
The Climate Challenge 



Earth’s Climate: the basics 
• CO2 and other greenhouse gases make this planet 

inhabitable (-15°C otherwise) 

• Increased fossil fuel use and deforestation have 
increased greenhouse gas concentrations  

– CO2: from 270 ppmv to 395 ppmv and growing more rapidly 
as emissions increase 

• 12 warmest years on record for 100+ years all in the 
last 15 years – 2012 included 

• January 2013 was 335th month with temperature 
above 20th century average 

– There are, of course, local exceptions. 



Global average land temperature: +0.91°C since 1960 

http://berkeleyearth.org/  
Berkeley Earth Surface Temperature 

http://berkeleyearth.org/


CO2 emissions: still increasing globally 

Source: IEA, 2012, CO2 emissions from  fossil fuel combustion, 2012 Edition. 



A Shared Responsibility to Control Emissions 

Notes: GtC = billion tons of CO2. 
Source: IEA, 2012, World Energy Outlook, 2012 Edition.   



Climate = Energy  
+ forestry and agriculture 

Business-as-usual energy future Climate –friendly (Δ T < 2°C ) energy future 

Source: Van Vuuren et al. (2011), Climatic Change, 109:95-116. 



Climate change negotiations 

Key milestones 
• Rio 1992: UN Framework Convention on Climate 

Change 
– Annex I countries / non-Annex I 

– Common but differentiated responsibilities and 
respective capacities 

– [EU failed attempt at a carbon tax] 

• Berlin 1995: start of Kyoto Protocol negotiations 
– Common policies and measures or 

– Quantified emission limitation and reduction 
objectives (QUELROS) 



Climate change negotiations 
Key milestones (2) 

• Kyoto Protocol (1997) 
– Agreement on country-by-country QELROs for 2008-2012 

• Annex I countries: -5% from 1990 levels of CO2-eq emissions 
• Developing countries: off the hook 

– Flexibility mechanisms, i.e. emissions trading,  
a.k.a. cap-and-trade 
• Economists’ preferred option ( least-cost strategy) 
• Inspired by US SO2 Allowances Program 

• Entry into force of Kyoto Protocol: 2005 
– G.W. Bush Administration will not ratify (2001) 
– US Senate resolution as early as 1997 against any treaty not 

covering China and India... 
• Whose per capita CO2 emissions are then fractions of the US’ 



Climate change negotiations 
Key milestones (3) 

• Copenhagen Accord (2009) 
– Aspirational goal: 2°C, country pledges (incl. China) 
– International climate funding: $100 Bn by 2020 
– A success (global climate ‘hype’), a failure 
– Main outcomes later agreed in Cancun (2010) 

• Durban (2011) 
– All countries agree to negotiation of [something] by 2015, 

setting emission objectives by 2020 

• Doha (2012) 
– Salvages Kyoto Protocol ... which covers ~15% of global 

emissions 



Climate Change Negotiations 
Key Milestones (4) 

• Peru 1-12 Dec 2014 
 -Will review the Synthesis Report of 5AR 

 -Includes 3 working groups 

 -This will be the main feed to COP 21 

• COP 21 in Paris 30 Nov to 11 Dec 

 -Will seek a binding, fair, global climate 

  agreement to succeed Kyoto 

 -Agreement comes in force in 2020 

 -Target remains climate change <2 degrees  centigrade 

• Why not set a goal that is impossible to attain? 

 



SHALE GAS 

AN INTRODUCTION 



FIVE SOURCES OF NATURAL GAS 

Shale at >6000 feet 



PRODUCTION COSTS 1/6 of 2005 

HALF THE COST OF CONVENTIONAL GAS 
EIA 



FIRST FRACKING IN US IN 1947 

1000 gallons of fracking fluid - napalm 



IMPORTANCE OF PROTECTIVE CASING 

Protects Aquifers 



WHO GETS THE BENEFITS? 

The Drilling Phase 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=3U_QdbDU3XthlM&tbnid=xgdCp7Hj-8HPgM:&ved=0CAUQjRw&url=http://welearntoday.com/the-shale-gas-revolution-i/&ei=uD_ZUonYCqmN0AW4yoHYCg&bvm=bv.59568121,d.d2k&psig=AFQjCNG3J1Ub6XdX1MUe2jk1UdHfMQ_mwg&ust=1390055647898887


REDUCING THE FOOTPRINT 

Still Plenty of Inconvenience 



SHAKING UP GLOBAL GAS MARKETS 

260 BCM/year 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=5UB7VIzmbOh_GM&tbnid=AQa6_TPTShbDPM:&ved=0CAUQjRw&url=http://www.kleanindustries.com/s/environmental_market_industry_news.asp?ReportID%3D552898&ei=mPzYUpiBF5D20gWz7IGwBw&bvm=bv.59568121,d.d2k&psig=AFQjCNE3gSJNLgu9mTgv8__BzBdyFBoTVw&ust=1390038430281637


DOMINATING US GAS SUPPLY 

Possible Elsewhere? 
OECD/IEA 
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206 TCM of Gas and 345 Billion Bbl of Oil 



SHALE OIL FOLLOWING SUIT 

Oil in shale – not “Kerogen” 
OECD/IEA 



US Surge in Oil and Gas 



Dramatically Reduces Imports 



The Public Has the Right to Know 
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These Claims Need Validation 



Fukushima 
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Institut Français des Relations Internationales 



THE WAVE 
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FUKUSHIMA DAI-ICHI 



Not Just a Domestic Issue 
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Irradiated Water Storage 

How to Decontaminate? 
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   Fuel Removal from # 4 

Started in November 2013 
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1550 WELLS TO BLOCK 400 TONS OF WATER PER DAY 

          An Ice Wall to Block Water into Damaged Reactors 
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AVERAGE AGE OF REACTORS – 28 YRS 



SOME DOWN – SOME OUT 
 
JAPAN 
GERMANY 
SWITZERLAND 
ITALY 
SPAIN 
FRANCE? 
US? 
 
OTHERS GROWING 
 
INDIA 
CHINA 
RUSSIA 
KOREA 
MIDDLE EAST 
 
NUCLEAR CAPACITY WILL GROW OUTSIDE THE OECD 

 

NUCLEAR MOVES EAST 
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    All Forms of Power Generation to Fuel Development 
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© OECD/IEA 2014 

Trends in RE Electricity Generation 2005-2013 and Forecast to 2020 

MTRMR Electricity 

 Continuing growth, over 25% of global electricity generation by 2020 

 OECD RE electricity growing by 31% between 2013 and 2020;  

 In non-OECD RE electricity growing by 57% (80% in China) 



© OECD/IEA 2014 

Trends in RE Electricity Capacity and Investment in  
2005-2013 and Forecast to 2020 

 

MTRMR- Electricity Investment 

 Overall annual capacity increase continues to rise but tends to level off 

  Investment required stabilises at around 250 billion USD as costs of PV  
and on shore wind decline 


