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Environment Northeast

� Maine, non-profit environmental 
research and advocacy 
organization working in the 
northeast US and eastern Canada

�

� Staff of policy analysts, 
economists and lawyers based in 
Maine, Connecticut, RI and 
Boston

� Focus on Energy Policy, Climate 
Change Solutions and Clean 
Air/Diesel Emissions Reduction



Overview

� Climate Change will have significant 
impacts on Maine’s forests

� Forests are an important part of the 
global carbon cycle

�

global carbon cycle
� New, expanded market opportunities 

for landowners and sustainable forestry 
include:
� Carbon markets
� Biomass
� Biofuels



Climate Change Trends:
Atmospheric CO2 Levels

�

Figure 1: Fluctuations in temperature (blue) and in the atmospheric concentration of carbon dioxide (red) over the past 400,000 years 
as inferred from Antarctic ice-core records. The vertical red bar is the increase in atmospheric carbon dioxide levels over the past two 
centuries and before 2006. From A. V. Fedorov et al. Science 312, 1485 (2006). .



Climate Impacts in Maine

� Over the last 100 years:
� Average rainfall in parts of 

state has decreased by 20%
� Average temperature in 

Lewiston has increased 3.4°F 
� Global average increase only 

� Land areas will warm 
more than oceans 

� High latitudes will warm 
more than low latitudes

�

� Global average increase only 
1.33°F

� By 2100, the sea level in 
Rockland is predicted to rise 
14 inches

Source: US EPA

more than low latitudes

� The northernmost regions 
of North America could 
warm substantially more 
than the global average



Projected climate “migrations” for New England

�Source: Union of Concerned Scientists



Impacts on Forests

� Positive and Negative Impacts
� Positive

� More CO2

�

� Longer Growing Seasons

� Negative
� Climate disturbances may increase
� Foliage duller
� Changes in forest composition



Changing Forest Composition

�



Wildlife - Fisheries

� Higher sea level
� Warmer ocean water
� More frequent storms

�

More frequent storms
� Changes in salinity (in estuaries)
� Migration of species.

� Shellfish, cold water trout



Wildlife - Birds

� Direct effects
� Mortality from extreme weather events

� Indirect effects

	


Indirect effects
� Food abundance (athropods)
� Abundance of nest predators
� Settlement patterns

Source:  Smithsonian



The Role of Forests in Climate 
Change

� Trees absorb CO2 and store 
carbon through photosynthesis

� Trees continue to accumulate 
new carbon until they reach 
maturity

� When trees begin to decay, or 

		

� When trees begin to decay, or 
are harvested or burned, they 
release carbon back into the 
atmosphere

� A portion of the stored carbon 
can be transferred into wood 
products

Source: Image from Wood’s Hole Research 
Center



Loss of Forest in the U.S. 

� Forests in the U.S absorb 1.1 to 2.6 million metric tons of CO2 each 
year

� This is equivalent to 20 to 46 percent of total U.S. global warming 
emissions.

	�

emissions.

� This sink appears to be shrinking. 

� Carbon sequestration by forests and other lands decreased by 
approximately 20 percent from 1990 to 2001

� This stems primarily from unsustainable timber management 
(especially on privately owned forests) and the clearing of forests for 
development. 



Loss of Forest in Maine

	�



Carbon and Forest Management

Relative benefits of carbon stored on and off site,  over time
� Source: Perez-Garcia, J.B. Lippke, J. Connick and C. Manriquez 2005.

	�



Biomass: Energy Independence, 
Carbon Neutrality

� Biomass plants 
� Stack emissions can be as high as coal plants
� Need emission standards for NOx, etc.

Carbon Neutrality: Require Sustainable 

	�

� Carbon Neutrality: Require Sustainable 
Forestry 

� Market premium in state Renewable 
Portfolio Standards



Biofuels

� Cellulosic ethanol
� Can be derived from corn stover, switchgrass, 

miscanthus (elephant grass) and woodchips
� Two methods of production

	�

� Two methods of production
� Cellulolytic method: hydrolosis followed by fermentation of 

the sugars. 
� Gasification, which produces synthesis gas that can be 

converted to ethanol by fermentation or thermochemical 
catalyis (e.g., the Fischer-Tropsch process). 

� Red Shield facility in Old Town – plans to potentially 
produce biofuels in conjunction with pulp



Biofuels:  Carbon Mitigation Potential

Table 2.1: Comparison of Recent Studies of Net  GHG Emission  Reduction s from Fuels  
�

Boundary Source Fuel Type Low High

References are Gasoline and/or Diesel

Life Cycle Fuels Analysis (with land use impacts)

Net-GHG Emissions Reduction     
(%, positive numbers indicate lower 

emissions)

0%

*

*  Source: ENE, Climate Change Roadmap for 
New England and Eastern Canada (2006)

	�

Life Cycle Fuels Analysis (with land use impacts)

Delucchi, 2006 Draft Corn Ethanol -6% 2%
Cellulosic Ethanol
Biodiesel

Life Cycle Fuels Analysis (without land use impacts )

Farrell et al, 2006 Corn Ethanol -2% 13%
Cellulosic Ethanol

Hill et al, 2006 Corn Ethanol
Cellulosic Ethanol
Biodiesel

Sources:

88%

-53%
52%

J. Hill et al, 2006, Environmental, Economic, and Energetic Costs and 
Benefits of Biodiesel and Ethanol Biofuels,  PNAS Vol. 103 No. 30

A.E. Farrell et al, 2006, Ethanol Can Contribute to Energy and 
Environmental Goals,  Science V. 311 (506-508)

M. Delucchi, 2006, Lifecycle Analysis of Biofuels - Draft Manuscript, 

12%

41%
High 

�



Policy Solutions in Maine

� Constrain global warming to 
the lowest rate feasible in 
order to limit “severe 
disruption” of natural 
ecosystems caused by climate 
change.

� August 2001: Maine endorsed  
reduction targets for 2010, 
2020 and long term of 75-85%; 
in June 2003 was the first state 
to set  targets for GHG 
reductions

	�

change. reductions
� December 2004: Climate 

Action Plan, outlining actions 
for reductions in every sector

� December 2005: Maine joined 
RGGI, the nation’s first 
mandatory cap-and-trade 
program, June 2007 
Legislative approval



Carbon Markets: RGGI

Regional Greenhouse 
Gas Initiative (RGGI): a 
state initiated cap and 
trade program for carbon 
dioxide emissions from 

	�

dioxide emissions from 
power plants over 25 
MWs 

� Cap starts in 2009; 
may expand to other 
sources and 
emissions over time

� 2.5% reductions/year 
starting 2015 for 10% 
reduction by 2018



RGGI Offset: 5 Initial Types

� Initially Eligible Projects (Section 10.3(a)(1))

(i) Landfill methane capture and destruction;
(ii) Reduction in emissions of sulfur hexafluoride (SF6); 

�


(iii) Sequestration of carbon due to reforestation; 
(iv) Reduction or avoidance of CO2 emissions from 

natural gas, oil, or propane end-use combustion due 
to end-use energy efficiency; and 

(v) Avoided methane emissions from agricultural 
manure management operations.  



Carbon Markets: Forest Offsets

� An Offset allows the holder to emit (or retire) a given 
amount of CO2

� Offsets may be sold to:
� Emitter, for compliance with a regulated emissions cap

�	

� Emitter, for compliance with a regulated emissions cap
� Regional Greenhouse Gas Initiative (RGGI) for Northeast U.S. 

(2009)
� Kyoto (CDM)
� New California Laws and Future Regs. (AB 32 & SB 1368)

� Emitter operating under a voluntary emissions cap
� Chicago Climate Exchange
� The Climate Trust



Relative Cost of Emissions Reductions

��



Summary: Climate Change and 
Maine Forests

� Maine forests will undergo significant changes dues to 
climate change

� Maine landowners will have new markets created by 
climate and energy drivers in carbon markets, biomass 
and biofuels

��

and biofuels
� Participation in new markets is dependent upon 

sustainable forestry practices
� Land sector may eventually be included in an economy 

wide cap and trade program
� Need to value land protection, maintaining forest land
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