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Conclusion

• Increasing the range of uncertainty increases the costs of 
(proactive) adaptation today

• The effect is disproportionate to the increase in the range of 
uncertainty for specific classes of decisions

• These types of decision are not uncommon, particularly at 4°C 
and beyond



Sources of uncertainty –
Climate change, Global environmental change, Global change

• How much CO2 released??
• What population growth?
• What changes in affluence?
• What changes in C-density of energy/GDP?

• How much CO2 ends up in the atmosphere?
• What other sinks and sources and feedbacks?
• What other human impacts such as landuse change?

• What effect does this CO2 have on climate?
• Climate model uncertainties and feedbacks on CO2 release
• What other human effects?  (land cover change, other ‘pollutants’…)

• What other effects of rising CO2? (ocean acidification, etc)
• What other global effects of other human activities? (N, P, S…)
• What interactions with other regional activities? (water use, etc)
• What feedbacks on humans – voluntary or involuntary?

• etc, etc: demographic, economic, trade etc, thresholds…



From GCMs To ESMs – increasing 
understanding, increasing uncertainty
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The long-term future is irreducibly uncertain

• But it always has been!
• And climate change is just another pressing risk
• How have we lost the high level narrative on this?

• Approaches to managing risk
• Robust decision-making
• Risk Management
• Risk hedging/spreading in space and time
• Resilience thinking
• Etc

• Other complications (and opportunities)
• Timing and unfolding experience of reality
• Options such as deliberate obsolescence and shorter lifespans of 

infrastructure, and discount economics
• Horizons and change do not actually stop at 2100



The long-term future is irreducibly uncertain

• For short-term decisions, most scenarios are similar to 2030 
• For long-term investments, the biggest uncertainties are how the 

human race itself will react, and how other global changes play 
out

• We can’t wait to find out

Recovery

Stabilisation

Runaway

0

1

2

3

4

5

6

1990 2010 2030 2050 2070 2090

Year

M
ea

n 
G

lo
ba

l W
ar

m
in

g 
(°

C
)

MEP2030
A1FI-GaR
MEP2010 (Overshoot)

Three scenarios for the future



Planning horizons

Today’s decisions
must account for how
long their effects will be felt
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The long-term future is irreducibly uncertain
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Three scenarios for the future

• For short-term decisions, most scenarios are similar to 2030 
• For long-term investments, the biggest uncertainties are how the 

human race itself will react, and how other global changes play 
out

• We can’t wait to find out

Potential longevity of 
infrastructure 

(physical, social, land-
use, & biological), e.g. 
city locations, big trees



Some decision types

• Precautionary response: risk increases monotonically (not 
necessarily linearly) with worst case scenario

• e.g. sea level rise and aspects of coastal planning
• cost:benefit analysis for level of precaution

• ‘No regrets’ response: action taken would be the same in all 
scenarios – just do it

• e.g. long-term reserve selection for conservation planning – still 
use C.A.R. principles

• build adaptive capacity and resilience or deliver more knowledge
for when decisions must be made

• Risk-hedging: a different and incompatible action is needed for 
each scenarios

• e.g. ….



Central Highlands, Victoria, Australia

• Eucalyptus regnans and E. nitens
• 100-140 years to provide 

environmental infrastructure
• microclimate, etc
• nesting hollows for 40+ vertebrate 

spp (e.g. Yellow-bellied glider, 
Yellow-tailed Black Cockatoo)



Hedging against uncertainty
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Not an abstract issue…

• Feb 2009 fires affected ~430,000 ha, incl. 70 reserves
• (killed 173 people, destroyed 2500 buildings, damage costs 

$1.1bn+;  ~$660m + lives avoidable with proactive adaptation?)
• Expect a catastrophic fire day 1/16y by 2030, 1/3-8y by 2050 

• Real and pressing problem for managers (should be)



Where different futures may require different 
actions now

• Adaptive under ‘recovery’, adaptable under ‘stabilisation’, 
maladaptive under ‘runaway’

• Major irrigation dams against drying with more extremes
• Sea walls and flood defences vs. planning and retreat
• Landscape architectures which are more-or-less connected
• Sub-national governance systems which are polycentric 

heterarchical vs. strongly hierarchical
• Global trade and financial system network architectures
• Regional agricultural infrastructure for storage and transport

• There are many examples
• (but not to be overstated)

• In general, where different futures favour different approaches:
• Specified resilience – preservation/incremental adaptation
• Engineering control – directed transformation
• General resilience – self-organising transformation



Conclusion

• Increasing the range of uncertainty increases the costs of 
(proactive) adaptation today

• True for most decisions with long latency, unless they have an 
invariant ‘no regrets’ option

• The effect is disproportionate to the increase in the range of 
uncertainty for specific classes of decisions

• In particular for decisions with long latency AND which require a 
risk hedging approach

• These are not uncommon, particularly at 4°C and beyond
• So let’s not go there!
• But meanwhile move to a risk management/robust decision-making 

approach, with the supporting science

See Steffen et al., 2009 Australia’s biodiversity and climate change. A strategic assessment 
of the vulnerability of Australia’s biodiversity to climate change.  CSIRO Publishing, 
Melbourne & http://www.climatechange.gov.au/impacts/biodiversity_vulnerability.html

Thanks to David Lindenmeyer for the Forest case study (Box 9 in above)

http://www.climatechange.gov.au/impacts/biodiversity_vulnerability.html
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