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13 Response to Climate Change 

Response to Climate Change 

•  IPCC: What’s Going On? (Science) 
 Physical Effects 
 Biological Effects 

•  COP/MOP What Should We Do About It? (Policy) 
•  Role of the USA 
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“So, since we’ve started trying to lower our CO2 emissions, 
How has it been going? 

Kyoto Protocol 
Written, 1997 

Kyoto Protocol 
Enacted, 2005 

2010 

CaCO3 + heat => CaO + CO2 

  “quicklime”       CO2 

Who Says there is Antroprogenic Climate Change? 
….And let’s hear from the other side as well. 

http://www.youtube.com/watch?v=0_VmMIbWKoo&NR=1  

http://www.youtube.com/watch?v=71kckb8hhOQ  

May 2006, Competitive Enterprise Institute 
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Global distribution 
of temperature 
change for June/
July/Aug since 
1880 
http://www.ncdc.noaa.gov/gcag/
gcag.html 

• There are some 
exceptions to the 
general trends (land 
use?), and local ups 
and downs in 
individual years  

• Global warming 
more likely than not 
contributed to the 
2003 European heat 
wave.   Future? 

Earth has warmed 
But not uniformly 
Some places have cooled 
Other changes may be  

 more important 

http://weblogs.marylandweather.com/by_the_numbers/ 

20 year “average” 

Ice-Free Arctic? 
International Response? 

Retreat of Arctic Ice 
Cap 

Greenland 

Nearly a 50% decrease in summer sea ice since 1980
Have we reached a tipping point?

NO Sea level rise 

Melting has recently accelerated 

Ice represents ~23 ft of sea rise 

Positive Feedback 
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National Snow and Ice Data Center 2004 http://staffwww.fullcoll.edu/tmorris/an_inconvenient_truth/an_inconvenient_truth.htm  

20 feet of Sea Rise 

What cost? 

Where do People go? 

Low lying 
Impoverished 
150 million people 

National Snow and Ice Center,   http://nsidc.org/index.html 

Hurricane intensity 
•  Hurricanes require warm 

sea surface water (>26°) 
•  Hurricanes require higher 

water vapor content in the 
atmosphere 

Sources: K. Emanuel, MIT; 
and G. Holland, J. Curry, and 
H. Chang, GATech  
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Rising 
atmospheric 
temperature 

Rising sea 
level  

Reductions in 
NH snow cover 

And oceans.. 

And upper 
atmosphere…. 

Warming is 
Unequivocal 

A World of Drought 

Many dry areas are getting drier as soils 
dry out.    

Observed sea surface temperature (SST) 
and links to the  pattern of rain in Africa? 

SSTs and Sahelian rainfall have varied in 
the past.  

Some studies suggest links now to the 
widespread ocean SST trends and global 
warming. 

Sahelian rainfall decline 
is reproduced in many 

models 

IPCC: International Panel on Climate Change 

Conducts no Research 
Issues reports based on Peer Reviewed Literature 
Intergovernmental and Policy Neutral 

1)   Human-Induced Climate Change 
2)   Impacts of Human-Induced Climate Change 
3)   Mitigation and Adaptation 

1988: Established under United Nations (UN) 
1990: First Report 
1992: Supplement 
1995: Second Assessment Report (SAR) 
2001: Third Assessment Report (TAR) 
2007: Forth Assessment Report (AR4) 
2007: Nobel Peace Prize (with Al Gore) 

1997 (Dec. 11) 
Kyoto Protocol 

2005 (Feb. 16) Kyoto 
Protocol enacted 

2007 (Dec) Bali 
Post Kyoto Debated 

The IPCC Sequence of Key Findings…… 

IPCC (1990)   Broad overview of climate change science, 
discussion of uncertainties and evidence for warming. 

IPCC (1995)   “The balance of evidence suggests a 
discernible human influence on global climate.” 

IPCC (2001)  “Most of the warming of the past 50 years is 
likely (>66%) to be attributable to human activities.” 

IPCC (2007)  “Warming is unequivocal, and most of the 
warming of the past 50 years is very likely (90%) due to 
increases in greenhouse gases.” 

1990: IPCC First Report 
 Natural Green House Effect enhanced by Human Activity 
 CO2 identified as most responsible (with methane, CFCs, NO2) 
 Called for 60% reduction in GHG (Greenhouse Gasses) 

1992: Supplement - Supported First Report 
1995: Second Assessment Report (SAR) 

 Supported First Report 
 Economic impacts and affects on Human Health 

2001: Third Assessment Report (TAR) 
 Temp. increase; “Hockey Stick Graph” 
 decrease in snow and ice in past century 
 Increased confidence in computer models (GCM)  
 Predictions based on Special Report on Emission Scenarios 

2007: Forth Assessment Report (AR4) 
 Climate Warming “unequivocal” 
 Anthropogenic: less than 5% chance it’s natural causes 
 More GHG than in past 650,000 yrs.    
 Predicts increase 1.1ºC - 6.4ºC, 18cm - 59cm sea rise by 2100 Extremely Conservative 

And More…. 

• Forcing:  Greenhouse gases are at unprecedented levels, 
and are forcing the climate to change. 

• Beyond global warming:  Discernible human influences 
on other aspects of climate including heat waves, wind 
patterns, drought, and more…this is the first ‘earth 
system’ IPCC report. 

• Commitment:  Already committed to more warming (next 
few decades), with choices about emissions affecting the 
longer term more and more.  

• Expected future earth system changes:  likely to virtually 
certain: more extremes, wet in some places, dry in others, 
etc...  

• Long term: Sea level rise is inexorable and will continue, 
and the face of the planet will change.  By how much?  
How fast?   
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Signs of Global Warming 

•  Rising sea level.
•  Shrinking glaciers.
•  Melting permafrost.
•  Northern latitude growing season has increased by 1 week.
•  Scandinavian forest are migrating north.
•  Tropical species are migrating north.
•  Siberia and Canada are “greener” as seen from space.
•  Reduced snow cover.
•  Increasing strength of hurricanes.
•  Tree rings.
•  Marine sediments.
•  shrinking of arctic ice
•  coral bleaching.

Increasing temperatures are only one sign of global 
warming. 
In addition:

•  Extinctions 

Physical Consequences predicted by Climate Models 

1) Rising Sea Level 

2) Increased Deserts 

3) Loss of Snow Pack (flood protection, summer water supply) 

Nicholas Stern, Economic Report 

1) 1 % of world GDP necessary to stop worst Climate Change 

4) Increased Storm Intensity 

2) Failure to slow climate change will cost world 5%-20% GDP 

Models disagree only on how soon, and how severe. 

Transition to carbonless society results in economic GAIN? 

1992, June, 1992 Rio de Janiero 
Earth Summit (UN) – we should do something, no 

enforcement 
 
1997, Dec 11: Kyoto Protocol 
Third Conference of the Parties (COP 3) 

 CO2 identified as most responsible (+ methane, CFCs, NO2) 
 Called for 60% reduction in GHG (Greenhouse Gasses) 

US under Clinton doesn’t ratify it, Bush admin. rejects it 
Annex I and Annex II countries versus Developing Countries 
Flexibility: Carbon Cap and Trade: Sets up Carbon Market 

 Clean Development Mechanism (CDM) 

2009, Dec 7-18: “Hopenhagen” Copenhagen 
Third Conference of the Parties (COP 15 / MOP 5) 
2011: Durban South Africa,  
2012: Qatar 

Bonn Germany 

“My own country, the 
United States, is 
principally 
responsible for 
obstructing progress 
here in Bali.” 

“I would ask the United 
States, we ask for your 
leadership,” he said. “But if 
for some reason you’re not 
willing to lead, leave it to 
the rest of us. Please get out 
of the way.” Kevin Conrad, 
Papua New Guinea, USA  

Bali, 2007 

Signed, Ratification Pending 
Signed, Ratified 

Signed, Rejected 
No Position 

Kyoto Protocol, 2008 
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Green: Committed to Reduction 
Yellow: Committed to 0% change 
Red: Not Committed 

AB 32: Assembly Bill (GHG reduction) 32:  California reduces GHG 
emissions to 1990 level by 2020,  25% reduction from BAU. 
Arnold originally fought against AB 32, but made himself a champion of it:             
“The Debate is Over… We have the muscle…”;  “Bush is late to the post-
party party”, Schwarzenegger made “foreign policy” with Northeast US 
and Tony Blaire. 
“if any of this still matters in 2020, then we failed” – Dan Kammen, 
Berkeley 
(C)ARB: (California) Air Resources Board - empowered by AB 32 to 
legislate how to achieve GHG emission reductions. 
Title 24: California Regulation that new buildings and rennovations 
must be energy efficient 
RPS: Renewable Portfolio Standard - State determined portion of 
electricity sold to consumers - PUC collaborates with IOUs. 

Command and Control versus Market Based Mechanisms 

Command and Control:  
Title 24, Energy Star Efficiency, Restrictions on incandescent 
Carbon Cap and Trade vs Tax: Both are market based – 
imposing increased costs on unwanted behavior. 

Carbon Cap and Trade: Establishes carbon market on 
tradable emissions 

CDM: Clean Development Mechanism - under Kyoto Protocol,  
Developed Countries help develop technologies in 
developing countries that are low carbon / carbon free.  The 
developed country retains the tradable carbon credits. 

Environmental Tax Shifting: Income tax => Resource, Pollution Tax  

Incentive: We tax for two reasons: State Revenue, and public 
incentive or disincentive (“sin taxes”) 
Capitalism: We should make money, we shouldn’t waste 

Present Taxes: tax income and savings, subsidize extraction, 
consumption (energy, water, etc.) 
Proposal: Every commodity sold in US will receive “environment” 
index number (EIN) indicating life cycle environmental impact: 
Extraction damage, pollution (including CO2), Opportunity Cost 

10% reduction in income taxes each year:  
Impose production tax based on EIN (Environmental Impact)  

Effect: Less Energy Use, shift to cleaner energy, better efficiency, 
better use of natural resources, recycling, change in lifestyle 

$150/Ton ~ $1.65/gal, double cost of NG and NGCC electricity (triple 
for coal) 

Economist: In order for a market to work, the buyer must be 
charged the full cost (to society) – internalizing the external costs. 

SHIFTING TAXES  From Chapter 12. Building a New Economy 
Lester R. Brown, Plan B 2.0: Rescuing a Planet Under Stress 
and a Civilization in Trouble (NY: W.W. Norton & Co., 2006). 
The need for tax shifting - lowering income taxes 
while raising levies on environmentally destructive 
activities - in order to get the market to tell the 
truth has been widely endorsed by economists. For 
example, a tax on coal that incorporated the 
increased health care costs associated with 
breathing polluted air, the costs of damage from 
acid rain, and the costs of climate disruption would 
encourage investment in renewable sources of 
energy such as wind or geothermal. With this 
concept in hand, it is a short step to tax shifting. A 
number of countries in Western Europe are already 
shifting taxes in a process known there as 
environmental tax reform, to achieve the 
environmental goals outlined in preceding chapters. 


