
Climate Change  
Impact on Foreign Policy 



The Case For 
Taking Policy 

Actions 



To Avoid Dangerous Impacts from 
Climate Change, Nations Agreed in 

Copenhagen, 2009, at the 15th 
Conference of the Parties to the United 

Nations Framework Convention on 
Climate Change (UNFCCC) 

To limit global warming to 
2 degrees Celsius above 

pre-industrial 
temperatures 



Scientists Assert  
That to Meet the Copenhagen 

Target  
CO2 

Must Not Exceed  
450 parts per million (ppm) 
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²Ƙŀǘ ŘƻŜǎ άǇŀǊǘǎ ǇŜǊ Ƴƛƭƭƛƻƴέ όǇǇƳύ 
CO2 mean? 

In Words: The concentration of CO2 in the atmosphere equals 387 
parts of CO2 per 1 million parts of atmosphere, or just say 387 

parts per million. 

Scientists make actual measurements using non-dispersive infrared gas 
analyzers (NDIR) which compares the infrared absorption pattern of an air 

sample to a known reference sample of CO2
**  

** See Atmospheric Carbon Dioxide Record from Mauna Loa: Methods, at the Carbon Dioxide Information Analysis Center 

http://cdiac.ornl.gov/trends/co2/sio-mlo.html


Full Mauna Loa CO2 PPM record 

 ά¢ƘŜ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ŘŀǘŀΣ ƳŜŀǎǳǊŜŘ ŀǎ ǘƘŜ ƳƻƭŜ ŦǊŀŎǘƛƻƴ[1] in dry air, on Mauna Loa constitute the longest record of direct 
measurements of CO2 in the atmosphere. They were started by C. David Keeling of the Scripps Institution of Oceanography in March of 
1958 at a facility of the National Oceanic and Atmospheric Administration (Keeling, 1976). NOAA started its own CO2 measurements in 
May of 1974, and they have run in parallel with those made by Scripps since then (Thoning, 1989). The black curve represents the 
seasonally corrected data.έ  Trends in Carbon Dioxide, Earth System Research Laboratory, NOAA, Mauna Loa, Hawaii  

http://www.esrl.noaa.gov/gmd/ccgg/trends


December 2012: 391.80 ppm 
December 2011: 389.68 ppm 
Å Year over Year INCREASE:  2.12 ppm, or 

0.54% 
Å At Current year over year growth rate CO2 

will Exceed 450 ppm in 27 years 
Å At growth rates projected through 2035 by 

the U.S. Energy Information Administration, 
CO2 ppm will exceed 450 ppm in as little as 
22 years. 

 

Recent Mauna Loa CO2 



ÅCO2 ppm in 2012:    391.8 ppm 
Å2010:   омΦо ōƛƭƭƛƻƴ ƳŜǘǊƛŎ ǘƻƴǎΣ ҒнΦм ǇǇƳκȅŜŀǊ 
ÅProjected 2035:  поΦн ōƛƭƭƛƻƴ ƳŜǘǊƛŎ ǘƻƴǎΣ ҒнΦф ǇǇƳκȅŜŀǊ 
Å2010 thru 2035:   фрфΦм ōƛƭƭƛƻƴ ƳŜǘǊƛŎ ǘƻƴǎΣ ҒсоΦф ǇǇƳ 
ÅCO2 ppm in 2035*:  453.94 ppm 
 
*Assumes the carbon sinks absorb 50%, and each 7.5 billion metric tons CO2 ppm 
increase equals one ppm increase. 

The Forecast 
 CO2 PPM could exceed 450 ppm in as little as 

22 years  

SOURCE: International Energy Outlook 2011  U.S. Energy Information Administration (EIA) Summary 
Reference Case Tables (2006-2035) Table A10. World Carbon Dioxide Emissions by Region 

Every reduction of 28.5 billion tons of CO2 emissions over the 25 year EIA projection 
horizon delays surpassing 450 ppm by one year. 

Current and projected Global CO2 Emissions thru 2035 

http://www.eia.gov/forecasts/ieo/ieo_tables.cfm
http://www.eia.gov/forecasts/ieo/ieo_tables.cfm


ά¢ƘŜ IPCC has called for a reduction in emissions to limit the increase in global 
temperatures by 2 degrees Celsius (3.6 degrees Fahrenheit). Although leaders at 
Copenhagen and Cancun used the same number to determine their mitigation 
pledges, the current growth in emissions, absent significant action on climate 
change, will cause an average rise in global temperatures of 5 degrees Celsius (9 
degrees Fahrenheit), according to the most recent analysis produced by the Climate 
Interactive ScoreboardΦέ 
 
--- άThe Global Climate Change Regime Issue BriefέΣ tǳōƭƛǎƘŜǊ /ƻǳƴŎƛƭ ƻƴ CƻǊŜƛƎƴ 
Relations,  Release Date Last Updated: July 5, 2012, Link: The Global Climate Change 
Regime - Council on Foreign Relations. 

The Climate Interactive Scoreboard reports the outcomes of climate modeling software developed by scientists at MIT, and Ventana 
{ȅǎǘŜƳǎΦ ¢ƘŜ ƳƻŘŜƭ ƛǎ ǳǎŜŘ ōȅ ǇƻƭƛŎȅ ǇƭŀƴƴŜǊǎΣ bDhΩǎ ŀƴŘ ŎƻǊǇƻǊŀǘƛƻƴǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘΦ  aƻŘŜƭ 5Ŝǘŀƛƭǎ ƘŜǊŜΥ C-ROADS, Climate 
Scoreboard here: Scoreboard 

Global Temperatures will exceed 
the Copenhagen Target 

http://www.cfr.org/climate-change/global-climate-change-regime/p21831
http://www.cfr.org/climate-change/global-climate-change-regime/p21831
http://www.cfr.org/climate-change/global-climate-change-regime/p21831
http://www.cfr.org/climate-change/global-climate-change-regime/p21831
http://www.cfr.org/climate-change/global-climate-change-regime/p21831
http://climateinteractive.org/simulations/C-ROADS
http://climateinteractive.org/simulations/C-ROADS
http://climateinteractive.org/simulations/C-ROADS
http://climateinteractive.org/scoreboard


1. The world will not meet the  goal of limiting global 
warming to 2 degrees centigrade. 

2. A 5 degree centigrade rise in temperatures is more 
likely. 

3. Such an outcome could produce catastrophic 
effects to human systems. 

4. Severe Instabilities in the International World Order 
could result 

Conclusion: 



Known Unknowns in the forecast 

ÅCO2 Absorption rate of the Carbon Cycle 
ÅEfficiencies in energy production 
ÅRate of development of Carbon Free Technology 
ÅRelative cost of Carbon Free and Carbon Based 

Energy Sources 
ÅGeo-engineering developments 
ÅCarbon Fuel Reserves 



Threats to the CO2 Absorption Rate 

ÅMelting Permafrost could release up to 1.6 trillion tons 
of CO2 equivalents in addition to the 1 trillion tons 
released by Fossil Fuels 
ÅPlant uptake of CO2 could degrade as climate change 

induced stresses increase. 
ÅOcean Acidification slows coral absorption of CO2 due 

to reduced concentration of carbonate ions. 
ÅOcean warming could also decrease the abundance of 

phytoplankton, which grow better in cool, nutrient-rich 
waters limiting the ƻŎŜŀƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǘŀƪŜ ŎŀǊōƻƴ ŦǊƻƳ 
the atmosphere. 
Å Source: NASA Earth Observatory Effects of changing the Carbon Cycle  
Å http://earthobservatory.nasa.gov/Features/CarbonCycle/page5.php 

http://earthobservatory.nasa.gov/Features/CarbonCycle/page5.php
http://earthobservatory.nasa.gov/Features/CarbonCycle/page5.php
http://earthobservatory.nasa.gov/Features/CarbonCycle/page5.php


ά/ƭƛƳŀǘŜ /ƘŀƴƎŜ ƛǎ ! 
tƻǘŜƴǘƛŀƭ .ƭŀŎƪ {ǿŀƴέ 

ς National 
Intelligence Council 
ƛƴ άDƭƻōŀƭ ¢ǊŜƴŘǎ 
нлолέ ƛǎǎǳŜŘ 

December, 2012 

ά/ƭƛƳŀǘŜ /ƘŀƴƎŜ ƛǎ ŀ 
real, urgent and severe 
ŘŀƴƎŜǊέ ς President 

Obama, 2010 National 
Security Strategy 

 
 

Our Ongoing Confused National 
Response To Climate Change 

OR 



Global 
Insecurity 

Climate 
Change 

Growing 
World 

Population 

Rapid 
Urbanization 

Climate 
Change 

Growing 
World 

Population 

Rapid 
Urbanization 

Global 
Insecurity 

National Security Mindset* Sustainable Development 
Mindset** 

Confused Thinking Hobbles Policy Making 

*Viewpoint expressed in άDƭƻōŀƭ ¢ǊŜƴŘǎ нлолΥ 
!ƭǘŜǊƴŀǘƛǾŜ ²ƻǊƭŘǎέΣ ŀ ǇǳōƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ 
National Intelligence Council, Issued December, 
2012. 

ϝϝ ±ƛŜǿǇƻƛƴǘ ŜȄǇǊŜǎǎŜŘ ƛƴ ά¦{!L5 Climate 
Change and Development Strategy, 2012-нлмсέΣ 
January 2012 United States Agency for 
International Development  

OR 



ÅWithout sustainable development global 
insecurity will grow perhaps destroying the 
international order 
ÅSustainable development is not possible without 

stopping climate change 
ÅClimate change will not stop unless fossil fuels 

are eliminated 
ÅDeveloping Carbon free energy is the only way to 

eliminate fossil fuel use 
 

Sustainable Development is the Key to 
Coordinated Policy Making 



²ƘŀǘΩǎ .ŜƘƛƴŘ ¢ƘŜ 
Forecast? 
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Projected Emissions Growth By 
Developing and Developed Countries 

Source: EIA - Annual Energy Outlook 2010 and U.S. Energy Information Administration / International Energy Outlook 2010 Table 
A10.World carbon dioxide emissions by region, Reference case, 2005-2035 

http://www.eia.doe.gov/oiaf/aeo/emission.html
http://www.eia.doe.gov/oiaf/aeo/emission.html
http://www.eia.doe.gov/oiaf/aeo/emission.html
http://www.eia.doe.gov/oiaf/aeo/emission.html
http://www.eia.doe.gov/oiaf/ieo/pdf/ieorefcase.pdf
http://www.eia.doe.gov/oiaf/ieo/pdf/ieorefcase.pdf
http://www.eia.doe.gov/oiaf/ieo/pdf/ieorefcase.pdf
http://www.eia.doe.gov/oiaf/ieo/pdf/ieorefcase.pdf


2010 2035

Units % CAGR*

Carbon Based 439.3         609.0      169.7     38.6% 1.32%

Carbon Free 82.8           160.7      77.9       94.1% 2.69%

Total 522.1         769.7      247.6     47.4% 1.56%

As a Proportion of Total Demand

Carbon Based 84.1% 79.1%

Carbon Free 15.9% 20.9%  

Total 100.0% 100.0%

EIA Projections of Global Demand For Energy

Energy Source
Growth

(Quadrillion BTU)

Carbon Based Energy Sources will 
Continue to Grow 

Source: EIA Energy Model Analysis 2012 
* Compound Annual Growth Rate 

1 
Quad BTU 

190 million 
Barrels of Oil 

293,071 
Gigawatts 

26 million tons of 
Coal 

//KEN-PC/Ken/Documents/Trading/Economic Data/Global Warming Data/Climate Change Facts Table2.xlsx
//KEN-PC/Ken/Documents/Trading/Economic Data/Global Warming Data/Climate Change Facts Table2.xlsx
//KEN-PC/Ken/Documents/Trading/Economic Data/Global Warming Data/Climate Change Facts Table2.xlsx


  

Conclusion 
In addition to what is already planned: 

Å Just to stop the growth of CO2 Emissions by 
2035, the Global Economy must replace 170 
ǉǳŀŘǊƛƭƭƛƻƴ .¢¦Ωǎ ƻŦ /ŀǊōƻƴ .ŀǎŜŘ ŜƴŜǊƎȅ 
generating capacity with Carbon  Free Energy 
Generating Capacity. 

Å To eliminate CO2 emissions altogether 
ǊŜǇƭŀŎŜ слф ǉǳŀŘǊƛƭƭƛƻƴ .¢¦Ωǎ ƻŦ /ŀǊōƻƴ 
Based energy generating capacity with 
Carbon  Free Energy Generating Capacity. 



2010 2035

Units % CAGR

Carbon Based 3,227         4,255      1,028     31.9% 1.11%

Carbon Free 1,680         3,016      1,336     79.5% 2.37%

Total 4,907         7,271      2,364     48.2% 1.59%

As a Proportion of Total Demand

Carbon Based 65.8% 58.5%

Carbon Free 34.2% 41.5%  

Total 100.0% 100.0%

EIA Projections of Global Demand For Electricity

Energy Source
Growth

(gigaw atts)

Source: EIA Energy Model Analysis 2012 

Global Electricity Demand 

2010 2035

Carbon Based 3,227 4,255

Carbon Free 1,680 3,016
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1 
Gigawatt 

1,000,000 
Kilowatts 

1,000 
Megawatts 

1,000,000,000 
Watts 

//KEN-PC/Ken/Documents/Trading/Economic Data/Global Warming Data/Climate Change Facts Table2.xlsx
//KEN-PC/Ken/Documents/Trading/Economic Data/Global Warming Data/Climate Change Facts Table2.xlsx


US Electricity 
Generating 
Capacity 

1,000 
Gigawatts 

Coal 
336 

Gigawatts 

Natural Gas 
449 

Gigawatts 

Nuclear, 
Other 
215 

 Gigawatts 

785 Gigawatts 
of CO2 

emitting 
Generators 

785 
Gigawatts of 
CO2 emitting 
Generators 

940,000  
Wind 

Towers* 

785 
Nuclear 
Power 
Plants 

6,500 Square 
Miles of 

Solar PV** 

Replacing Carbon Based 2010 US Electricity 

Demand with Carbon Free 

Rough Equivalents of Scale 

*Two megawatt towers at 40% operating efficiency 
**Cells at 15% conversion efficiency times 40% operating efficiency times 55% packing 
efficiency 



Source Use Wedges Units

Wind Towers Electricity 1               1,000,000 2 mega watt Wind Towers

Wind Towers Electricity Autos 1               1,000,000 2 mega watt Wind Towers

Concentrated Solar Towers Electricity 3               10,000 500 Megawatt Solar Towers

Efficiency in Buildings Fossil Fuel Heating 3               Millions of heating units

Solar Photovotaic Electricity 1               2,000 gigawatts of utility scale solar farms

Nuclear Power Electricity 1               
350 Nuclear Power Plants of 1 Gigawatt Each

Forests Carbon Absorption 2               
End all cutting of tropical rain forest, plant 

3.5 million square miles of trees

Total Potential Reduction 12            

Example of a CMI Plan for the Reduction of CO2 Emissions

ά¢ƻ ƎŜǘ ƻƴ ǘǊŀŎƪ ǘƻ ŀǾƻƛŘƛƴƎ ŘǊŀƳŀǘƛŎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ǘƘŜ ǿƻǊƭŘ Ƴǳǎǘ 
avoid emitting about 200 billion tons of carbon, or eight 25 billion ton 
wedges, over the next 50 years. This is the heart of the Carbon Mitigation 
Initiative's (CMI) Stabilization Wedges concept, a simple framework for 
understanding both the carbon emissions cuts needed to avoid dramatic 
ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ǘƘŜ ǘƻƻƭǎ ŀƭǊŜŀŘȅ ŀǾŀƛƭŀōƭŜ ǘƻ Řƻ ǎƻΦέ 
See: Carbon Mitigation Initiative: Stabilization Wedges 

Princeton Carbon Mitigation Initiative  

Source: Climate Progress 

http://cmi.princeton.edu/wedges
http://cmi.princeton.edu/wedges


COUNTRY (sorted 

by consumption)
Rank

Barrels per day 

Consumed

 % of 

total 

Barrels per 

day Produced

Export 

(Import 

Barrels Per 

Day

Reserve

s 

(Billions 

of 

Barrels)

Years of 

Reserves at 

Current Rates 

of Consumption

United States 1 18,949,430              22.0% 10,127,893     (8,821,537)  21           3.0                        

China 2 8,924,000                10.8% 4,288,685        (4,635,315)  16           4.9                        

Japan 3 4,464,060                5.1% 134,957           (4,329,103)  0             0.0                        

India 4 3,426,000                3.6% 936,754           (2,489,246)  6             4.5                        

Russia 5 2,725,000                3.5% 10,228,516     7,503,516   60           60.3                      

Saudi Arabia 6 2,986,000                3.0% 11,153,020     8,167,020   267        244.7                    

Brazil 7 2,793,000                2.9% 2,686,776        (106,224)     13           12.4                      

Germany 8 2,400,137                2.9% 141,000           (2,259,137)  0             0.3                        

Korea, South 9 2,230,167                2.6% 59,789              (2,170,378)  -         -                        

Canada 10 2,292,726                2.6% 3,599,967        1,307,241   178        212.8                    

Mexico 11 2,132,721                2.5% 2,959,472        826,751       11           13.5                      

France 12 1,791,504                2.1% 94,578              (1,696,926)  0             0.2                        

Iran 13 2,028,000                2.1% 4,234,121        2,206,121   136        183.9                    

United Kingdom 14 1,607,882                1.9% 73,655              (1,534,228)  3             5.8                        

Italy 15 1,453,614                1.7% 161,300           (1,292,314)  0             0.8                        

Spain 16 1,383,669                1.7% 37,382              (1,346,286)  0             0.3                        

Indonesia 17 1,119,000                1.6% 994,688           (124,312)     4             9.8                        

Singapore 18 896,000                    1.2% 10,908              (885,092)     -         -                        

Netherlands 19 1,009,816                1.2% 44,630              (965,186)     0             0.3                        

Taiwan 20 929,000                    1.1% 26,677              (902,323)     0             0.0                        

All Other 21,879,274              25.0% 35,089,537     627        

Total World 87,421,000              -           87,084,306     1,342     42.0                      

The Global Oil Situation in 2011

Source: Energy Information Administration, International 

Energy Statistics, Total Petroleum Consumption 2010

Global Oil Demand 



Policy Action: 
Mitigation 



 Source: IPCC 2007 based on data from 2004 ς in CO2 equivalents 

Global Greenhouse Gas Emissions by Gas 



Global Greenhouse Gas Emissions by Source 

 Source: IPCC 2007 based on data from 2004 ς in CO2 equivalents 




