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Agriculture and Forestry Are Targets

(Global Anthropogenic GHG Emissions)
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IPCC Assessment Rpt. 4 (2007)



GHG - Economic Alternatives

Regulation

Laissez-Faire Market Approach
Carbon Tax

Cap and Trade



GHG - Economic Alternatives

e Regulation
— Generally less favored by economists
— High monitoring costs (upstream vs. downstream)
— Unknown processes
— Limits efficiency gains/creates rigidities
— Accelerate response/capture economies



Reneswable Fuel Volume Requirements for KFS2 (billion gallons}

bl basad disssl mw Total renswable fuel

Tear | requirernent | requiremens FEqrTEmEn TeqUIr2Ient
2008 n's n'a on'a 0.0
2009 n's 03 1 X 4] 11.1
2010 01 065 095 1295
2011 025 080 135 13.95
2012 0.5 1.0 20 152
2013 1.0 a 275 16.55
2014 1.75 a 375 1815
2015 3.0 a 55 205
2018 135 a T.25 X2 A5
2017 35 a 2.0 240
2018 T.0 a 110 2610
2019 &5 a2 150 280
2020 10.5 a 150 300
2021 13.5 a2 180 330
2022 15.0 a 210 35.0
2023+ b b b b




Why GHG Is Complicated

Global in origins and impacts
Effects are long term
Indicators are stochastic
Stock and flow process

Effects are large with many potentially
irreversible

Uncertainty in science

Stern, AER, May 2008



Economic Aspects

e Risk and uncertainty
 Present value (individual vs. social r)

e Ethics
— Across generations
— Humans vs. others in environment
— Developed vs. less developed countries
— Regional impacts



GHG - Economic Alternatives

e Laissez-Faire Market Approach

— Variable adoption pace






GHG — Part of Farm Value Equation

e Crop/Lvstk Insurance
e Lenders



GHG - Economic Alternatives

e Carbon Tax
— Tax aversion
— Price is known, Quantity is uncertain
— Firms can develop optimal response
— Deadweight losses
— Revenue can aid adjustment/disadvantaged



GHG - Economic Alternatives

e Cap and Trade
— Quantity known, Price uncertainty
— Low administrative cost
— Risk aversion

— Free credits (slow response, incumbent
advantage, reduced public revenue)



GOOZ AR
GO0Z-uel
aonz-d=s

M

|

q00Z-A= W

r

|

goog-uel
fong-das

Wt

LO0Z-Ae
AONZ-uel

aonz-d=5

mﬁ“Nﬁﬁﬂgx |

GO0z -~
qooz-uel

qonZ-dag
k, SO0Z-A8
sOo0z-uefl

Fonz-dag
FOOT AR

Foog-uef

CCX Carbon Financial Instrument (CFly Contracts Daily Repont

T T T T T
M L L™ = (L | Lt || —

233144

75,000
50,000 -
25,000

LN A,

Date






o A VTR

i




Capital Market Constraints

e Credit market turmoil
 Low equity reserves

— Low margins
— Sweeps

e Lack of production benchmarks
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Carbon Case Inputs/Assumptions

Carbon cap: By 2050 reduce U.S. electric sector
carbon emissions to 20% of 2005 emissions

Technology cost/performance from 20% Wind
Energy by 2030 study

Annual Energy Outlook 2009 Reference Case fuel
prices and electric demands

Climate case projection of PV in buildings from
UCS Climate Analysis

Carbon allowances are assumed to be allocated
through an auction system. No assumption is
made with respect to the use of the auction
revenues.



Annual Carbon Emissions
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Carbon Cap: Generation
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Ag Carbon Credit Opportunities

 Conservation Tillage
e Grassland
* Range
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Conservation Tillage

Soil Offset Map
Chicaga Clmate Exchange
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Permanent Grassland
_Euil Offset Map




Sustainable Rangeland
- Management Soil
Offset Map
scage Climets




Agricultural Carbon Credit Markets

e North Dakota Farmers Union (more acres)
— 42 states, 5.3 million acres
— 1.7 millionin ND
— Rotational grazing fastest growing segment
e l|owa Farm Bureau (more tons)
— No-till/forests
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