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Draft Policy Option:  A3. Ethanol Production

1. Policy Description:  

a. Lay description of proposed policy action: 
New Mexico currently (2005 data) has production capacity of approximately 30 million gallons of ethanol from a single production plant; this production capacity ranks 17th of the 21 states that produced ethanol (1).  In 2004 approximately 6.7 million gallons of ethanol were used in gasoline in New Mexico primarily as an oxygenate (2).  Also in 2004, the national ethanol production was about 3.4 billion gallons, whereas 140 billion gallons of gasoline was produced in the same year.  

The proposed policy action is to provide incentives for the production of ethanol from crops (starch based) or agricultural waste (cellulose based).  Use of the ethanol will offset fossil fuel use (gasoline) and will provide a new market for corn and other grains as well as agricultural wastes.  Different incentive programs will be needed for crop (starch-based) ethanol production versus agricultural waste (cellulosic) ethanol production processes.  Increasing ethanol production capacity in New Mexico from the current 30 million gallons annually will be needed to meet new federal production goals.  For conversion of starch (grains) to ethanol, the federal Energy Policy Act of 2005 calls for a 7.5 billion gallon capacity nationally by 2012 (3, 4).  In addition, New Mexico should have a role in new Energy Policy Act programs to market 1 billion gallons of ethanol from cellulose (waste) conversion by 2015.  
b.  Policy Design Parameters:

i. Implementation level(s) beyond BAU:  
Measured increases in corn, sorghum, and other grains (e.g., peanut, sunflower) should be achievable and will supplement ethanol production from starch in New Mexico.  However, any increase in grain production will have to be balanced by demand on water resources and input of petroleum chemical based products (fertilizers, herbicides, pesticides) needed to increase grain production in addition to increased ethanol processing capacity.  An initial policy goal to double the current capacity to 60 million gallons by 2012 is proposed with a parallel increase of 5% increase per year in grain production for ethanol conversion.  The proposed doubling of ethanol production mirrors a suggested increase in national ethanol production as stated in the 2004 energy Bill (S.2095, cited in (5), p.19).
Increased use of agricultural wastes (e.g., wood products, corn stover) for conversion to ethanol could be achievable.  Required research and development for economical and efficient conversion processes of cellulose to ethanol are also required but should be available through federally funded programs.  An initial policy goal of producing 5% of the nation’s ethanol from cellulose sources by 2015 is proposed.  If the 2015 national goal of 1 billion gallons is met, New Mexico’s target would be approximately 50 million gallons of ethanol.
ii. Timing of implementation: 
Proposed amount of ethanol produced from starch conversion by 2012 is at least 60 million gallons.  This will require doubling current capacity for starch conversion at the single plant in New Mexico.  Production should be up to 50 million gallons by 2010 and in excess of 150 million gallons by 2020.  

The proposed amount of ethanol produced from cellulose conversion is 50 million gallons by 2015.  Due to needed research and development at a national scale, production of ethanol will ramp up slowly until 2010 and will be 1 million gallons by 2010.  Accelerated ramp up will boost production to 70 million gallons by 2015 and over 100 million gallons by 2020.  Amounts proposed for 2050 are 150 million gallons.  

iii. Implementing parties:
New Mexico Department of Agriculture (NMDA), New Mexico Agricultural Extension Services (NMAES), and New Mexico Energy, Minerals, and Natural Resources Department would be the lead agencies.
iv. Other

c. Implementation Mechanism(s): Indicate which mechanisms are to be used, and describe the specific approach that is proposed

i. Information and education

NMDA and NMAES would develop guidance for grain growers to convert current crops to ethanol-compatible crops and practices to grow these crops.

NM Energy, Minerals, and Natural Resources would provide guidance on plant capacities and ethanol production and use in the state and nation.

ii. Technical assistance

Technical assistance on conversion of cellulose to ethanol will be required but should be available from programs named in the Energy Policy Act of 2005.

iii. Funding mechanisms and or incentives

Expect private investment (e.g., Abengoa and others) and federal and state tax incentives to produce ethanol from cellulose and starch crops.

iv. Voluntary and or negotiated agreements

v. Codes and standards

vi. Market based mechanisms

Expect increased ethanol production to increase demand for starch-based crops (corn, sorghum, soybeans) and cellulose-based products and agricultural waste (e.g., corn stubble, switch grass).  

vii. Pilots and demos

Demonstration projects on starch-based crops to ethanol would be useful to test economics of ethanol production.  Demonstration locally-produced fuels for local use might have relevance to local framers (especially organic).

Pilot for cellulose conversion to ethanol needed to show that technology works and can be implemented.  Should show that New Mexico can play a part in the proposed 1 billion gallon production by 2012.

viii. Research and development

As above, research on cellulose conversion to ethanol will be required in order to implement cost effective process.  

No additional research and development, outside of efficiency gains, expected for current ethanol conversion of starch.

ix. Reporting

x. Registry

xi. Other? 

2. BAU Policies/Programs, if applicable: 

a. Description of policy/program #1
BAU for ethanol production is to convert 10-15% of grain corn and about the same amount of grain sorghum to ethanol (3, p.15).  Corn production has been relatively constant in New Mexico and an increase in grain yield does not appear likely.  However, sorghum production has declined steadily since 1975 and ethanol production could stimulate recovery of the market for this crop (6).  

Currently there is no BAU for ethanol conversion from cellulose materials.  Ethanol from cellulose will depend on development of new technology to make te conversion of cellulose to ethanol more efficient and cost effective.  Currently this is a major goal and is recommended by the Governors’ Ethanol Coalition, various renewable fuels advocate groups (both cited in (3) and (4)), and the Department of Energy Office of Science as a goal for national energy supplies.  
3. Types(s) of GHG Benefit(s):

a. CO2:  
CO2 emissions are reduced by offsetting the use of petroleum-derived gasoline and diesel.  In order to assess the CO2 benefit, energy requirements of producing ethanol from starch and cellulose need to be compared to the energy requirements of producing gasoline.
b. CH4: Not applicable
c. N2O: Not applicable
d. HFC’s, SFC’s: Not applicable
e. Black Carbon: 
While differences in BC emissions between gasoline and ethanol-blended gasoline are likely to be  negligible, a small gain from reduced particulate emissions could be realized by conversions of fuel to blended ethanol/gasoline.
4. Types of Ancillary Benefits and or Costs, if applicable:

a. Gasoline-ethanol blends may increase or decrease emissions of some criteria and toxic air pollutants.
b. Ethanol production increases from starch may require additional water use and/or additional input of petroleum based products (fertilizers and herbicides) that may make the increased production more expensive.
c. Environmental impacts of increased production of grains for ethanol need to be assessed and compared to benefit in decreased gasoline production and use.

d. Increased ethanol production could provide new markets for grains grown in New Mexico as long as critical resources (water) were not impacted disproportionately. 
5. Estimated GHG Savings and Costs Per MMTCO2e: 

a. Summary Table of:

i. GHG potential in 2012, 2020, 2050

Current:  59.2 MMT CO2 (2002 data; http://www.eia.doe.gov/oiaf/1605/ggrpt/pdf/appc_tbl1.pdf) and 58.1 MMTCO2 (CAIT; 2001 data; URL: http://cait.wri.org/cait-us.php?page=yearly) were total NM emissions.  Conversions are about 0.374 MT CO2/bbl gasoline (EIA) based on 19.54 lb CO2/gallon or 8.9 kg/gallon (URL: http://www.eia.doe.gov/oiaf/1605/coefficients.html)
NM: 2.6 million gallons gasoline per day consumed (2006 data; URL: http://tonto.eia.doe.gov/oog/info/state/nm.html)

US consumption about 9.1 million bbls per day or 382.4 million gallons gasoline/day  (http://www.eia.doe.gov/neic/quickfacts/quickoil.html).  
ii. Net Cost per MMTCO2e in 2012, 2020, 2050

b. Insert Excel Worksheet showing summary GHG reduction potential and net cost

6. Data Sources, Methods and Assumptions:

a. Data Sources (see references below)
1. Data from Renewable Fuel Association data as cited by the State of Nebraska at: http://www.neo.ne.gov/statshtml/122.htm
2. Data from Renewable Fuel Association from URL:  http://www.ethanolrfa.org/industry/statistics/#State accessed 3/31/06.

3. The New Harvest: Biofuels and Windpower for for Rural Revitalization and National Energy Security.  The Energy Foundation, 2005.   Report obtained at URL: http://www.ef.org/documents/AgEnergyFinal.pdf.
4. Growing Energy: How Biofuels Can Help End America’s Oil Dependence. Natural Resources Defense Council, 2005.  Report obtained at URL http://www.nrdc.org/air/energy/biofuels/biofuels.pdf, 3/31/06.
5. State data from USDA NASS data base accessed 3/31/06 at URL: http://www.nass.usda.gov/nm/nmbulletin/48_03.pdf.  

6. http://www.eia.doe.gov/oiaf/1605/ggrpt/pdf/appc_tbl1.pdf 
7. Voluntary Reporting of Greenhouse Gases Summary, 2004.  Energy Information Administration, Office of Integrated Analysis and Forecasting, Department of Energy, March 2006.  Available at URL: http://www.eia.doe.gov/oiaf/1605/vrrpt/summary/pdf/0608(2004-s).pdf.

b. Quantification Methods

Monitor grain crop production and conversion to ethanol, compare against state and federal guidelines on ethanol production.

Monitor agricultural wastes available and actually used to produced ethanol.

c. Key Assumptions 
1. Sufficient research and development will be completed and implemented for efficient cellulose conversion to ethanol by 2010.

2. Increased production of grains will result in increased income for New Mexico grain farmers.
3. Increased grain production will not negatively impact water, land resources and will not result in net increase of petroleum products used to provide the offset.
7. Key Uncertainties if applicable:

a. Benefits 

Offsetting petroleum-based gasoline with ethanol produced from grains carries the uncertainty that the grain market will sustain harvest and production of grain for alcohol.  Another uncertainty is increasing ethanol production capacity to meet the expected increase in demand.

Conversion of cellulose to ethanol depends heavily on development of new technology for the conversion.  Without improved efficiency and cost-effectiveness of the conversion process, production of ethanol from cellulose will not be feasible.

b. Costs 

The main uncertainty is in the development of efficient processes for ethanol production from cellulose-based material.  The cost to develop the technology must be covered by investment from private and public (federal) sources.  Currently, however, the estimated cost to accelerate the development of cost effective conversion methods is about the cost of 2 days of crude petroleum imports (3).

8. Description of Ancillary Benefits and Costs, if applicable: 

a. Description of issue #1

Benefits include increased production of grains on New Mexico farmland and creation of new jobs for local workers as the ethanol capacity increases.

Costs include the need to increase the ethanol production capacity in the state using cellulose and starch derived feedstock.

b. Description issue #2

c. Etc. 

9. Description of Feasibility Issues, if applicable:

a. Description of issue #1
Main feasibility issue if with cellulose conversion to ethanol.  

b. Description of issue #2

c. Etc.
10. Status of Group Approval:

a. Pending

b. Completed
11. Level of Group Support: 

a. Unanimous Consent

b. Supermajority

c. Majority

d. Minority

12. Barriers to consensus, if applicable (less than unanimous consent):

a. Description of barrier #1

b. Description of barrier #2

c. Etc.
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