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FIVE working assumptions

four GLOBAL futures
global TRENDS

Five STEEP factors

my STEEP
wrap-up
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change Is constant;
context Is variable.
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~context

parts that precede and
follow a word or passage
1 and fixits.precise
. meaning; circumstances

the Future
IS over sold and under
Imagined
ARUP




Divisive
Divergent,
Fragmented
(Chaos)

Global growth
returns

Global Governance
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Slowing / negative
global growth

Cohesive
Coherent,
Convergent
(Order)
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o ] ‘, | “Re’globalizatidn”

Wo”d economles recover at veryig speeds * « [ran and US announce new trade agreements& -

‘;- ,. i . - -
- M,ore reglonal economic and trading blocs form ”*‘“tm“restr‘trctured and rewt,allzed new council members

h Ppllcy initiatives stimulate local/re jonal growth . -+ Terrorism & geo- potrmﬁrlnstablllty contalngd‘* =
.. Global dynamics drlven y ideological differences . Strong global econoriic perfor*ance

- ’ ]
Y Labour reforms ;mpact growth and employment . WTO's str ength and influence J\ﬁ creases
+ Technology and productivity gains are strong drivers

B i ecove Inflation growth slow, but st dy L
El- 4 ; . _ Global dynamics driven by op W}nies

-

“Flat-Lining” ~ “Global Yo-

“« “L"-shaped global economy’-' no growth
* Rising isolationism and protectionism .

b 12 “ Switzerland and Japan become the road map for an
" increasing number of economies

“W’-shaped economic growth — contraction cycles
Governments and business band together

Financial & terrorist shocks curtail economic rebounds
Economies labour under an expansionary public sector

"1+ Consumer confidence hits new lows _+ Greater risk of systemic shocks to the global financial
Governments re-nationalize utilities _ system with rising risk premiums

- UN /V_VTQ sighificantly fractionalize

Economic




this groups’s opinion?

Global growth
returns

Divisive Cohesive

Divergent, w - = Governance Coherent,

Fragmented L anvergent
(Chaos) Order)

Economic

Slowing / negative
global growth




global scenarios to 2026

“Bloc Islands” “Reglobalization”

World economies recover at varying speeds,
More regional economic and trading blocs form
Policy initiatives stimulate local/regional growth
Global dynamics driven by ideological differences
Labour reforms impact growth and employment

Technology and productivity gains are strong drivers
of economic recovery

Iran and US announce new trade agreements

UN restructured and revitalized; new council members
Terrorism & geo-political instability contained

Strong global economic performance

WTO'’s strength and influence increases

Inflation growth slow, but steady

Global dynamics driven by open economies

“Flat-Lining” “Global Yo-Yo”

“L”-shaped global economy - no growth
Rising isolationism and protectionism

“W’-shaped economic growth — contraction cycles
Governments and business band together

Switzerland and Japan become the road map for an Financial & terrorist shocks curtail economic rebounds
increasing number of economies Economies labour under an expansionary public sector

Consumer confidence hits new lows Greater risk of systemic shocks to the global financial
Governments re-nationalize utilities system with rising risk premiums

UN / WTO significantly fractionalize

Economic







aview from Asia

Global Scenaric Workshop
Asia Summary




aview from Australia

Global Scenario Workshop
Australia Summary




aview from USA

Global Scenario Workshop
USA Summary




a view from Europe

Global Scenario Workshop
Europe Summary




the summary view

Global Scenario Workshop Global Scenario Workshop
Asia Summary Australia Summary

Global Scenario Workshop Global Scenario Workshop

Europe Summary USA Summary




a global view

Global Scenario Workshop
World Summary




what will we do I1n THIS world?

SURVIVE or THRIVE
STRATEGIES FOR THRIVAL
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How will you be a
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What are the key
external driving
forces that will be
Important in the
next 20 years?




STEEP Drivers

S ocial

T echnological
Ec onomic

En vironmental

s P olitical

What are the key
external driving
forces that will be
Important in the
next 20 years?

disaggregate
prioritize
re-aggregate




Driving Forces

Harvard Club. New York, USA

Social

Demographic Change
Education => global
competition
Resource depletion

Race relations
Immigration
Security — national
Urban sprawl
Housing

Minimum wage
Agriculture

Disease

Natural disasters
Religious differentiation
Healthcare

Social security

Technological

¢ Global Communications
« ‘intelligent’ building

systems

New forms of
transportation

New forms of energy
Nanotech

New health-techs

Economic

* Energy Costs

* Growth in China, India,
Russia

* World Terrorism

 Oil Supply

¢ Relative innovation in
other countries
Demographics
Strength of US$ in global
economy
Deficits

2006.05.11

Environmental

New Energy Sources
discovered that are self-
sustaining and non-
polluting

Disease

Water access

Pollution

Rising water levels
Species Extinction

Crop Failure leading to
food shortages

Larger swings in weather
Increased natural
disasters

Land stewardship

Shift to a RESORATION
economy

Insurance availability w/re
environmental liability
Developing ‘Greenbelts’
Shifting population
patterns towards ‘natural
preserves’

Environmental

 Attitudes of younger
generations
Price of Oil
Increasing population and
their distribution
Bio-Engineering

Global Warming
Health of fisheries
Water wars
Increasing emphasis +
awareness of
sustainability
Disease
Need for deeper
understanding of what we
are dealing with in the
world
Alternative energy
sources
Better utilization of
facilities
Health of soil and forests
Connection between food
and resource reqmts

< Ability to trade CO2

Political

» Terrorism + homeland
security + civil liberties
Global Issues Impacts
Energy Policy

Demographics
Religion

Pandemics

Health care
Immigration

Social security

Tort return

Tax

Economic polarization
Hillary

Isolationalism [or not]
Allocation of funds
Pension bailouts




Driving Forces

Harvard Club. New York, USA

Social

*Demographic
Change

«Education =>

global competition

e Resource
depletion

* Race relations

* Immigration

» Security — national
» Urban sprawl

» Housing

e Minimum wage

* Agriculture

* Disease

 Natural disasters

* Religious differentiation
 Healthcare

* Social security

Technological

*Global
Communication

*‘intelligent’
building
systems

*New forms of

transportatlon
* New forms of energy
* Nanotech
*« New health-techs

Economic

*Energy Costs

*Growth in
China, India,
Russia

World Terrorism

 Oil Supply

* Relative innovation in
other countries

» Demographics

« Strength of US$ in global
economy

 Deficits

2006.05.11

Environmental

*New Energy
Sources that are
self-sustaining
and non-
polluting

*Disease

*\Water access

 Pollution

* Rising water levels

* Species Extinction

« Crop Failure leading to
food shortages

e Larger swings in weather

* Increased natural
disasters

e Land stewardship

e Shift to a RESORATION
economy

e Insurance availability w/re
environmental liability

* Developing ‘Greenbelts’

« Shifting population
patterns towards ‘natural
preserves’

Environmental
* Attitudes of
younger
generations
*Price of Qil
*Increasing
population and

their distribution
» Bio-Engineering

* Global Warming

e Health of fisheries

« Water wars

* Increasing emphasis +
awareness of
sustainability

* Disease

* Need for deeper
understanding of what we
are dealing with in the
world

 Alternative energy
sources

* Better utilization of
facilities

» Health of soil and forests

e Connection between food
and resource reqmts

« Ability to trade CO2

Political
eTerrorism +
homeland
security + civil
liberties
*Global Issues
Impacts
*Energy Policy

» Demographics

* Religion

» Pandemics

* Health care

e Immigration

» Social security

» Tort return

» Tax

» Economic polarization
* Hillary

* Isolationalism [or not]
* Allocation of funds

* Pension bailouts




Driving Forces

Harvard Club. New York, USA

Social

Demographic
Change

eEducation =>

global competition

*Resource
depletion

* Race relations

e Immigration

e Security — national
Urban sprawl

* Housing

e Minimum wage

e Agriculture

* Disease
Natural disasters

* Religious differentiation

» Healthcare

 Social security

Technological

*Global
Communication
‘intelligent’
building
systems

*New forms of
transportation

* New forms of energy
» Nanotech
* New health-techs

Economic

*Energy Costs

e Growth In
China, India,
Russia

World Terrorism

 Oil Supply

e Relative innovation in
other countries

* Demographics

» Strength of US$ in global
economy

e Deficits

2006.05.11

Environmental

*New Energy
Sources that are
self-sustaining
and non-
polluting

*Disease

\Water access

* Pollution

* Rising water levels

» Species Extinction

» Crop Failure leading to
food shortages

e Larger swings in weather

* Increased natural
disasters

» Land stewardship

* Shift to a RESORATION
economy

* Insurance availability w/re
environmental liability

» Developing ‘Greenbelts’

» Shifting population
patterns towards ‘natural
preserves’

Environmental
* Attitudes of
younger
generations
*Price of QOil
*Increasing
population and
their distribution

* Bio-Engineering

* Global Warming
Health of fisheries

* Water wars

* Increasing emphasis +
awareness of
sustainability
Disease

* Need for deeper
understanding of what we
are dealing with in the
world
Alternative energy
sources

* Better utilization of
facilities

» Health of soil and forests
Connection between food
and resource reqmts

» Ability to trade CO2

Political
eTerrorism +
homeland
security + civil
liberties
*Global Issues
Impacts
*Energy Policy

e Demographics

* Religion

e Pandemics

e Health care

e Immigration

e Social security

e Tort return

e Tax

e Economic polarization
* Hillary

* Isolationalism [or not]
e Allocation of funds

e Pension bailouts




Driving Forces

Sydney, AUS

Social

*Aging Population

*Expanding gap
between ‘haves’
and ‘have nots’

*Immigration/Multicu

lturism

Demography
Health/Stress/Depression
Consumerism vs environment
Beauty Demand

Religion

Work/Life Balance

Increasing need for new and
repair of infrastructure
Gender

Household size

Obesity

Population Growth
Composition of families
Community fragmentation
Decline in education standards

Demise of the ‘glass ceiling’
Hedonism

Demand for home/life location
Drugs

Crime (perception of security)
Regulation vs freedom
Demand for entertainment (the
opiate of the masses)
Longevity

Big Brother

Edited CHL 19012005

08072004

Technological
*Universal
connectivity
*Power/Technolo
gy failures will
have increasing
impact on work
patterns or
technology will
change to solve
the problems
*Technological
fixes to
environmental
problems

* More efficient

manufacturing fabrication
back to local industry

« Greater recycling new
industries

* Better transport/
technologies will impact on
work leisure patterns

» Medical revolution will affect
demography of workforce

 Biotechnology

« Nanotechnology

Workshop with ** including
Clients in the Arup office.
Contact was Georgina Legoe

Economic

*Relationship to
world economy
+ events

e Sustainable
economic
development

*Ageing
population/child
ren

 Attitude to resources

* Consumer debts =
unsustainable consumer
optimism

« Efficient capital markets

« Declining middle class

« Attitudes to social welfare

* Interest rates, inflation

* Interstate trade
agreements

* Tourism

» Terrorism + war

Environmental

* Water
availability and
quality

*Climate Change

« Political will/public response

« Population

« Global agreements (eg
Kyoto)

« Consumption

Greenhouse emissions
« Fossil fuel depletion
* Resource depletion
« Full costing of resources
* Waste management
« Company Director liability
« Scientific, technological +
R&D understanding

Political

*Short termism

eLack of vision

* Retention of
Power

« Political ineffectiveness
« Single Issue Parties
» Balance of Power

» Threat of terrorism

* Bi-LateralTrade
Agreements

» Immigration/Population

* Infrastructure as it affects
politics

of one vote

Bold indicates a clear majority of votes and
everything above the line received a minimum




Driving Forces — UKplc

London, UK 20061106

Social Technological Economic Environmental Political
*Aging population <Slow deployment Energy resource <Climate change <Political
eLack of education eLow investor demand *Ownership of instability in
and skill confidence in tech <Rise of developing ‘the problem’ Middle East
* Wealth divide projects nations *Energy diversity <Population
*Increased *Innovation » Cost of congestion *Rising sealevels movements
immigration *Renewable energy eInternational trade e¢Increased *Demographic
*Pressure for *Environmental freedom conflict due to changes
devolution Improvement *Education work lack of access to e<Impact of
*Social exclusion eFinding cheaper force natural immigration
sustainable energy <Climate impact on resources  Political will to
solutions world economy » Water make big
*Renewable energy eLong-term availability decisions
*Impact of energy investments *Climate change <Political centre-
shortages Emerging »Sever weather ism
economies events and
insurance
implications




Driving Forces — my Business

London, UK 20061106

Social Technological Economic Environmental Political

*Aging of populatiol e Technological * Productivity, *Limited *Uneven wealth

*Aging of populatiol breakthroughs nutrition and resources distribution

«Aging of populatiol supporting health *Regulation eLimited

*Urban migration social change « Cost of the *Climate change horizons

*Increased *Renewable aging *Climate change <Efficient
immigration energy population *Climate change utilization of

e Multi-cultural *Energy » Cost of energy *Aging of resources
harmony solutions Emerging population *Energy security

esocial cohesion *Lack of economies *Healthcare

technical skills Emerging delivery
*Lack of science economies *Tensions over
education, or * Access to talent access to

just plain eLabour costs resources
ignorance
*Processes and

materials to

overcome

resource

shortages
*Internet 2.n




aging population

stem cell research
current account deficit
sprawl/population growth
state budget deficit

San Francisco. 2005

aging population

convergence
wealth distribution
fuel/energy
Integration

Zurich. 2005.06.07

ecducation
energy

oll prices
global warming
governance

Cape Town. 2005.09.30

wealth distribution
convergence
debt

fuel/energy
polarization

Seattle. 2005.05.18
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Demographic Change

e
Stone Bronze lIron

New Stone Age Age Age

Increasing

If we would observe
a similar increase in
population in
bacteria, we would
consider it an
epidemic and do our
best to eradicate it.

Age

92
a
0
@
Q

0
&

ke

=

Black Death —the plague

1+ million 7000 6000 5000 4000 3000 2000 1000 AD. AD. AD
years BC. BC BC BC. BC. BC BC 1 1000 2000




demographic change

The current addition of 60

million new urban citizens
annually is the equivalent of Urban

adding another Paris, Less Developed

Beijing, or Cairo

Rural
Less Developed

every other month

Population (millions)

Urban
More Developed

- -i-‘-lni't|‘lll‘lll‘li-‘_---‘-'-‘_- -‘.-i-ininl-..‘.._i_~.‘ Rural

— —— More Developed

P S .
“x$"F"§"F

A b D
>
8

=
oy
Wy

Source: United Nations Population Information Network




demographic change

Population (millions)

The current addition of 60
million new urban citizens

annually is the equivalent of Urban
adding another Paris, Beijing, Less Developed
or Cairo

every other month

Urban

More Developeg

- -*-‘---i-*.‘.--‘lll‘li-‘_---‘-!-‘- Rural

More Developeg

R PP P R
§ I F

b A
oy
Wy

Source: United Nations Population Information Network




demographic change

The current addition of 60
million new urban citizens

annually is the equivalent of , Urban
adding another Paris, Beijing, " Less Developeg
or Cairo

Rural
Less Developed

every other month

Population (millions)

Urban
More Developed

“hee-desodecgeoge,, g | Rural
— —— More Developed

P S .
“x$"F"§"F

A b D
>
8

=
oy
Wy

Source: United Nations Population Information Network




Gale Force demographic change

the ‘other’ 98% that have not




demographic change

.
. 1950
3094
35-9
a0-54
[I75-79
Bi7o74

B ies6a
B co-54
| G
| [

The global population will age faster in [ |
the next 60 years than ever before. [ |
The number of people aged 60 will I
triple by 2050 and the world median [
age is predicted to increase from 27 [ |
today to 36 in the same amount of [ e

time. [ [
R 1014
R : -
-

0000 6000 42000 28000 14000 0 0 14000 28000 42000 56000 F0000

Anmatian by G K Heilig




one-third of all households in Western Europe are
single-person households.

Proportion of persons living alons In selected ECE countries.

TEN CENTS : — 2 Ages 65.79 Ages 80 aud over
i St Women Men Women Men

| | | ]
Russfa
Estonia

Bulgaria

| Lithuania i _
o E :
Czach Republi 1980 Round of

| — i Conuses (Nur-

Hungary ' i instiutionakeed
R T | cerf)

Turkey
Firtand

Canada

UK

Switzerfand

40 0 .1} 10 10 2 0
Source'PALVECE's colliechon of census-hased microdate samples

Make my experience familiar.




connectivity

TallTowers

Infants learning multi-
media methods with
connected tools at
age 7.




the customer of the future

Who will they be? What will they need? What will they desire?

. "

'.' R
L — o w '
e =F .

« 8







authenticity

an increasing need/desire to find/experience it







OLAY.

Yitamins

[ ] OUR PRODUCTS VITAMIN SCIEI

OLAY

vitamins

= QLAY PRODUCT INFORMATION
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bionics

I-mplﬁnt 5
eloctrodes g

I.Fle.tina. ",-
Retinal
calls i

Inevitable

. i Sl ThE Gy sends e information theough
| | 8 ; 1,000 electrodes, which atimulate celis in the
Pl | g . retina reaponsible for supplying visual
Uiris | [Lens | information to the brain.

g— I
1. The patient wears a pair of Z. The information is sent by 4. The brain's visual cortex collects the 1,000
glasses fitted with a camera. This  radio, one pixel at a time, to tiny points of light and interprets them as a
feeds visual information to a elecirodes implanted in the oye complete picture. The patient sees an image

processing unit which breaks the on the retina. The electrode array detailed enough to distinguish between

We expe Ct | Image down into pixels. reconstructs the imoge. objects in a room or read large print.

== | Bionic eye ‘will
when will we |

mergewin | CUFE@ Blindness’

. 1 i
th I n gS’? A NEW hionic eye could soon give BY BEN GILLILAND processes the signals to create visual
- sight to thousands of blind people Images
| Scientsts are close to perfectinga  and do basic houschold chores. Mike Daily, a researcher af the US
Lishi vancitisa vili " i H weat Hiascdacd © o dio Klaslawmal




; ﬁ Information

convergence

Inevitable

2055:
anonymity Is
only found

in the
dictionary.

=T
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connectivity

Located

The Saudi Post has
placed an RFID tag in
every post delivery
location. The postal
code is the
coordinates to a one
metre resolution.

Nothing gets lost.




digital design

.: L . 1 : 'h | I
Denver Ar L

Studio Daniel Libeskinc-vith Davis Part':daip,‘e-- -
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3D Design ffom 2 .
technology enabled th'ystems integraion -




Form Z Architectural model




Form Z Architectural model
Structural elements on wall center lines




Form Z Architectural model

Structural elements on wall center lines
Structural analysis in SAP




Form Z Architectural model
Structural elements on wall center lines

Structural analysis in SAP

Structusal analysis in Rana
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Arup Design Contractor Shop Drawings




comparative design




comparative expenditure

‘Normal’
350 rfi @ 2hrs @ £100 = £70,000

3D model
17 rfi@ 8 hrs @ £200 = £27,200
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the energy / wealth ladder

GJ/capita
350

& +$25k/capita:

little extra energy

300 1 needed

250 +$15k/capita:
o services start to
200 1 A dominate growth

150 - +$10k/capita:
industrialisation
near complete

100 1

% .
* Mexico +$5k/capita:

] & :
50 W/ Brazil industrialisation
> Thailand and mobility take
: . : : : : off

0
0 5 10 15 20 25 35
GDP/capita (‘000 1997$ PPP) Source: IMF, BP




Thousand million tonnes (share of anthracite and bituminous coal is shown in brackets)

Middle East
1.7(1.7)

Africa
55.4 (55.2)

S. & Cent. America
218 (7.7)

North Amenca
257.8 (120.2)

Europe & Eurasia
355.4 (144.9)

Asia Pacific
292.5 (189.3)




Trillion cubic metres

Middle East
71.72

Europe & Eurasia
62.3

Asia Pacific
13.47

S. & Cent. America North America
7.19 7.3
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BP Statistical Review of World Energy 2004 © BP
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BP Statistical Review of World Energy © BP




Thousand million barrels

Middle East
726.6

Africa 5. & Cent. America Europe & Eurasia

: - Morth America 101.8 102.2 105.9
Asia Pacific 63.6

47.7
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BP Statistical Review of World Energy 2004 © BP
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OIL AND GAS LIQUIDS
2004 Scenario

- )
oh o

ENERGY reserves

Billen Barrels ayear (Gbla)
=

0 I3
1930 1940 1850 18400 1870 1980 1990 2000 2010 2020 2030 2040

DO US-48 OEurope ORussia OOther O M.East W Heavy elc. B Deepwater OPolar BNGL

scenario for a world's liquid production
from conventional (2000 Gb) and
unconventional (700 Gb) HC

——cony oil: 1996-
2130=1000 Gb

—— oy puids: 1006-
215D§gsné‘%h

\ ——— non-conv.oil: 1996-
2150=T00C0

com-Hnop-corny HC:
1996-2150=1500 Gl

—m—an prod Ghia CP=200
Gh

o

T
1900 1950 2000 2050 2100 2150
production year




THE GROWING GAP

[ 1Past Discovery

| Future Discovery

=& Production

ENERGY reserves

Past discovery based
on ExxonMobil (2002).

20 Revisions backdated

10 -

0 Wi ) | HHH“ 11—

1930 1950 1990 2010 2030 2050

scenario for a world's liquid production
from conventional (2000 Gb) and
unconventional (700 Gb) HC

—ae Dnvgash%nds 1996-

1996-
2150 TUUGb

P
1996 2150 IPUU Gb

\
g‘\ = op prod G P
SN

o
T
1900 1950 2000 2050 2100 FIE
1
production year
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the energy / wealth ladder

GJ/capita
350

& +$25k/capita:

little extra energy

300 1 needed

250 +$15k/capita:
o services start to
200 1 A dominate growth

150 - +$10k/capita:
industrialisation
near complete

100 1

% .
* Mexico +$5k/capita:

] & :
50 W/ Brazil industrialisation
> Thailand and mobility take
: . : : : : off

0
0 5 10 15 20 25 35
GDP/capita (‘000 1997$ PPP) Source: IMF, BP




the energy / wealth ladder

GJ/capita

350 _
+$25k/capita:
little extra energy

300 - _ needed

250 | L +$15k/capita:
' services start to
dominate growth
200 - J

150 | P +$10k/capita:
industrialisation
near complete

100 -

| +$5k/capita:
50 i i c industrialisation
. and mobility take
e I off
15 20 35
GDP/capita (‘000 1997$ PPP) Source: IMF, BP




the energy / wealth ladder

GJ/capita
350 1 _
+$25k/capita:

little extra energy

300 1 needed

250 +$15k/capita:

services start to
] 5 4 dominate growth

200 a _ : — g

150 ; | — = +$10k/capita:
| industrialisation
near complete

100 W ek o

i "

+$5k/capita:
industrialisation
1 and mobility take
off

15 20 25 30
GDP/capita (‘000 1997% PPP) Source: IMF, BP




t will change

Inconvenien

WL T,
,;____,,,_ ,_.__ _=__ ___ __
Wiy
L

. i

nl

EVERTHING







L
.
,
)
i |
4
{
¥




seamless conveyance

consider the TOTAL SYSTEMIC end-to-end 4D experience
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lit s all about choreography

rderstandlng th«mxt and desngnlng like a dance
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