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What iIs a Forest Carbon Offset?

Where’s the carbon?
o[_Ive & dead trees @ 60%

Soll & forest litter @ 40%

Soil Carbon| |Soil Carbon




Why is it Important in PA?

e PA has 17 million acres of forests!

e According to USDA US Forest Service -
Forest Inventory & Analysis: Forests within
PA sequesters between 15 to 17 million tons

annually

e Market opportunities have and continue to
emerge for forestry and agriculture




The Goal

stabilization wedge

Silver
Buckshot




Forest Offset Strategies

1. Avoiding deforestation
2. Afforestation/Reforestation
3. Management strategies for forests

= Decreasing carbon loss
= Increase forest growth
= Thinning to reduce fire threat

4. \WWood/biomass energy
5. Wood products/processes
6. Urban forests




Registries




Registries

Two Kinds:

— Emissions

 Quantifies green house gases, expressed as CO.e or
carbon dioxide equivalents, emissions into the
atmosphere from defined sources

— Offsets

e Quantifies the amount certain activities remove carbon
dioxide from the atmosphere




Emissions Registries

The Climate Registry

REGGI — Regional Greenhouse Gas Initiative
1605(b) — Federal Guidelines
Kyoto Protocol




Offset Registries

The Climate Action Reserve
Voluntary Carbon Standard
The Gold Standard

Chicago Climate Exchange
Climate Trust
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Key Components of Offset Registries

Reporting » Accuracy/Sampling

— Project level versus - :
Entity level o Additionality

Eligible projects  Permanence

Carbon pool categories o | eakage
Project start date

Project location

* Monitoring
e Transparency




The Climate Action Reserve

* Eligible Projects 3k LR T
— Reforestation '
Improved Forest Management
Avoided Conversion
— Urban Forestry

o Carbon Pools

— Above ground living ot T
Below ground living ; bl
Understory/Shrubs ’
Standing Dead
Dead and Down
Litter
Soil
Wood Products




VCSEE

About the VCS  Programs & Methodologies  Projects & Registries Documents Verification Contact us

About the VCS

The %S Program provides a robust, nesw global standard and program for
approval of credible voluntary offsets.

W5 offsets must be real (have happened), additional (heyond business-as-
usual activities), measurahle, permanent {(not tempararily displace emissions),
independently werified and unique (hot used maore than ance to offset
EMmissions).

Program objective

Standardize and provide transparency and credibility to the wvoluntary offset
rnarket.

Enhance business, consumer and government confidence in wvoluntary
offzets.

Create a trusted and tradable woluntary offset credit; the Yaoluntary Carbon
Linit. (YLD

Stimulate additional investments in emissions reductions and low carbon
solutions
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* Chicago Climate Exchange

CCxX CFl2003: $0.10  CCx CFI 2004 F0.10

| » | aBouT cCX == :
7 B TR CCX Congratulates its Members
n MEMBERSHIP koA == Industrial leaders achieving verified emission

reductions =ince 2003

A : e e

n OFFSETS

e ek Exchange Overview Market Overview
H Jain the Exchange

Wiglcore to CCH: We are = financial institution cox | ocFE | ECX
whiose objectives are to apply financial innowation
and incertives to adwvance social, enwvironmental
Trade on CCx and economic goal s through the following platfarms.

Register Offzets

June 24, 200 Updated end of day.
_ Total Draily Electranic Walume: O mt CO2
Resources and Fees IR Chicago Climate Exchange (CCX) is
| Marth America's only cap and trade CCxCFI CLOSE CHAMGE
hember List i i
. s!,rsternfnr.a_llslx greenh::-use gases, !.nmth CFl 2003 F0.10
global affiliates and projects wearldwide.

Newus PR (- oo CFI 2008 $0.10

B 'rvestor Information (LSE:CLE.L) EFIZo10 F0.10
To wiew all listed contracts click here,

Affiliated Exchanges:
CCx CFl Wintage 2040 [(Quoted in mt COZY

) Chiczage Climate Futures Exchange
Buropean Climate Bcchanga (ECX) || S (CCFE) is a landmank derivatives
exchange that currently offers
standardized and cleared futures and
options contracts on emission
allowmances and other environmental
L products. CCFE is a whally owned
UL LR B A =0 Y subsidiany of CCX. (Wisit CCFE's website)

Inzurance Futures Exchange (IFED

horitréal Climate Exchange (uiCeX)

Erwex




Global Transactions & Offset
Market Shares




Offset Market Shares

* The market is being driven by:

— “Over the Counter” (OTC) Voluntary Offset
Credit demand

— And international CO, reduction protocols (Kyoto)




Figure 1: Transaction Volume Growth for the Voluntary Carbon Markets
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Source: Ecosysterm Marketplace, Bloomberg New Energy Finance.
Note: COX bilgteragl trodes included in the OTC volume.




Figure 2: Transaction Volume by Project Type, OTC 2009
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Source: Ecosystem Marketpioce, Bloomberg New Enengy Finance.




Figure 48: Transaction Volume by Customer Location, OTC 2009
% of Market Share
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Lowrce: Ecosystemn Marketplace, Bloomberg New Energy Finance.
)
1 Based or 110 survey respomdants




Figure 50: Supplier-Projected Growth in the Voluntary Carbon Markets
MeCO,e

Historic Growth = = = Projected Growth (by 2008 participants)

= = = Projected Growth (by 2007 participants) == == Projected Growth (by 2002 participants)

Lource: Ecosystem Maorketploce, Bioomberng New Energy Finance.
Based on 136 sunsey respondents
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Figure 51: Standard
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Figure 40: Average Price by Standard, OTC 2009
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Souwrce: Ecosystem Marketploce, Bioomberg New Energy Finance.
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Interrelationships

Forest
Products
Industry

Energy Wood to

Independence Energy
4" Industry
esource

' Stewardshlp ‘
O

Carbon Rural/Local

Sequestration Economic
- Carbon Development

Offsetting Opportunities






