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Global Drivers Strategic Risks

¸ Population Growth
¸ 6.5 billion rising to 9 billion by 2050.

¸ all aspiring to improved quality of life.

¸ Market Economy
¸ economic growth has delivered untold wealth & power - to some !.

¸ made humanity a planetary force.

¸ but under current rules, it may destroy the planet.

¸ Poverty & Inequality
¸ 15% of world population enjoy 80% of world GDP.

¸ 43% live on less than $2 per day.

¸ inequality in the developed world is increasing.

¸ Globalisation & Technological Change
¸ essential for our survival & prosperity.

¸ increasing connectivity & specialisation.

¸ dissemination of power & awareness to the global community.

¸ decreasing resilience to weather macro-shocks.
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The Immediate Convergence

Water

Peak Oil

Climate Change
An Unsustainable 

World ?
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Other Peaks Follow

¸ Grain

¸ Wild Fish

¸ Fresh Water per capita

¸ Arable land in production

¸ Uranium

¸ Gas

¸ Coal

¸ Some metals

But the Energy Transition, to a low-carbon economy, is 
critical



Ian Dunlop 2008           

Economy is based on Cheap Energy
- our prosperity depends upon it 
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Climate Change
- the ultimate ñTragedy of the Commonsò -

ñ What is common to the greatest number has the least care bestowed 

upon it.  Everyone thinks chiefly of his own, hardly at all of the common 

interest ò

Aristotle, Politics, Book II ch.3

Individual

Local

National

Global

Decreasing concern for the ñ Commons ò
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Arctic Sea Ice Melt Accelerating

September 

2007

compared to 

IPCC 

modelling

- far faster 

than 

predicted -
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¸ Growth rates:

¸ 1990-1999: ~1% pa

¸ 2000-2005: ~3% pa

¸ IPCC Scenarios 
underestimate actual 
emissions since 2000

Recent emissions
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Re-calibrating Risk

Source: Stern Review 2006

?



Ian Dunlop 2008           
Source: Global Carbon Project 2006

Vulnerable Carbon Pools in  

21st C
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Urgency 

¸ Current global greenhouse gas concentration is: 

¸ 380 ppm CO2

¸ 430 ppm CO2e - including other gases

¸ increasing at 3ppm per annum

¸ Dangerous climate change was thought to occur above:

¸ 450 ppm CO2e   (2oC above pre-industrial times)

¸ Latest science suggests this may be far too high:
¸ non-linear effects are already occurring

¸ 350ppm CO2 may have to be the target

¸ if so, we are well into the danger zone already
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Who Caused the Problem ?
Cumulative Global CO2 Emissions  1850 - 2003

- 80% from the developed world

Source: World Resources Institute

Total global emissions = 1,091 GigaTonnes CO2 
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Who should fix it ?
Current emissions - tons CO2 per capita

Source: World Resources Institute

2003 Data
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Climate Change Solutions 

- Global
¸ Stabilise global atmospheric carbon concentrations below  

350 ppm CO2 by:

¸ Contracting annual global carbon emissions from 8 Gtc today 

to 2.0 Gtc in 2050 - 75% reduction

¸ Allocate the contraction task between nations by converging

from todayôs unequal per capita emissions to equal per 

capita emissions by, say, 2040

¸ Accelerate the second stage of the Kyoto Protocol to 

provide:

¸ the international framework for Contraction & Convergence

¸ international emissions trading
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Climate Change Solutions 

- Australia

¸ Reduce emissions by at least:

¸ 55% by 2025

¸ 95-100% by 2050

¸ Emissions Trading is best method

¸ it will only work with strong binding targets

¸ extend ETS with personal carbon trading

¸ Other measures

¸ energy efficiency & conservation

¸ directional incentives for renewables etc - 30% MRET.

¸ no expansion of fossil-fuel exports and domestic carbon-intensive 

projects without carbon sequestration

¸ include air travel and international sea freight in emissions trading

¸ High carbon price from ETS is necessary

¸ it will radically change energy economics
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Why Take Action Now ?

Today

Take Action

No Action

If Climate Change 

turns out to be:

man-made

natural

man-made

natural

Implications 

& Cost:

- 2.5% of GDP

- dangers minimised by 

mitigation

- adaptation will be needed

- more resilient society

- 5-20% of GDP

= WW1, WW11 + GD

- a society unprepared

- potential catastrophe

Action now is a no-brainer  - we only play this game once ! 

Time
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Peak Oil 
- Typical Oil Production Profile

Peak

50%  still to be produced
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Global Oil & Gas Depletion - ASPO

Source: Association for the Study of Peak Oil

OIL & GAS DEPLETION PROFILES
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More and more countries are past 

their peak..
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Long term oil prices

Era of Cheap Oil

Recent Movements
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Oil Availability  ñOfficial Futureò  2005
Abundant Resources - no worries !

Source: IEA 

(2005)
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Converting resources to oil flows 

is proving difficult 

¸ Not discovering new oilfields quickly enough

Å certainly no giant fields

ÅData on existing oil reserves is suspect

Å particularly in the Middle East - ñ the paper barrels ò

ÅMany established oil provinces are in decline

Å depletion rates may be more rapid than officially admitted

ÅUnconventional resources proving difficult to develop

Å technically and economically

ÅOil producing nations using more oil domestically

Å exporting less
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What will the Peak look like ?

¸ It could be sharp and nasty

¸ geopolitical supply disruption / constraint

¸ major oilfield depletion acceleration

¸ producing countries consume more oil internally

¸ climate change impact - Hurricane Katrina

¸ It could be an ñundulating plateauò

¸ demand destruction

¸ developing world cannot afford high prices

¸ climate change emissions constraints

¸ extra supply accelerates

¸ to balance depletion

¸ We will probably only see it in the rear-vision mirror

¸ we may already be there
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Global Oil Solutions
- Filling the gap -

Past Production of  Oil

Forecast
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Transport 
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Global Carbon Budget

B
e
s
t 

c
h

a
n

c
e
 o

f 
re

m
a
in

in
g

 b
e
lo

w
 

2
O
C

 /
 4

5
0
p

p
m

 C
O

2
e

Source: IPCC 3rd & 4th SAR

Fossil Fuel Resources, if 

fully utilised, would emit: 
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Maximum Future Emissions to avoid Dangerous Climate Change 

must be below 340 billion tonnes carbon

How should the budget be allocated ?
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Allocation of Carbon Budget

¸ First

¸ oil, due to transport premium

¸ Second 

¸ gas, due to lower carbon emissions than oil or coal

¸ 0.5 / 0.7 / 1.0 emission ratio in conventional electricity generation

¸ Third

¸ Coal,  which must be shut down rapidly 

¸ unless carbon can be safely sequestered (CCS) within 

5-10 years
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A Paradigm Shift 

20th C 21st C

Hitting the Limits to Growth

Economy

Society

Environment
Economy

Society

Environment

ñThe 21C will be the Age of Nature. We will learn, probably the hard way, that nature matters: we 

are not separate from it, we are dependent on it.  When there is trouble in nature there is trouble 

in society  ò Thomas Homer-Dixon
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Negotiating the Rapids

Time

G
ro

w
th

Collapse

Sustainable

2007

?

The Rapids of ñCreative Destructionò

ñIn times of change, learners inherit the Earth, whilst the rest find themselves beautifully 

equipped to deal with a world which no longer existsò

Eric Hoffman


