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Outline 
The 21st Century World 

 

• Global Context 

• Climate Change  

• Energy 

• The Climate & Energy Dilemma  

• Risk, Uncertainty, Divestment & Engagement 
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The Global “Problematique” 
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Exponential growth in both Population & Consumption 

within a finite system 

Our civilization only works if it grows, but that growth is 

now destroying the resources that maintain the civilization. 

   

How do we resolve the dilemma ? 
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Population Growth 
- a unique development in world history -  

Source: J.E.Cohen, Columbia University, New York, 2005  
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1945 – An Empty World 

A Full World 
? 

Key Issue 
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 Population growth only occurred 

because of cheap Fossil-Fuels 
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Key Driver 

Source: Boden, Marland & Andres Oak Ridge Labs 2011: BP Statistical Review od World Energy 2011   
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Source: Global Footprint Network 

 

So humanity became the dominant global 

force   
- needing 1.5 planets to survive today - 

6 

Current global requirement 

The Anthropocene 

- which is not sustainable 
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But further development is now constrained by  

converging limits: 

Water 

Peak Oil 
& declining  

Energy Return On Energy Invested 

Climate Change 
All Symptoms of an 

unsustainable World 

 

- and all inextricably 

linked  Food 

Financial & Social 

Instability 
7 

Global Limits 
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Climate Change 

 
- is happening far faster and more extensively than anticipated. 

 

 

- is primarily driven by human carbon emissions from fossil fuel 

combustion, agriculture & land clearing. 

8 
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Current policy-making paradigm 

• Climate change is not yet dangerous, and up to 2°C of climate warming is 

manageable, because… 

 

• Big tipping points (events irreversible on human time scales) and large-scale 

feedbacks are unlikely before 2°C of warming. 

 

• We have a substantial carbon budget left for the 2°C target. 

 

• There is time for an orderly, non-disruptive reduction in emissions within the 

current political and economic paradigm. 

 

• Mitigate for 2°C, but we may fail so also plan to adapt to 4°C 

 

International policy-making is, in effect, normalising a 3°C target and giving up 

on 2°C. 

 

Climate 
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The Incumbency Mindset 

• Population will increase from 7 billion today to around 9 billion by 2050 

 

• To alleviate poverty, economic growth is essential 

 

• Growth requires energy 

 

• A massive expansion of fossil-fuels is inevitable, as other sources 
cannot meet this  demand 

 

• Global warming is important, but secondary to the growth imperative 

 

• Governments are unlikely to act quickly to address  climate change, 
companies & investors are thus justified in continuing “business-as-
usual” 

 

• Solutions such as Carbon Capture & Storage (CCS) will handle any 
warming impact, which is likely to be minor   

 

10 

Climate 

These views are fundamentally flawed 
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Peak Holocene: over last 10,000 years up 1900AD 

Global average temperature now ~0.6C above peak Holocene 

2C of warming: consequence of current level of greenhouse gases 

4C of warming: consequence of current government policy commitments   

+4C 

Likely loss over time of all ice 
sheets. No ice sheets on planet = 

70 metre sea-level rise 

+2C 

Paleoclimate History 

 

11 
Source: Paleoclimate, Energy Imbalances & Milankovic papers, James Hansen et al, GISS NASA 2011.  

Likely loss over time of 
Greenland & West Antarctic ice 
sheets = 6-7 metre sea-level rise 

+4C 

PETM 55 

million years 

ago. 

Climate 
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Implications 

12 

The “official” objective, of limiting warming to less than 

20C above pre-industrial levels, is likely to produce 6-7m 

sea level rise over time, wiping out cities like London, New 

York, Shanghai, Singapore, Tokyo & Melbourne in their 

current form.   

Current policies, if implemented, are likely to result in 

temperature increase above 40C and produce sea 

level rise of 70m over time, with catastrophic impact 

on humanity  

Climate 
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Decadal mean surface temperature anomalies relative to base period 1951-1980. 

Source: update of Hansen et al., NASA GISS analysis of surface temperature change. J. Geophys. Res.104, 30997-31022, 1999. 

The World Is Warming 
Global Surface Temperature Changes 

13 
- Arctic and West Antarctica are warming fastest - 

Climate 
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Potential Climate Tipping Points  

14 
Source: Schellnhuber, after Lenton et al, PNAS, 2008 

Climate 

Evidence suggests positive feedback loops may already be triggering 

some tipping points 

This is not quantified in current IPCC Reports  
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The evidence - Arctic Sea Ice Volume 
- accelerating melt – ice free in summer by 2020 ? 

      

Source:  Neven et al, PIOMAS, University of Washington 2015 
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Sea Ice Volume 
1000 Km3 

Years 1979 – 2014 actuals 

Months 
- actual volume 

Months 
- forecast 
quadratic trend 

Climate 

80% of summer 

sea-ice volume 

has been lost 

since 1979. Half 

of loss occurred  

in last 7 years 
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The evidence – Greenland Ice Sheet 
   
 

16 

Climate 

Insufficient data over 

a  long enough period 

as yet, but if current 

trends of an 

exponential ice mass 

loss rate are 

confirmed: 

 

-10 yr doubling time 

(green line) would 

lead to 1metre sea 

level rise by 2067 & 5 

metres by 2090 

 

- 5 yr doubling time 

(red line) would lead 

to 1 metre sea level 

rise by 2045 and 5 

metres by 2057  

Source: “Update of Greenland Ice Sheet Mass Loss; Exponential?”, J Hansen & M Sato, GISS, December 2012 

IPCC planning parameter = 1-2 metres by 2100 
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The evidence – North Atlantic Thermohaline Conveyor 
It keeps Europe warm – it may be slowing down because of Greenland Ice Sheet melt 

cooling N. Atlantic waters 

17 

Climate 
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The evidence – Arctic methane emissions  

18 

Climate 

Methane concentration over the Arctic from 2009 

-13 over the period January 21st-31st each year 

 

Arising from permafrost melt and methane 

clathrate transformation from solid to gaseous 

state 

 

There is twice as much carbon in permafrost as 

in the atmosphere.  Once melt takes hold, it is 

probably irreversible.   

Darker colour = higher concentrations 
Yamal Crater – Siberia July 2014 

Methane Outburst ? 

Source: Dr Leonid Yurganov 
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The evidence – 

Antarctica 

 
Rapid grounding line retreat & fragmentation 

of West Antarctic Glaciers 

 

“This may now be unstoppable with major 

consequences – 1m sea level rise, and 

possibly trigger collapse of the rest of the 

West Antarctic ice sheet – 3-5 m sea level 

rise” 

  

19 

Source; Widespread Rapid Grounding Line retreat of West Antarctic Glaciers 

Rignot et al, AGU Geophysical Research letters, May 2014 

Climate 
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Implications 
 

20 

Climate 

We have probably already passed climatic tipping points at the 

1.0oC warming already experienced, let alone the additional 1.0oC 

to which we are committed by virtue of historic emissions. 

 

This was not supposed to happen until end-21C 

 

Without emergency action to avert the worst impacts, this is likely 

 to trigger sooner or later : 

 •  irreversible runaway warming globally  

   - with counter-intuitive regional variations 

•  rapid sea-level rise 

•  permafrost melt leading to increased methane & CO2 emissions  

•  potential slow-down of North Atlantic thermohaline conveyor 

   with major impact on European climate 

•  severe implications globally  

 

 But we are on track for a 4-60C temperature increase     
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Much talk about adaptation to 4oC 
- what does it really mean ? 

21 

“What is the difference between a 2oC world and a 4oC world?” 

“Human Civilisation” 

“A 4oC temperature increase probably means a global carrying capacity below 1 billion people”.  

   Professor Hans Joachim Schellnhuber 

                         Director, Potsdam Institute for Climate Impact Research, June 2011 

 

“In such a 4oC world, the limits for human adaptation are likely to be exceeded in many parts of the 

world, while the limits for adaptation for natural systems would largely be exceeded throughout the 

world”  
UK Royal Society – January 2011  

Climate 

“There is no certainty that adaptation to a 4oC world is possible. 

 The projected 4oC warming simply must not be allowed to occur” 
“Turn Down the Heat”, World Bank, 19th November 2012 

    

“It's extremely unlikely that we wouldn't have mass death at 40C. If you have got a population of nine billion 

by 2050 and you hit 40C, 50C or 60C, you might have half a billion people surviving.” 

    Kevin Anderson, Deputy Director, 

      Tyndall Centre for Climate Change Research, 2009 

“If we do nothing, we face a future that is grim indeed. Our fortunes will melt with the ice, evaporate like water 

under a relentless sun, and wither away like sand in a desert storm.   

And the planet’s poorest & most vulnerable people will be the first to feel the pain” 
Christine Lagarde, Managing Director, IMF, 31st July 2014    
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What have we done in last 30 years to reduce emissions? – 

nothing -  
Global Fossil Fuel & Cement Emissions continue to follow a “worst-case” path 

   

   

22 

Climate 

Source: Global Carbon Project, September 2014  
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Global Warming did not stop in 1998 

 

23 Source: Skeptical Science 2013 & IPCC  

Climate 

Change in Earth’s total heat content 
 

Mainly into the Oceans 
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 Climate Lag means investment decisions & emissions today 

lock-in impact for decades to come  

Source: IPCC  2001 

24 

 “Frogs in Boiling Water”  

 

At what point do we jump out? 

Leaders or Lemmings?  

Climate 
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Energy 

25 
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 “Official” View of World Energy Demand 

Fossil-fuels will 

continue to dominate 

through to 2050  

26 
Source: Letter to Investors, Royal Dutch Shell, 16th May 2014 

If we follow this path, in 

the next 25 years we will 

consume roughly 70% of 

all fossil fuels consumed 

from 1900 – 2013 

Energy 
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Renewables are making great strides, but  starting 

from a very low base 

27 

Energy 

7% from Hydro 

2% from new renewables 
 - solar, wind, geothermal, new biomass 

 

Add: 

6% from traditional biomass 
- not in graph 

 

= 15% for renewables overall  

Source: BP Statistical Review of World Energy 2014, Euan Mearns 

- and low Power Density 
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The Climate & Energy Dilemma 

28 
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Climate & Energy are Inextricably Linked 
 by the global carbon budget to avoid dangerous climate change.  

The remainder = “Unburnable Carbon”  

29 

So why are we continuing to 

explore for fossil fuels? 

- and what value should we  

place on fossil-fuel companies?  

Climate & Energy 

To have a 50% chance of 

staying below 20C, 62% of 

fossil fuels, and 88% of coal 

must stay in the ground 

Source: “Unburnable Carbon, Climate Council, April 2015, Carbon Tracker 2013-15 
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But what risk are you prepared to accept ?  
2C° carbon budget and probability of success 

Emissions so far 

33% chance of success 

50% 
66% 

90% chance of success 

No 

budget 

left!  

5-95% range: 

1C°–

3.1C° 

Source: D. Spratt, M.Raupach,I.Dunlop based on IPCC AR5, 2014 

Climate & Energy 
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Implications of “Official’ Energy Demand Forecast  
Energy-related CO2 Emissions  

IEA New Policies Scenario  

31 
Source: World Energy Outlook 2013, IEA, November 2013 

If we follow this path, in the next 25 years emissions will equal around 70% of all fossil fuel 

emissions from 1900 – 2013.  

Climate & Energy 

In a world with a zero carbon budget today, this would be global suicide  

 
“ There is need to change course in a dramatic way --- gradual change will not be enough” 

Fatih Birol, Chief Economist, International Energy Agency, 2014 
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“Official” emission reduction solutions are not 

working   

• Carbon Capture & Storage:  
 - may make a significant contribution to addressing climate change, but not in the time, or to the extent, required.  

 

• Other clean coal technologies:  
 - do not achieve the emission reduction required. 

 

• Rush from coal to gas worsens warming: 
 - if leakage is high, as it seems to be 

   

• New high-carbon infrastructure:  
 - locks in emissions for next 50 years and eliminates  potential solutions. 

 

• Major changes to our energy system:   
 - take decades to implement – so we cannot rely on conventional reform processes. 

 

• Geo-engineering is now being talked about seriously 
 - but reflects a refusal to face up to reality   

32 

Climate & Energy 
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We have enough fossil fuels to cook the planet 
several times over. 

 
So an Emergency Response is Essential 

33 

“Today, in 2013, we face an unavoidably radical future.  We either 

continue with rising emissions, and reap the radical repercussions of 

severe climate change, or we acknowledge we have a choice and 

pursue radical emission reductions. No longer is there a non-radical 

option.  Moreover, low-carbon supply technologies cannot deliver the 

necessary rate of emission reductions – they need to be 

complemented with rapid, deep and early reductions in energy 

consumption.” 

 

   Kevin Anderson, Deputy Director 

   Tyndall Centre for Climate Change Research, UK 

   July 2013  

Climate & Energy 
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Social Conflict Escalates 
The Syrian Refugee Crisis is 

fundamentally Climate Change driven 

34 

Risk 

Source: Climate Change in the Fertile Crescent, Kelley et al, PNAS, March 2015 
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It’s the rich who polluted the planet ! 
 

35 

Risk 

The large  

emissions… 

… of  

the few 

The many… 

… emit 

so little 

Source: PIK Potsdam, June 2015 
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Intended Nationally Determined Contributions (INDCs) 

for Paris December 2015  

36 

Policy Indications 

Source: David Spratt August 2015 

No Emission 

Reduction at all by 

2030 ! 

 

We must do far  better 
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Paris is not a time for Mega-Coal Mines 

37 

The Adani 

Carmichael Coal 

Mine in 

Queensland’s 

Galilee Basin would 

cover Paris from 

one end to the 

other.  

Climate & Energy 

Hardly sensible 

when emissions 

have to reduce 

rapidly. 

Source:  Richard Denniss, The Australia Institute, September 2015 



 Ian Dunlop 2015            

 

  Risk, Uncertainty, Divestment & Engagement 

38 
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 Climate Change is the Management of 

Global Risk & Uncertainty 

39 

“ Why did no one foresee the timing, extent and severity of the 2008 Global 

Financial Crisis ?” 

         

 Queen Elizabeth 11, London School of Economics, November 2008 

“A psychology of denial gripped the financial & political world. ---- The failure of 

the collective imagination of many bright people --- to understand the risks to 

the system as a whole” 

        Response from The 

British Academy, July 2009    
Just so with Climate Change. 

Except we are dealing with far greater risk & uncertainty 

 - the future of humanity - 

  

 This is unlike any risk politics, business, finance or society 

has had to deal with previously. 

 

Conclusions 

It requires a fundamentally different approach  
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Re-framing Policy 

• Dangerous climate change is already happening at the 1.00C warming already experienced, with some tipping points 

being activated. A further 1.00C is probably already locked in due to historic emissions. 

 

• The “official” 2oC temperature limit is too high. It is now the boundary between dangerous and extremely dangerous 

climate change. The objective should be a 1.50C limit, achieved via rapid emission reductions and drawdown of legacy 

carbon in the atmosphere.  

 

• For a realistic (90%) chance of staying below even 20C, there is no carbon budget left today. 

 

• Obviously we will not stop using fossil-fuel immediately, but investment decisions being made today are locking in 

potentially catastrophic outcomes. The lack of a carbon budget demands far greater urgency to halt new fossil-fuel 

investment and wean ourselves off established fossil-fuel use. 

 

• The continual expansion of fossil-fuel use will create, not alleviate, poverty.  The poorest people are being  affected 

first. 

 

• New risk management is required.  Waiting for catastrophe to happen before acting, which is what we are doing, means 

it is too late to act. It is precisely this scenario that sensible risk management is designed to avoid.  Great uncertainty, 

for example with tipping points, requires even greater precautions. 

 

• The transition to a low-carbon future will be difficult, but it is the greatest investment opportunity in human history.  We 

have solutions, given institutional & community support to implement them.     

 

40 

Conclusions 
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The Current Leverage Point 
Corporate Governance 

• Focus on fiduciary responsibilities of directors 

– to assess and manage the risks & opportunities their companies are 
exposed to  

• Divestment or Engagement by Investors 

– management by withdrawing the cheque book 

• Resolutions at Annual General Meetings 

– Seeking company proposals for meeting climate change targets 

 

• Legal Action against Recalcitrant Companies 

41 

Solutions 
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Divestment or Engagement ? 
 

• A healthy economy is impossible unless global warming is addressed on an emergency 

basis. 

 

• The societal benefits, investment & commercial opportunities in creating the low-carbon 

future are unprecedented. 

  

• Community, institutional & corporate leadership, in its own self-interest, is essential, as 

politics will never lead on an issue this complex. 

 

• Divestment only started because our leaders were not leading. 

 

• Divestment is extremely important in sending a message that serious action is required, but 

it is not a solution. Fossil fuels have to stay in the ground! 

 

• Active engagement is essential, structured around an honest acceptance of the challenge.  

42 

Solutions 

“Sometimes we have to do what is required” 

    Winston S. Churchill 
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Finally, remember: 

43 

Thank You  

- unless we address the real climate challenge ! 

http://www.iandunlop.net 

http://itdunlop.com 

itdunlop@ozemail.com.au 

http://www.iandunlop.net
http://itdunlop.com

