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• The growth of carbon emissions from fossil fuels has tripled compared 
to the 1990s, exceeding the predictions of the highest IPCC scenarios.

• Atmospheric CO2 has grown at 1.9 ppm per year (vs. ~1.5 ppm over last 30 
years)

• The carbon intensity of the world’s economy has stopped decreasing 
(after 100 years of doing so).

Since 2000:

Global Carbon Project: Conclusions

• The efficiency of natural sinks has decreased by 10% over the last 50 
years -- and will continue to do so in the future (=> the longer we wait, 
the larger the cuts needed to stabilize atmospheric CO2).

• All of these changes characterize a carbon cycle that is generating 
stronger climate forcing and sooner than expected.
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Why Are States Leading on Climate? 
• States have always led

– Origin of innovative approaches (“Laboratories”)
– Where consensus is built and conflicts resolved 
– Where implementation really happens (“Proving Ground”)
– Prior lead-by-example success (Acid Rain, toxics, Hg, cars, etc.)

• Proactive
– See economic opportunity

• Get head start on technological opportunities and markets
• Get savings, productivity, security, and health co-benefits

– See political opportunity
– Gretsky:  “Skate to where the puck is going to be.”

• Precautionary
– Want to avoid severe climate impacts & risks
– Know climate policy is coming; want to shape it favorably 
– Are significant GHG emitters
– Gough:  “If you’re not at the table, you’re on the menu.”
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State Action When Corresponding 
Federal Action When

State Acid Rain Laws 1985 Federal Acid Rain Program 1990

State Air Toxics Laws 1987 Federal Air Toxics Program 1990

State NOx Trading (OTC) 1995 Federal NOx SIP Call 2004

State Mercury Laws 1998-2002 Federal CAMR Rule 2005

State RPS Laws 1997-2007 Federal RPS Law Introduced

State “4-P” Laws for 
Power Plants 1997-2002 Federal “4-P” Law Introduced

Statewide GHG 
Reduction Laws 2003-2006 Federal GHG Reduction Law Introduced

State GHG Reductions 
from Vehicles 2002 Federal Vehicle GHG 

Standards ?

States Consistently Shape Federal Policy

More “pioneers” than “laboratories”; where real policy gets hammered out:
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Political Benefits Are Increasingly Clear

States Choose Carbon-Friendly 
Governors

O’Malley
MD
Join 
RGGI

Patrick
MA
Join 
RGGI

Spitzer
NY

100% RGGI 
Auction 
= $200 
million

Richardson
NM
New 

Targets

Napolitano
AZ

New 
Targets

Schwarzenegger
CA

State Cap

Ritter
CO

GHG Market
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~37 States

Comprehensive Climate Plans
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Comparison to National Bills

~Leadership States
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GHG Reduction Strategies
AZ CCAG Options Ranked by $/MTCO2e 2007-2020
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State End 
Date 

Policy 
Options

Degree of 
Unanimity Amount of GHG Reductions Overall NPV Cost or Savings Jobs Impact

AZ 2006 49 92%

n/a

87%

High

High

98%

85%

97%

86%

• 2000 level by 2020
• Half 2000 level by 2040

$5.5 billion savings 2007-2020 285,000

CA 2008 n/a • AB-32: 1990 level by 2020
AB-32

$4 billion savings
AB-32
83,000

CO 2007 70 • 37% below projected 
emissions by 2020 ~$3 billion savings 2007-2020 Not assessed

CT 2005 55
• 1990 level by 2010
• 10% below 1990 level by 2020

Net Savings Not assessed

ME 2004 54
• 1990 level by 2010
• 10% below 1990 level by 2020

Net Savings Not assessed

MT 2007 54 • 1990 level by 2020 $78 million savings 2007-2020 Not assessed

NC 2007 56 • 47% below projected 
emissions by 2020 $7.5 billion savings 2007-2020 In process

NM 2006 69
• 2000 level by 2012
• 10% below 2000 level by 2020

$2.2 billion savings 2007-2020 Not assessed

VT 2007 37
• 25% below 1990 level by 2012
• 50% below 1990 level by 2028

$1.3 billion savings 2007-2028 Not assessed

State Climate Plan Results
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Potential
US in 2020

% of 
National 

Gap

Sample
Cost/Cost 
Savings

M Tons
GHG

Total 
Savings

(Best 
Guess)

Energy Efficiency and 
Conservation -$10 to -$30

$7 to $21

-$32 to -$36

-$1 to -$5

?

?

Clean and Renewable 
Energy

-$11 Billion555

565

831

132

246

264

Total

Transportation and 
Land Use Efficiency

~2,500

$8 Billion

-$28 Billion

-$0.4 Billion

?

Agriculture and Forestry 
Conservation

Waste Management, 
Industrial Processes, 

and Other
Additional Federal 

Actions ?

-$31 Billion +

~24%

~24%

~36%

~6%

~11%

(~6-18%)

NPV 2007-2020: –$117 Billion

National Emulation of States’ Actions
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Potential Global Link-Up?

• Potentially a ~$0.5-1 trillion, 
state-driven carbon market.

• Leverage to secure China & India GHG reductions?  
…Allow a share of “offshore offsets” in return for 
meaningful commitments (e.g., 30% = $300 billion).

• States might succeed where Kyoto has not.  
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Delay Increases Difficulty

Three problems:
1. Problem gets 5 GTCO2e 

worse

2. “Wedges” are smaller 
and reduce less, so 
reductions from 
“Unknown” sources 
must double.

3. The effort required to 
achieve required 
reductions (i.e., slope of 
the line) will be twice as 
hard.

California Environmental Associates, Design to Win, 2007
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We waste more energy than Japan uses…
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Economic Impact of EE in Florida

ACEEE, Potential for Energy Efficiency and Renewable Energy to Meet Florida’s Growing 
Energy Demands, June 2007.
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CALIFORNIA ENERGY COMMISSION
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Scenarios 
(to meet 20% of current US electricity demand)

Construction, 
Manufacturing, 

Installation

O&M and 
Fuel 

Processing
Total
Jobs

111,136 163,669

176,444

188,018

86,369

83,897

91,436

76,139

63,657

61,964

Ratio Over 
“BAU”

1. 20% RPS by 2020
85% biomass, 14% wind, 1% PV 1.89

2.04

2.18

1.00

0.97

2. 20% RPS by 2020
60% biomass, 37% wind, 3% PV

3. 20% RPS by 2020
40% biomass, 55% wind, 5% PV

4. Fossil Fuels as Usual to 2020
50% coal, 50% natural gas

5. 20% Gas Intensive by 2020
100% natural gas

52,533

85,008

111,879

22,711

22,023

Energy Supply & Jobs

Source: Daniel Kammen et al, UC Berkeley, 
Putting Renewables to Work, April 2004.

a) “Across a broad range of scenarios, the renewable energy sector generates more jobs than 
the fossil fuel-based energy sector per unit of energy delivered (i.e., per average megawatt).”

b) “Supporting renewables within a comprehensive energy policy that includes EE and 
sustainable transportation will yield far greater employment benefits than supporting 1-2 of 
these sectors separately.”

c) More effort => more jobs.
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Economics 101: Factors of Production

Energy Security – +

Quality / Time-to-Market – +
“Ecosystem Services” – +

Regulatory Certainty – +

Factor                  BAU    EE/RE

Material (Raw Material) + –
Method (Technology) – +

Machine (Capital) + –
Man (Labor) – +



20

Economic Opportunity
Climate change is “a tectonic force that 
[will] change the economic landscape; 
firms that recognize early, and respond 
imaginatively and constructively will 
create opportunities for themselves and 
thereby prosper.”

Lehman Brothers

US clean-tech investment: 
2005 – ~$1.5 billion
2006 – ~$2.9 billion 
2009 – ~$8.7 billion (projected) 

Margaret Beckett

International carbon market:
2005 – $12 billion
2006 – $29 billion
2007 – $31 billion (estimated)

Point Carbon

U.S. energy sector investment 
(now through 2030): ~$21 trillion

International Energy AgencyEnergy will be the “largest economic 
opportunity this century.”

John Doerr, Venture Capitalist 
(Google, Amazon)
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Economic Opportunity

The bolder proposition we 
should be considering:

Climate policy as a path  
to economic development 
and job growth
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E2/Cleantech Venture Network, Cleantech Venture Capital: How Public Policy 

Has Stimulated Private Investment, May 2007.

Cleantech Venture Investments by Sector
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Future Economy: Fuel Cell Technology in North America

FLORIDA
Apollo Energy

GEORGIA
Fuel Cell Resources

TEXAS
LynnTech

CALIFORNIA
Metallic Power

Direct Methanol Fuel Cell
Anuvu

BRITISH COLUMBIA
Ballard Power

Palcan Fuel Cell

WASHINGTON
Avista Labs
Nu Element
Neah Power

IDAHO
IdaTech

UTAH
Cerametec

VersaPower

COLORADO
Ascent Power Sys.

Protonetics

ALBERTA
Global Thermoelectric

ILLINOIS
Mosaic Energy

OHIO
McDermott 

Tech

PENNSYLVANIA
Siemens Power

ONTARIO
Hydrogenics
Astris Energi

Fuel Cell Technologies Ltd

NEW YORK
Plug Power

Mechanical Technology

CONNECTICUT
Fuel Cell Energy

UTC Fuel Cell
Proton Energy

GenCell
Infinity

Avalence

MASSACHUSETTS
Acumentrics

Nuvera
Ztek

Cell Tech Power
Protonex

NEW JERSEY
Millenium Cell

Symbols Designate Company Size
Large

Medium
Small

- Gary Simon, Sigma Energy Group
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Economic Development: Connecticut
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This chart compares the energy security and climate 
characteristics of different energy options. Bubble size corresponds 
to incremental energy provided or avoided in 2025. The reference
point is the “business as usual” mix in 2025. The horizontal axis 
includes sustainability as well as traditional aspects of sufficiency, 
reliability, and affordability. The vertical axis illustrates lifecycle 
greenhouse gas intensity. Bubble placements are based on 
quantitative analysis and WRI expert judgment.  

Business As 
Usual

In 2025

Frozen MPG for 
Vehicle Fleet

(at 2005)

Positive 
Climate 

Characteristics

Increase
Energy
Security

Nuclear

Raise CAFE

[yielding 30 MPG
for all LDVs]

Coal-to-Liquids
(no carbon 

capture)

Building
Efficiency

Expanded Domestic
Oil Production

Expanded Oil 
Imports

Corn 
Ethanol

Wind

Clean Coal
(IGCC) with CO2 

Capture

Gas-to-
Liquids

Cellulosic
Ethanol

Reduce
Energy

Security
Coal-to-Liquids
(with carbon 
capture)

Liquefied 
Natural Gas (LNG)

Imports
Plug-In
Hybrids

Heavy Oil 
Imports

CO2 -Enhanced Oil 
Recovery

Negative 
Climate 

Characteristics

Solar 
PV

Ultra Supercritical Coal

Transport Sector (this size corresponds to 100 
thousand barrels of oil per day)

Power Sector (this size corresponds to 20 billion 
kWh)

For specific details on the assumptions 
underlying the options on this 
chart, go to www.wri.org/usenergyoptions

Revised 6/14/2007

Climate and Security

CHP
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Non-OPEC Hubbert’s Peak is Here
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Renewable Energy Cost Trends
Levelized cost of energy in constant 2005$1

Source: NREL Energy Analysis Office (www.nrel.gov/analysis/docs/cost_curves_2005.ppt)
1These graphs are reflections of historical cost trends NOT precise annual historical data. DRAFT November 2005
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GHG Regs

Conventional
Supply
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International Competitiveness
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ECONOMIC
EFFICIENCY

Lower

Higher

TIME

Energy Efficiency & 
Renewables Path
(MORE jobs, reliable, 
secure, clean, and
exportable)

Energy Intensity Path
(LESS jobs, reliable, 

secure, clean, and
exportable)

Competitive 
Advantage
Lost to 
Delay

Now Later

Sustainability

Old or New Energy Path?



31

Energy
Opportunity 

is the
Third Industrial 

Revolution
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+285,000

jobs

www.azclimatechange.us
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AZ CCAG Goals vs. Estimated CCAG Plan Results
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Arizona – Climate Plan Results

49 Recommendations; 45 Unanimous
NPV: $5.5 Billion Savings
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Similar Results in Other States…

- 69 Recommendations; 
67 Unanimous

- NPV: $2.1 Billion Savings
- Reductions exceeded 

Governor’s goals.
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Leadership States’ “Wedges”
% of 
Gap

Sample 
Cost

~24% -$10 to       
-$30

~24-30% $7 to $21

~20-36% -$32 to       
-$36

~6-9% -$1 to -$5

~11-18% ?

~6-18% ?
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The Task is Daunting…

California Environmental Associates, Design to Win, 2007
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It’ll Cost a Lot If We Don’t Act…

Limiting temperature increases 
to 2ºC could avoid $12 trillion in 
annual damages by 2100 at 1/4 
of the cost.

Cost to act: ~1% global GDP.
Cost of not acting: 5-20% of 

global GDP by mid-century.

…Will It Cost a Lot If We Do?
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Costs of Environmental Compliance
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• Dupont:
– 69% GHG cut 1990-2005; saved $2 billion

• IBM:
– 65% GHG cut 1990-2005; saved $791 million

• BP:
– 18% GHG cut 1998-2001; saved $650 million

• Alcoa:
– 25% GHG cut 1990-2003; saved $100 million

• 3M:
– 35% GHG cut 1995-2005; saved $200 million since 1973

• Dow, UTC, Johnson & Johnson, Intel, Kodak, British 
Telecom, etc.  A similar list for cities…

• “Nobody has lost money undertaking climate action.”– Northrop

Making Money Using Less Energy
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Source:  Working for the Environment, Worldwatch Institute, 
Working Paper 152, September 2000.

Generation
Source

Generation
Market Share

Jobs
Supported

Jobs per 1%
Market Share

Wind 1.2% 15,000      12,500          
Nuclear 33% 38,000      1,152            
Coal 26% 80,000      3,077            

Germany, Electricity Market Share, 1998 

Employment & Energy Supply:
Renewables Favor Environment AND Jobs



42Source:  Working for the Environment, Worldwatch Institute, Working Paper 152, September 2000.

Are We Wedding Ourselves to 
Energy Technologies of the Past...
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Source:  Working for the Environment, 
Worldwatch Institute, Working Paper 
152, September 2000.

…Or to the 
Energy Technologies 

of the Future?
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Who are the Luddites?

• 2025:  2/3 of U.S. coal capacity > 50 
years old.

• NH’s youngest fossil plant > 30
• Using 30-50 year old:

– Telephone technology?
– Computer technology?
– Automotive & aircraft technology?
– Materials, construction, manufacturing?
– Internet?
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Evidence of an Economic Sea Change
• ACEEE: Energy/GDP fell 42% from 1970-1999
• Global Business Competitiveness – It’s not simply 

about power cost anymore…
– Power Quality  (e.g., semiconductor manufacturers)

– Reliability and Vulnerability 
– Bank of Omaha – Chose fuel cells 
– Blackouts (CA 2000, Northeast, EU, etc.)

– Dollar Cost Savings that energy efficiency provides

– Triple Bottom Line – Basis of financial performance and 
international competitiveness is changing 

– Economic opportunity: “Who will own the patents?”
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An Economic Sea Change is Underway

Energy

Environment

EconomyEconomy

Old Paradigm:

Environment

Energy

EconomyEconomy

New Paradigm:
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Per Capita Personal Income versus Utility Average Electricity 
Price for the 50 States and Washington, DC

(Data Sources:  US Department of Commerce, Bureau of Economic Analysis
US Energy Information Administration)
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Cleantech Venture Investments by Region

E2/Cleantech Venture Network, Cleantech Venture Capital: How Public Policy 
Has Stimulated Private Investment, May 2007.
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California Environmental Associates, Design to Win, 2007

Upward Policy Spiral
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United States Refrigerator Use v. Time
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Policy Matters!
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It Can Be Done…
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“Skate to where the puck is going to be.” – Gretsky

New Hampshire has a special opportunity
to “connect the dots”

http://creative.gettyimages.com/source/search/ImageEnlarge.aspx?MasterID=200127147-001&s=ImageDetailSearchState%7C3%7C5%7C0%7C15%7C2%7C1%7C0%7C0%7C1%7C12%7C60%7C31.0.37.32.30.28.34.36.13.10.1.7.35.11.24.23.22.16.38.39.33.18.41.40.9.4.6.25.26%7C1%7C0%7C%22Bridge%3aMan+Made+Structure%22%7C%7C1%7C0&pk=6


53Source: W. Eugene Smith, The Family of Man Exhibition

What Will Our 
Future Be? 

Our Decisions 
Today Will 

Shape 
Tomorrow
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