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➢ Where are we now? Confusion, denial, panic & hubris. 

➢ Some building blocks of economics for a safe climate 
economy:

• 1. Understanding the Climate-Economy-Society 
nexus as a complex system

• 2. Full cost-benefit economics

• 3. Reassessing the role of government in rapid 
transition

• 4. Behavioural economics & social psychology

• 5. Mapping a viable transition path
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Source: IPCC (2013) Fifth Assessment Report, Summary for Policymakers, 27 September 2013, http://www.ipcc.ch/

Temperature projections

• Temperature increases are relative to the 1986-

2005 average

• Temperature increase from 1850-1900 average 

to 1986-2000 average was around 0.61°C 

[0.55-0.67°C]

Notes: Representative Concentration 

Pathways (RCPs) are identified by their 

approximate total radiative forcing in 

year 2100 relative to 1750: 

• 2.6 W m-2 for RCP2.6, 

• 4.5 W m-2 for RCP4.5, 

• 6.0 W m-2 for RCP6.0 and 

• 8.5 W m-2 for RCP8.5. 

Most of the CMIP5 and Earth System 

Model (ESM) simulations were 

performed with prescribed CO2 

concentrations reaching: 

• 421 ppm (RCP2.6), 

• 538 ppm (RCP4.5), 

• 670 ppm (RCP6.0), and 

• 936 ppm (RCP 8.5) by 2100.

Including also CH4 and N2O, the 

combined CO2-equivalent 

concentrations are: 

• 475 ppm (RCP2.6), 

• 630 ppm (RCP4.5), 

• 800 ppm (RCP6.0), and 

• 1313 ppm (RCP8.5) 

(Source: IPCC 2013, AR5, SPM1, p. 22)

http://www.ipcc.ch/


Source:  http://en.wikipedia.org/wiki/File:All_palaeotemps.png

No historical precedent 
for 100 year projection

(Composite from various studies)

http://en.wikipedia.org/wiki/File:All_palaeotemps.png


Source: UNEP, (2009) Climate in Peril: A Popular Guide to the Latest IPCC Reports, GRID-Arendal & SMI Books: 
Arendal, Norway & United Nations Environment Program: Nairobi, Kenya, p. 26.

Temperature Projections 1000-2100

Two separate 
considerations for risk 
management:

1. Scale of the threat

2. Urgency of the threat

• Earlier: Window of 
opportunity to 
prevent impacts.

• Later: Actual impacts



Australia’s Garnaut Report

“On a balance of probabilities, 
the failure of our generation 
on climate change mitigation 
would lead to consequences 
that would haunt humanity 
until the end of time.”



Source:  AustralianGovernment (2008) Australia’s Low Pollution Future., pp. xii & Australian Government, (2008) Carbon 

Pollution Reduction Scheme: Australia's Low Pollution Future, White Paper, 2 vols; Canberra, Australian Government, 

December. 4-9.

Does the reference case 

include the economic 

consequences of letting 

climate change run its 

course? No. 

“The Treasury 

work did not 

include the 

impacts of 

climate 

change or the 

benefits of 

mitigation”

White Paper, 

p. 4-9.  

Old Economics:
How to guarantee mitigation looks like a net cost



Stern’s Change of Heart: 2006 to 2008

“We underestimated the 
risks … we underestimated 
the damage associated with 
temperature increases … and 
we underestimated the 
probabilities of temperature 
increases. … The damage 
risks are bigger than I would 
have argued. Things like the 
damage associated with a 5 
degree temperature increase 
are enormous.” 
Sir Nicholas Stern, 16 April 2008, The 
Financial Times, London.



2013: Damage estimates are very conservative

http://personal.lse.ac.uk/sternn/128NHS.pdf



2014: Economic models ‘grossly underestimate’ 
costs of warming

Sources: http://www.smh.com.au/environment/climate-change/models-grossly-underestimate-costs-of-global-warming-nicholas-stern-

says-20140616-zs8tr.html

http://www.lse.ac.uk/GranthamInstitute/news/dietz_stern_june2014/



Meanwhile …

“We have spent our 
entire existence adapting. 
We'll adapt ... It’s an 
engineering problem and 
there will be an 
engineering solution.”

Rex Tillerson, CEO Exxon-Mobil

Source: Associated Press (2012) “Climate change fears overblown, says ExxonMobil boss” 

The Guardian, London, 28 June 2012

http://www.guardian.co.uk/environment/2012/jun/28/exxonmobil-climate-change-rex-tillerson
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Source: UNEP, (2009) 

Climate in Peril: A Popular 

Guide to the Latest IPCC 

Reports, GRID-Arendal & 

SMI Books: Arendal, 

Norway & United Nations 

Environment Program: 

Nairobi, Kenya, p. 23.

Climate Feedbacks



Source: Garnaut, R., (2008) The Garnaut Climate Change Review: Final Report, Cambridge University Press, 

Melbourne, xlv + 616 pp.

Nonlinear systems: Lags & thresholds



Tipping points

➢ Thresholds & tipping points: Points beyond which the system 
begins to behave very differently from previously. 

NOTE: No equilibrium 
point between basins of 
attraction. 

Q: What if there is no 
natural ‘rest point’ for the 
climate between 2 & 6 
degrees?

Lenton, T.M., et al.(2008) "Tipping Elements in the Earth's 

Climate System", Proceedings of the National Academy of 

Sciences of the United States of America, Vol. 105, No. 6, 12 

February, pp. 1786-1793; p. 1792.



Schellenhuber 2011 after Lenton et al. (2008) "Tipping Elements in the Earth's Climate System", Proceedings of the National Academy of Sciences,

Vol. 105, No. 6, 12 February, pp. 1786-1793. 

Tipping Points in the Climate System - Updated



Nonlinearity: Temps & Crop Yields

Source:  Schlenker, W. and Roberts, M.J., (2009) "Nonlinear Temperature Effects Indicate Severe Damages to U.S. Crop Yields 

Under Climate Change", Proceedings of the National Academy of Sciences, Vol. 106, No. 37, 15 September, pp. 15594-15598. 

“We find that yields increase with temperature up to 29° C for corn, 30° C for 

soybeans, and 32° C for cotton but that temperatures above these thresholds

are very harmful. ... Holding current growing regions fixed, area-weighted 

average yields are predicted to decrease by 30–46% before the end of the 

century under the slowest (B1) warming scenario and decrease by 63–82% 

under the most rapid warming scenario (A1FI) .



System momentum

➢ System momentum:
Can carry us beyond a 
critical threshold well 
after we’ve tried to stop.

21 October 1895, La 

Gare Montparnasse, 

Paris
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How can we ensure prices reflect full 
environmental & social costs?

➢ All prices in economies should reflect full costs
• Otherwise  we get misleading signals, perverse incentive 

structures, and a distorted and unsustainable economy
• We need strong regulatory boundaries for economies in 

order to protect ecosystems and manage biophysical 
throughput

• Normal ‘market prices’ don’t reflect full costs
• Conventional economics focuses on marginal cost pricing 

(the price of producing one extra widget) – it is not good 
at understanding value within a complex network. Eg. 
Keystone species in an ecosystem, vital ecosystem 
services in an economy. 



How can we ensure prices reflect full 
environmental & social costs?

➢ All prices in economies should reflect full costs 
(cont.)
• The value of a system is not simply the sum of the 

value of individual components E.g. Value of eggs in a 
cake? No eggs, no cake.  What then is the value of the 
eggs?

• Implication: some aspects of environment are priceless 
[Technically: non-substitutability of natural capital –
saying a given ‘ecosystem service’ is worth $10 billion 
to economy DOES NOT mean that service could simply 
be replaced by $10 billion cash.]



Source: United States Government, (2013) "Technical Support Document: Technical Update of the Social Cost of Carbon for 

Regulatory Impact Analysis - Under Executive Order 12866",  Washington DC, Interagency Working Group on Social Cost of 

Carbon, May,  21 pp. http://www.whitehouse.gov/sites/default/files/omb/inforeg/social_cost_of_carbon_for_ria_2013_update.pdf

The Social Cost of Carbon: U.S. Government



Coal prices & coal damage to climate

Source: : BREE, (2014) "Resources and Energy 

Quarterly: March Quarter 2014",  Canberra, 

Australian Government: Bureau of Resources and 

Energy Economics, March,  iv + 206 pp. 

http://www.bree.gov.au/publications/resources-and-
energy-quarterly; pp. 37 & 65. 

Global damage per tonne 

of coal (US Govt)

Discount rate: Damage:

5% A$32

3% A$107

2% A$165

3%(95th pctile) A$307

Source: United States Government, (2013) "Technical 

Support Document: Technical Update of the Social Cost of 

Carbon for Regulatory Impact Analysis - Under Executive 

Order 12866",  Washington DC, Interagency Working 

Group on Social Cost of Carbon, May,  21 pp; p. 18.

http://www.whitehouse.gov/sites/default/files/omb/inforeg/s

ocial_cost_of_carbon_for_ria_2013_update.pdf

http://www.bree.gov.au/publications/resources-and-energy-quarterly


Global Damage from Australian Coal

Australia’s black coal exports in FY2013-14 will be 372 

million tonnes (Mt). Combustion will release around 889 

Mt CO2-e. (Germany’s CO2 emissions in 2011 were just 

807 Mt). Based on conservative US Government 

estimates, our current coal exports are causing 

between A$12 billion and A$110 billion of damage 

globally each year (in 2014 dollars). 

By 2018-19 BREE predicts our coal exports will rise to 

438 Mt, producing around 1045 Mt CO2-e, which will 

cause between A$15 and A$153 billion in damage (in 

2014 dollars) for expected revenues of only $49 billion 

(profits much less). 

This damage is not included in the 

coal export price.
Sources: http://theconversation.com/expanding-coal-exports-is-bad-news-for-australia-and-the-world-17937

BREE, (2014) "Resources and Energy Quarterly: March Quarter 2014",  Canberra, Australian Government: Bureau of Resources and Energy 

Economics, March,  iv + 206 pp. http://www.bree.gov.au/publications/resources-and-energy-quarterly, pp. 48 & 70.

United States Government, (2013) "Technical Support Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis 

- Under Executive Order 12866",  Washington DC, Interagency Working Group on Social Cost of Carbon, May,  21 pp; p. 18.

http://www.whitehouse.gov/sites/default/files/omb/inforeg/social_cost_of_carbon_for_ria_2013_update.pdf

http://theconversation.com/expanding-coal-exports-is-bad-news-for-australia-and-the-world-17937
http://www.bree.gov.au/publications/resources-and-energy-quarterly
http://www.whitehouse.gov/sites/default/files/omb/inforeg/social_cost_of_carbon_for_ria_2013_update.pdf
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Australian government debt

https://www.austrade.gov.au/Invest/Reports-Resources/Benchmark-Report



Australian taxation levels

Source: OECD Factbook 2014. http://dx.doi.org/10.1787/888933026734



Wartime Mobilisation

➢ In 1942-43, a previous 
generation was spending 
equivalent to 40% of national 
income fighting World War II. 

➢ Our leaders are still 
treating climate change like a 
moderately significant 
economic reform, not a 
national and global 
emergency. 



Australian government debt

Di Marco, K., Pirie, M. and Au-Yeung, W., (2009) "A History of Public Debt in Australia", 

Economic Round-Up, No. 1, pp. 1-15. 

http://archive.treasury.gov.au/documents/1496/PDF/ER_Issue_1_2009_Combined.pdf



South Korean Development

• 1910 Japan annexes Korea
• 1948 Korea partitioned
• 1950-53 Korean war
• 1955-60 Economic basket 

case
• 1961 Coup - Park Chung Hee

President
• 1963 Economic drive begins
• 1970s Heavy industry drive
• 1980s Partial liberalisations
• 1996 Korea joins OECD
• 2013 Korea’s GDP per capita 

higher than Spain & Italy, just 
below France.
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Behavioural economics & social psychology

➢ Different personality types

➢ Different degrees of empathy

➢ Different tribes

• Identity

• Sources of information and 

authority - echo chambers & 

media fragmentation

• Libertarian / communitarian spectrum

• Dominant myths / worldviews

• Spirituality & meaning making

➢ Need to change incentives people face – e.g. carbon price. Strategy 
cannot just be to try to convince people to become more like us.  
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Economically 
Viable

Politically 
Viable

Technically 
Viable

Mapping a viable transition path

Politically viable:

• Assumes social viability

• Need a 'supermajority' (?) for 

resilience

• Need face-saving exit for 

major opponents

• Need to delink transition 

path from 'culture wars'



Resilience of transition campaigns
➢ Resilience in framing: dangers of “all or nothing”

➢ Resilience of campaigners – mental health, burnout, depression, 
apathy, need for shadow work.

➢ Sacred activism: fusion of spiritual practice & activism – e.g. 
Gandhi, Martin Luther King, Desmond Tutu, the Dalai Lama. 

www.meetup.com/sacred-activism-melbourne

http://www.meetup.com/sacred-activism-melbourne

