Population Health
I Financial Markets

Yet the wor
I ldeology
I Culture
I Values
I Wealth

S

|l ncreasingly




Interdependent

Interdependent National/Societal Attributes
Threats A
Sovereignt
Alnter-State gnty
Conflict AHealth
ATerrorism Interdf?pendent RCritical
L Eftects Infrastructure
ARadicalization
_ AEnvironment
ACrime A
— Econom
ANatural Y
Disasters Aldeology
AAccidents Alnstitutions
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S&T enables the business of government:
- policy, regulations, standards, operations;

Investment in S&T enables government to
Influence/shape socio-economic
development;

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;
S&T supports government capabilities to
provide, defend and enhance economic,
physical and informational security for
Canadians
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Evolving Federal S&T In the

National Innovation System

A Evolution towards the concept of federally-led S&T, versus
federally-performed S&T;

A Opportunity to be:
I acatalyst
I integrator of effort to address national priorities

I translator of results into outcomes to be achieved through
government and with/for business, industry and Canadians;

A Requires new ways of working and resourcing activity that
integrates the efforts of the innovation system;

A Requires 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 Canad






