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Agriculture and Forestry Are TargetsAgriculture and Forestry Are Targets
(Global Anthropogenic GHG Emissions)

IPCC Assessment Rpt. 4 (2007)



GHG ‐ Economic AlternativesGHG  Economic Alternatives

• RegulationRegulation

• Laissez‐Faire Market Approach

C b• Carbon Tax
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GHG ‐ Economic AlternativesGHG  Economic Alternatives

• RegulationRegulation
– Generally less favored by economists

High monitoring costs (upstream vs downstream)– High monitoring costs (upstream vs. downstream)

– Unknown processes

Li it ffi i i / t i iditi– Limits efficiency gains/creates rigidities

– Accelerate response/capture economies

k h• Laissez‐Faire Market Approach

• Carbon Tax

• Cap and Trade



2007 Energy Independence and Security Act
Updated 5/5/09p



Why GHG Is ComplicatedWhy GHG Is Complicated

• Global in origins and impactsGlobal in origins and impacts

• Effects are long term

di h i• Indicators are stochastic

• Stock and flow process

• Effects are large with many potentially 
irreversible

• Uncertainty in science

Stern, AER, May 2008



Economic AspectsEconomic Aspects

• Risk and uncertaintyRisk and uncertainty

• Present value (individual vs. social r)

hi• Ethics
– Across generations

– Humans vs. others in environment

– Developed vs. less developed countries

– Regional impacts



GHG ‐ Economic AlternativesGHG  Economic Alternatives

• RegulationRegulation

• Laissez‐Faire Market Approach
V i bl d ti– Variable adoption pace 

• Carbon Tax

• Cap and Trade





GHG – Part of Farm Value EquationGHG  Part of Farm Value Equation

• Crop/Lvstk Insurance

• Lenders



GHG ‐ Economic AlternativesGHG  Economic Alternatives

• RegulationRegulation

• Laissez‐Faire Market Approach

C b• Carbon Tax
– Tax aversion

– Price is known, Quantity is uncertain

– Firms can develop optimal response

– Deadweight losses

– Revenue can aid adjustment/disadvantaged

• Cap and Trade



GHG ‐ Economic AlternativesGHG  Economic Alternatives

• RegulationRegulation

• Laissez‐Faire Market Approach

C b• Carbon Tax

• Cap and Trade
– Quantity known, Price uncertainty

– Low administrative cost

– Risk aversion

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









Capital Market ConstraintsCapital Market Constraints

• Credit market turmoilCredit market turmoil

• Low equity reserves
L i– Low margins

– Sweeps

• Lack of production benchmarks



Base Case GenerationBase Case Generation

National Renewable Energy Laboratory                                                                                         
Innovation for Our Energy Future



• Carbon cap: By 2050 reduce U S electric sector

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

• Annual Energy Outlook 2009 Reference Case fuelAnnual Energy Outlook 2009 Reference Case fuel 
prices and electric demands 

• Climate case projection of PV in buildings from p j g
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 

National Renewable Energy Laboratory                                                                                         
Innovation for Our Energy Future

revenues.



Carbon Emissions (base vs cap)

National Renewable Energy Laboratory                                                                                         
Innovation for Our Energy Future



Carbon Cap: GenerationCarbon Cap: Generation

National Renewable Energy 
Laboratory                                                                                                                   
Innovation for Our Energy 
Future



Ag Carbon Credit OpportunitiesAg Carbon Credit Opportunities

• Conservation TillageConservation Tillage

• Grassland

• Range









Agricultural Carbon Credit MarketsAgricultural Carbon Credit Markets

• North Dakota Farmers Union (more acres)North Dakota Farmers Union (more acres)
– 42 states, 5.3 million acres

1 7 million in ND– 1.7 million in ND

– Rotational grazing fastest growing segment

I F B ( t )• Iowa Farm Bureau (more tons)
– No‐till/forests



Questions?

cole.gustafson@ndsu.edu
(701) 231‐7096


