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Current as of 11/14/2007 

Wisconsin Global Warming Task Force Forestry and Agriculture Work Group 
Template for Presentation of Policy Options 

1. Workgroup:  

Agriculture and Forestry 
2. Policy Name:  

Production, capture, and use of animal methane 
3. Policy Type:  (Fiscal measure, regulation, legislation, voluntary R&D, market based mechanism, etc.)  

Option: Demand generation: 

 - Tradable emissions cap. (see comment on last page) 

 - Voluntary consumer purchases. 

Option: State Payment: 

 - Production tax credit. 

 - Investment tax credit. 

 - Subsidy for digester capital costs, interest costs, or lender risk for digester projects. 

 - Tax-exempt bonding for community digester projects.  

 - Tariff mechanism (with increment charged to state fund). 

Research. 
4. Affected Sectors, Sub-Sectors and/or Entities:  

Animal operations. Electric utilities and cooperatives, particularly those serving rural areas. 
Transmission line owners. Digester, generator, and related equipment manufacturers. 

5. Estimated Greenhouse Gas Emissions Reduction Impact  

Fossil energy offsets: 

 All dairy cows manure: 2.93 million MWh of electricity/yr = 3.0 MMT CO2e/year 

 Only operations over 500 Head: 423,597 MWh of electricity/year = 0.43 MMT CO2e/year  

Methane Flaring: 0.65 MMT of CO2e/year (gross); 0.56 MMT of net CO2e/year  

6. Estimated Costs:   

Manure Digesters: $139.5 million to $890 million total cost (includes only capital costs of 
digesters; does not consider varying market prices, profitability of digesters, federal grants, etc.).   

7. Specific Description of Policy Proposal:   

The goal of this policy is to increase the production, capture, and use of animal methane for 
electricity or heat and to reduce current methane emissions. Existing animal agriculture releases 
methane into the atmosphere. Capture and use of currently generated methane would directly 
reduce greenhouse gas emissions from the agricultural sector (even if the methane is only flared 
and not used to produce energy). Generation of additional methane through digesters or similar 
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technology, if used to offset fossil fuel use, would reduce greenhouse gas emissions from 
avoided fossil fuel combustion. 

There are the following policy options: 

Demand Generation 

(a) Establish a cap-and-trade program to increase demand for electricity and biogas from 
digesters.  

(b) Establish a voluntary consumer payment program for electricity or biogas produced from 
manure. Allow consumers to pay a higher rate and require the additional funds be paid for 
electricity or biogas from digesters. 

State Payments 

(c) Grant a tax credit for production of electricity or biogas from manure. 

(d) Grant a tax credit for investments in manure digesters or lagoon covers.  

(e) Provide a state subsidy for digester capital costs, interest costs, or to cover risk incurred by 
private lenders for digester projects. 

(f) Create a state fund for incentives for utilities to pay a higher rate for electricity or biogas 
supplied from manure digesters. 

Research 

In addition to these policy options, there is a need for  

(g) Research to increase the economic viability of waste-to-energy systems generally. In 
particular, research to develop digesters systems that are economical for livestock operations and 
to allow use of other carbon sources (such as yard waste, food waste, and cheese production) and 
research on how to efficiently bring waste-to-energy systems to the market including through 
farmer-owned cooperatives. 

8. Timetables, Duration and Stringency Option:   

Timetables and Duration 

The amount of greenhouse gas offset possible from animal methane can grow only as fast as 
manure digesters and methane capture technology can be installed. This rate will increase with 
research.  

Installation of digester systems is time consuming, requiring at least one year for completion of a 
single system. There are currently under 30 manure digesters in Wisconsin. Given the need for 
more efficient and cost-effective digester technology, installation of more than 60 new digesters 
in the next five to ten years is unlikely.  

For illustration, to install 242 new digesters (the number of  dairy operations with over 500 head 
in section 9 below) in 10 years would require construction of 24 digesters per year. Installation 
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of digesters on 12,000 dairies (most dairies in Wisconsin) in 50 years would require construction 
of 240 digesters per year.  

Once installed, digesters’ productive lives are limited by equipment and maintenance issues and 
can continue a stable rate of offset indefinitely.  

Stringency 

All of the policy options proposed would rely on existing regulatory and tax administration 
mechanisms. None would involve monitoring or enforcement of prohibited behavior.  

9. Explanation of Rough Estimate of GHG Reductions:  

Use of methane would affect greenhouse gas emissions by (a) offsetting use of fossil fuels in 
electricity or heat generation and (b) reducing direct emissions of methane. 

Fossil Fuel Reduction 

(Note: We use high estimates for biogas, electricity generation, and other numbers to yield an 
upper bound on greenhouse gas potential.) 

Assuming Use of Manure from All Dairy Cows: Wisconsin has roughly 1.2 million dairy cows 
and the manure from a single cow can generate up to 109 ft3 of biogas per day1, or up to 65,400 
Btu/day. When burned, up to 35% of this energy can be recovered as electricity, yielding 
6.7 KWh/day of electricity. All Wisconsin dairy cows could therefore generate 2.93 million 
MWh of electricity/year.  

Coal-fired electricity generation in the United States yields an average of 2,249 lbs CO2/MWh.2 
Therefore, offsetting coal by digester electricity would reduce CO2 emissions by 3.0 MMT/year.3 
This is 2.4% of the 123.1 MMT of CO2e emitted in WI/year. 

                                                 
1 Larry Krom, Focus on Energy Renewable Energy Program. “Biogas Production on Wisconsin Farms,” 2nd Annual 
Bio-Conversion Conference, Madison, Wisconsin. 
2 U.S. Environmental Protection Agency, Air Emissions. Available at http://www.epa.gov/solar/emissions.htm. 
3 There are 2,200 pounds in a metric ton. 
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Assuming Use of Manure on Operations Over 500 Head: According to Alliant Energy’s 2006 
study,4 the roughly 199,300 animals on the 242 Wisconsin herds of over 500 head could generate 
39 MW of electricity per hour through manure digestion. Operated at 100% capacity 
collectively, these unites would generate 423,597 MWh of electricity/year5,6 and offset CO2 
emissions by 0.43 MMT CO2e/year or 0.35% of WI’s annual CO2 emissions. 

Methane Flaring 

Capping existing lagoons and flaring the CH4 instead of releasing it (manure stored in lagoons 
emits CH4 directly to the atmosphere) has a net CO2 emission benefit. With 46% of all manure in 
WI stored in lagoons, and an average cow producing 17 gallons of manure/day, WI is storing 
roughly 3.7 billion gallons of manure/yr which may naturally generate 42,966,449 m3 of CH4/yr 
(0.65 MMT of CO2e gross/year); 0.56 MMT of net CO2e (0.5% of WI emissions) would be 
avoided if existing storage lagoons were capped and their CH4 flared.7

10. Rough Estimate of Costs for Selected Years: 

Manure Digesters 

The cost of digester and generator installation vary, but a recent rough estimate is $700 per 
animal for installations on operations of over 1,000 head. The cost per head is likely to be much 
higher on smaller operations. At that price, installing digesters adequate to serve the roughly 
199,300 animals on operations of over 500 head would cost $139.5 million total. That per-animal 
cost for all 1.2 million dairy cows would cost $840 million total. 

These cost estimates must be regarded as order-of-magnitude estimates. The actual cost of 
installation would change dramatically if several hundred to thousands of digesters were to be 
installed. On the one hand, demand for materials and installation services would drive up price. 
On the other, innovation generated by such high volumes would lower price. The net result is 
unknowable and depends on time, the price of other renewable energy supplies, and the market 
demand for greenhouse gas offsets.  

Furthermore, these cost estimates are capital costs, not net operating costs or overall societal 
costs. Each digester will have a payback time, the number of years until revenues cover capital 
costs. The net cost to the digester owner is really the lost revenue that would have been gained 
from investing in something other than the digester. If the revenue from biogas and electricity are 
high enough relative to the cost of capital, there is no net cost. Ultimately, a state subsidy 
program need only cover any gap between returns and capital costs. 

Finally, these cost estimates do not consider other costs such as capital costs for power or gas 
lines, operating costs, or costs of financing. Nor do they consider administrative costs for 
government or utilities.  

                                                 
4 Alliant Energy. Anaerobic digesters and methane production in the agricultural sector of states served by Alliant 
Energy. Technical report, Alliant Energy, 2006. 
http://www.alliantenergy.com/docs/groups/public/documents/pub/p013122.pdf 
5 273,312 = 0.8 × 39 MW × 24 hours per day × 365 days per year. 
6 For comparison, applying the method of parts a and b, but using low end productivity estimates, we estimate 
annual electricity generation from herds over 500 head at 287,700 MWh per year.  
7 Methane combustion yields some CO2. Net savings are a factor of 1.15 smaller than gross savings. 
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Methane Flaring 

Committee members estimate that it costs $1.00–1.50/ft2 to cover a lagoon. This is roughly 
consistent with the amount of cost-sharing offered under the federal EQIP program ($0.70/ft2).7  

11. Barriers to Implementation:   

Manure digesters are capital and maintenance intensive, particularly when coupled with a 
generator to produce electricity from the biogas generated. The large initial capital costs must be 
covered either through grants or through sale of electricity or biogas. The largest barrier to 
adoption of manure digesters at present is the gap between the cost of installation on the one 
hand and the revenue from electricity sales on the other.  

In addition, some installations would require extension of three-phase power lines or gas 
pipelines to the installation, another large capital cost.   

Finally, current regulations on animal waste storage and use of other waste streams as digester 
inputs limit flexibility of digester operation. (These rules were established before interest in 
digesters and could be modified.) 

12. Other Factors:   

Numerous co-benefits exist in regard to methane digesters including: odor reduction and 
numerous value-added products derived from solids (compost for resale, bedding for on-farm or 
resale use, others);  

The energy offset quantified here could be counted twice if the energy sector also takes these 
offsets to fossil fuel energy generation.  

Nutrient management and storage issues are still present. The overall volume of animal waste is 
not reduced significantly and land disposal of liquid fraction must still occur. There is potential 
for farmers to irrigate with the liquid effluent and therefore be able to apply during the growing 
season, however public/neighbor perception of brown water irrigation may inhibit this practice 
from becoming mainstream. 

Chicago Climate Exchange is currently trading credits from methane digesters at a rate equal to 
the amount of methane that would be emitted in the absence of the capture system (see 
calculations in the methane flaring section for estimates of methane emitted).  

Comment on Cap-and-Trade Policies 

Several of the templates, including those one, propose paying landowners and farmers to adopt 
practices that offset greenhouse gas emissions. These payments could come from the state 
directly, or from participants in a cap-and-trade program, who may need to buy offsets to meet 
their emissions limits. If a cap-and-trade program is available, using it to fund offsets would 
offer three benefits over a state-funded program (in addition to saving state taxpayer dollars). 

First, if a cap-and-trade program were enacted, and as its cap were reduced to more stringent 
levels, the price paid for offsets would be likely to rise. In the long run, the benefits to 
landowners and farmers may be higher under a cap-and-trade program than under a state 

                                                 
7 EQIP cost-share policy 367, waste facility cover. Cost-sharing is one-time, but requires a 15-year commitment to 
maintain the cover.  
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incentive program.  

Second, paying for forestry and agricultural offsets through a cap-and-trade program would 
benefit emitters, who would be able to meet some of their obligations through a lower-cost 
option. This would enhance the primary benefit of a cap-and-trade program, which is uncovering 
efficient and low-cost options to reduce greenhouse gas emissions.  

Finally, forestry and agriculture offsets provide other environmental benefits, including surface 
water protection and wildlife habitat. Other offset methods may not provide those benefits. 
Making forestry and agriculture offsets eligible under a cap-and-trade program would bring the 
power of climate markets to support general environmental goals connected to the land. 
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Wisconsin Global Warming Task Force Forestry and Agriculture Work Group  
Template for Presentation of Policy Options 

1. Workgroup:  

Agriculture and Forestry 
2. Policy Name:  

Nutrient and manure management to reduce emissions of nitrous oxide and methane. 
3. Policy Type:  

Options: 

- Government incentive to hasten nutrient management planning (leading to voluntary reduction 
of fertilizer use to optimal levels) 

- Mandate adoption of nutrient management practices 
4. Affected Sectors, Sub-Sectors and/or Entities:  

Farmers, County LCD, DATCP, DNR, NRCS, Cooperatives, Private Agricultural Consultants, 
UW, Fertilizer dealers and manufacturers  

  5. Estimated Greenhouse Gas Emissions Reduction Impact:   

Nutrient Management Planning: 0.97 MMT CO2e/yr 
 

CO2 emissions eliminated by not manufacturing the amount of N that is over applied in WI 
annually: 0.62 MMT CO2e/yr 

  6. Estimated Costs:   

$44.8 million per year for 5 years ($224 million total). 

Cost savings by reducing N application to meet crop need = 459,412,000 lbs N overapplied * 
$0.50/ lb N =$229,706,000 saved annually 

7. Specific Description of Policy Proposal: 

The goal of this policy is to reduce over application of nitrogen to fields (whether from manure 
or chemical fertilizers) and reduce the overall use of chemical fertilizers. Reduction of nitrogen 
application would reduce emissions of N2O from fields. Reduced use of chemical fertilizers 
would reduce emission of CO2 in the manufacturing process. In general, farmers over apply 
nitrogen because optimal application requires detailed measurement and nutrient management 
planning, which may cost more than would be saved in fertilizer costs. 

This proposal has two options, which could be combined: 

(a) Increase state cost-sharing for nutrient management planning to increase adoption of nutrient 
management plans by farmers.  

(b) Require the adoption and implementation of nutrient management plans. (A mandate would 
need to be tied to adequate funding and incentives)  

Note that the proposals do not contemplate reducing yields significantly.  
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In addition the state should: 

(c) increase funding for education on manure handling, nutrient management, use of nitrogen 
inhibitors, and other practices that reduce nitrogen emissions.  

  8. Timetables, Duration and Stringency Option: 

 
  9. Explanation of Rough Estimate of GHG Reductions:   

N2O emissions from fertilizer application (both commercial and manure) to crop soils range from 
1% to 5% of applied N.3  Most research in the Midwest US identifies an emission rate of 1.5% 
N2O loss of N applied.4 Wisconsin livestock produce a large amount of manure (~64.5 million 
tons) which should be utilized as a nutrient source for crops. Legumes are often grown in 
Wisconsin crop rotations and the nitrogen those plants fix from the atmosphere is available to the 
next two years of non-legume crops. This nitrogen is credited the crop year after the legume is 
killed.  

Additional N fertilizer is needed above this amount of manure to sustain the crops Wisconsin 
grows each year, however, a considerable amount of N is over applied in the state. In Wisconsin, 
while approximately 590 million lbs of N is needed to sustain each year’s crop, over 1 billion lbs 
of N is provided to agricultural lands either as manure N, commercial fertilizer, or through 
biological fixation of N by legumes. This results in an estimated over-application of nearly 460 
million lbs N/year in Wisconsin.  If 1.5% of available N is lost as N2O, then 0.97 MMT CO2e/yr 
are emitted from WI agricultural soils due to over-application of N.  

In addition to N2O losses from over-application, manufacturing of N fertilizer generates large 
amounts of CO2. Approximately 3 lbs of CO2 are generated per lb of N fertilizer produced 
(includes emissions generated from processing, manufacturing, and transporting the fertilizer). If 
N over application was eliminated, the CO2 emission reduction by not manufacturing that 
quantity of N fertilizer would be 0.62 MMT CO2/year. 

10. Rough Estimate of Costs for Selected Years: 

Nutrient Management Planning: ATCP 50 requires all cropped acres to have a NM plan by 
January 1, 2008; however enforcement is contingent on an offer of cost sharing at a rate of 
$7/acre/year for 4 years ($28/acre). In order to achieve total compliance in 5 years, annual 
funding would need to be $44.8 million and would increase NM adoption by 1.6 million acres 
each year. 

This estimate includes only state costs of cost-share funding. It excludes private costs and does 
not consider net gains to farmers from avoiding fertilizer waste.  

11. Barriers to Implementation:  

Nutrient management planning is viewed by some producers as too complicated, however most 
producers find that a nutrient management plan actually saves them money through reduced 
fertilizer inputs.   

Under current law, NM adoption is cost-share contingent, making state funding a requirement for 
full participation.  
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12. Other Factors:  (Where relevant, identify potential duplication with other policies that may be recommended and other policy 
interaction issues which group believes the Task Force should be aware of.)  

The efficient use of N fertilizer reduces N runoff into surface water and reduces the amount of N 
entering ground water. Avoiding excessive N applications can significantly reduce the operating 
cost on farms especially at times when N fertilizer is expensive.  

Reduced synthetic N application to farmland may result in revenue loss for fertilizer dealers; 
however dealers have the potential to sell other nutrient related services, such as soil sampling 
and nutrient management plan development.  

Nutrient management plans require reduction of soil loss to tolerable levels which will thus 
conserve soil and sequester carbon.  

Other supporting practices: 

• Injecting or incorporating manure soon after application can reduce N2O volatilization by 
about 90% compared to normal surface spreading 

• Manure stacking or composting: Between 20-30% of N is lost when manure is daily 
hauled. Piling manure results in 10-20% N losses, while composting of manure results in 
the least N loss at 5-15%. Currently 7% of WI dairy manure is stacked and 45% is put 
directly in the spreader2. 

• Nitrification inhibitors reduce N2O emissions by 50-72% 

 
2 Turnquist, A., J. Foltz, and C. Roth. Manure Management on Wisconsin Farms. PATS Report No. 15. January 
2006.  
3Grant et al. 2006. Modeling the effects of fertilizer application rate on nitrous oxide emissions. Soil Science Society 
of America Journal. 70:235-248. 
4Delucchi, M.A. 2003. Appendix C: Emissions related to cultivation and fertilizer use. An Appendix to the Report: 
“A Lifecycle Emissions Model (LEM): Lifecycle Emissions from Transportation Fuels, Motor Vehicles, 
Transportation Modes, Electricity Use, Heating and Cooking Fuels, and Materials.” UCD-ITS-RR-03-17C. 
http://www.its.ucdavis.edu/publications/2003/UCD-ITS-RR-03-17C.pdf
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Wisconsin Global Warming Task Force Forestry and Agriculture Work Group 
Template for Presentation Policy Options 

1.  Workgroup:  

Agriculture and Forestry 
2. Policy Name:  

Encourage prairie plantings to increase soil C sequestration and provide state funding for 
research on soil C storage in prairie ecosystems 

3. Policy Type:  (Fiscal measure, regulation, legislation, voluntary R&D, market based mechanism, etc.)  

Fiscal Measures – Cost-share funding for prairie restoration/creation activities;  

Voluntary R&D – Provide research dollars to investigate carbon storage in prairie systems 
4.  Affected Sectors, Sub-Sectors and/or Entities:  

Landowners, developers, DNR, DATCP, UW, County LCD, RC&D, Researchers, EPA 
5.  Estimated Greenhouse Gas Emissions Reduction Impact:  (Relevant target year(s) should be selected based on timing of measure, 

with reductions estimated as of that year(s) and not on a cumulative basis, in comparison with a rough cut business as usual 
scenario.  WRI will assist in this task.  Later in the process, reduction estimates will be refined based on Reference Case developed 
for the Task Force.)  

Prairie Restoration:  

o 7.2 MMT CO2 = 12 Tons CO2/acre over 25 years * 600,000 acres  
o Assumes sequestration rates of 1.04 T CO2/ac for first 5 years, 0.67 T CO2/ac for 6-10 years, and 0.22 T 

CO2/ac for 11-25 years 

o 5 year contract  = 5.2 T CO2/acre * 600,000 acres= 3.1 MMT CO2 

o 10 year contract = 8.5 T CO2/acre * 600,000 acres = 5.1 MMT CO2 
6. Estimated Costs:  (Rough estimate of administrative costs and other material costs such as electric rate impact, for same years as 

selected for GHG reduction impact.)  

Prairie Restoration Cost-sharing: $11.5-70 million 

Prairie C sequestration research: $100,000/yr 
7.  Specific Description of Policy Proposal:  (Description should be specific, including material terms so that people understand what 

is being agreed upon; however, legislative or regulatory language should not be drafted.) 

Provide a tax incentive for establishment and maintenance of prairie plantings, administered as a 
credit through the state income tax, similar to the homestead tax credit or farmland preservation 
tax credit.1

8.  Timetables, Duration and Stringency Option:  (When will the measure take affect, how long will it last, how stringent will it be over 

                                                 
1 The agriculture small group suggested a property tax reduction, similar to the reduction available for forested land under 
the managed forest law. This would require amending the uniformity clause of the Wisconsin constitution, since prairie 
land is not a separate class from agricultural, undeveloped, or forested lands. Furthermore, much of the property tax 
reduction for land enrolled in the managed forest law is recouped through stumpage fees paid to the Department of 
Natural Resources when enrolled land is harvested. Indeed, the main purpose of the law is to delay property tax 
payments until harvest. Prairie planting do not yield delayed revenue as forests do. See 
http://www.legis.state.wi.us/LRB/pubs/consthi/02consthiII02.htm and 
http://prodwbin99.dnr.state.wi.us/forestry/ftax/managed.htm. 
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time?) 

Prairie Restoration:  
Carbon sequestration would begin immediately, but the rate of the carbon storage in restored 
prairies would decrease over time, and eventually hit a state of equilibrium at which point carbon 
would be stored in and emitted by the soil at equal rates.  

Cost share could be a lump sum payment at various rates for 5, 10 and 25 year contract periods.  
9. Explanation of Rough Estimate of GHG Reductions:  (Concise, transparent and well-referenced explanation of estimate of GHG 

emissions reduction estimate for years selected, including description of important assumptions.  Final number should be in million 
metric tons of CO2 or other GHG.)  

Prairie Restoration: Carbon storage in soils decreases over time as the soil builds its carbon 
pool. The first 5 years of prairie restoration sequester C at a higher rate than the subsequent 5 
years. 2 For prairies that are 1-5 years old (or years since the restoration was initiated), a rate of 
sequestration of 70 g C/m2/yr can be assumed; 6-10 years old, 45 g C/m2/yr; for 10+ years old, 
assume 15 g C/m2/yr. Converting soil C to CO2 requires a 3.667 conversion factor.   

There are currently 600,000 acres of land enrolled in CRP in Wisconsin. Retaining this land in 
prairie is a reasonable goal for prairie planting acreage.  Since landowners are often reluctant to 
sign long term contracts, maximum contract duration of 25 years is suggested, but the contracts 
could be for 5 or 10 year time frames.  

10. Rough Estimate of Costs for Selected Years:  (Concise, transparent and well-referenced explanation of estimates of administrative 
cost of policy for designated years and other key material costs that should be considered by the Task Force.) 

Cost-share is available through the federal NRCS Wildlife Habitat Improvement Program 
(WHIP) and Grassland Reserve Programs. WHIP will reimburse $40/acre for brush 
management, $85 or $170/acre for cool and warm season plant mixtures respectively, and 
$60/acre for prescribed burning, all of which are potentially necessary for proper prairie site 
preparation, restoration and maintenance. The cost-share available through WHIP totals $185/ac 
for cool season plantings and $27/ac for warm season plantings. In FY07, WHIP cost-sharing 
was $590,562 for all WHIP practices. The Grassland Reserve Program will cost-share up to 90% 
of the restoration if the land has never been plowed and up to 75% if the land was once in crops 
(cost-share based on actual receipts generated during project). 

At WHIP cost-share rates for 100,000 ac/yr, the annual cost would range between $18.5-27 
million/yr. 

11. Barriers to Implementation:  (Description of barriers to implementation identified for policy, including technological, political and 
financial barriers, and where possible, recommendation on how to overcome these barriers.)  

There is a concern that working lands would be taken out of production for prairie restoration 
projects, or that these projects may compete with land use for energy crop production. 

12.  Other Factors:  (Where relevant, identify potential duplication with other policies that may be recommended and other policy 
interaction issues which group believes the Task Force should be aware of.)  

Prairie plantings provide excellent wildlife habitat and numerous water quality benefits. Prairies 
provide permanent vegetation cover which reduces soil erosion. The long rooted nature of prairie 
species increases water infiltration, thereby reducing the likelihood of stormwater runoff issues 

                                                 
2 Kucharik. Personal Communication. September 4, 2007.  
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such as flooding. Prairies require significantly less maintenance than conventional lawns; 
mowing frequency and herbicide and fertilizer inputs are significantly reduced if not eliminated.  
 
There are a few factors to consider with the acreage estimate. Currently, there are 600,000 acres of 
CRP land in Wisconsin. This land is already in prairie, and a reasonable public policy goal would be 
to retain it in prairie. (Note that the longest lived CRP land is probably showing a lower rate of 
annual sequestration than for newly established prairie.)  
 
A higher, but more costly goal would be to convert currently cropped highly erodible land to prairie.  
There are 1.8 million acres of cropped land with an erodibility index over 15 and 1.3 million acres 
with an erodibility index between 8 and 15. Converting this land to prairie, would yield sequestration 
of 3.2 MMT per year for the first five years. A total that is seven times higher than the total for CRP 
only land. 
 
An even higher goal would be to convert all highly erodible land, not just that currently being cropped.  
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Wisconsin Global Warming Task Force Forestry and Agriculture Work Group 
Template for Presentation of Policy Options 

1. Workgroup:  

Agriculture and Forestry 
2. Policy Name:  

Increase carbon stores in agricultural soils through adoption of soil management practices. 
3. Policy Type:  

Four alternatives: 

 - Government payment for adoption of practices. 

 - Tradable emissions cap. (see comment on last page) 

 - Mandate adoption of practices. 

 - Research.  
4. Affected Sectors, Sub-sectors, and/or Entities:   

Farmers, County Land Conservation Departments, DATCP, DNR, Manure Haulers, NRCS, 
Private Agricultural Consultants, UW. 

5. Estimated Greenhouse Gas Emissions Reduction Impact:   

0.5 to 5.0 MMT CO2/year 
6. Estimated Costs:  

Note: cost curve to be estimated by Winrock International.  

Placeholder cost range: $18.5 million to $185.0 million per year for a state program. 

No estimate made for costs to purchasers under a cap-and-trade program. 

No estimate made for enforcement costs under a mandate.  

No estimate made for costs of research or negotiation with CCX. 
7. Specific Description of Policy Proposal:  

The goal of this policy is to increase carbon stores in agricultural soils by 10% over the next 25 
years or by an average of 0.5 T CO2/acre/year. In the opinion of the workgroup members—
supported by current research—that is a high but physically attainable goal.  For this per acre 
rate to have a large total carbon sequestration, a significant number of farmers must adopt 
agricultural practices such as reduced tillage, no-tillage, cover cropping, incorporation of organic 
matter, and other practices demonstrated to be effective by research.  

The proposal is to make adoption of such practices financially worthwhile through one or more 
of three policies: 

(a) Increase government payments to farmers for adoption of the practices. (Various federal, 
state, and local programs already provide such payments.) 

(b) Establish a general carbon cap-and-trade system to increase market demand for carbon-
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sequestering soil management practices from participants in the Chicago Climate Exchange or 
similar entities.  

(c) Require farmer compliance with the practices. (State law includes a set of required practices, 
which are only enforceable if cost-sharing is offered.  A mandate would need to be tied to 
adequate funding and incentives) 

In addition to these methods, the state should: 

(d) Increase funding for research on the most effective soil management practices for 
sequestering carbon, particularly the role of manure incorporation and dairy rotations, and 

(e) Negotiate with the Chicago Climate Exchange to allow credits for increasing of organic 
matter in soils. (Currently, the exchange offers credits for tillage practices independent of 
measured soil organic matter. Dairy rotations are ineligible for extended no-till, even though 
some reduced till manure injection practices may be able to increase soil organic matter.)   

8. Timetables, Duration and Stringency Options:  

Soil carbon sequestration begins in the first year of modified tillage, progresses rapidly for 
roughly ten to twenty years, and eventually plateaus. Unfortunately, soil carbon loss occurs over 
only a few years when soil is disturbed. Since Wisconsin dairy rotations require some soil 
disturbance periodically (see section 11, below), more research is required to determine how 
much and what form of soil disturbance would be acceptable. Note that existing state soil 
conservation programs do not include significant penalty provisions for intermittent tillage.  

Existing soil sequestration programs, such as that run by the Chicago Climate Exchange, require 
specific tillage practices and monitor compliance on a random sample basis. This approach 
would be acceptable for a state payments program. However, it would be preferable to base 
payments on actual organic matter increases. This would require research into sampling and 
analysis methods, particularly research into soil sampling error rates.  

9. Explanation of Rough Estimate of GHG Reductions:  

Wisconsin agricultural soils average about 2% organic matter content, roughly 50% of pre-
settlement levels. Increasing soil organic matter content, and thus soil carbon, can only occur 
gradually over several decades. Sequestration is most rapid in early years and eventually 
plateaus.  

UW researchers estimate that a 10% increase in soil carbon is possible in 25 years, equivalent to 
an average of 0.5 T CO2/acre/year. Note that this estimate is within the range accepted by the 
Chicago Climate Exchange: 0.2 to 0.6 T CO2/acre/year.1  

Roughly 15% of agricultural fields are now under no-till, and a significant increase in acreage is 
possible, especially in western and south-central Wisconsin because of topography, soils, and 
cropping patterns.  Sequestration practices could reasonably be extended to an additional 
1.0 million acres.  

The highest rate possible would require extending sequestration tillage practices to all of  

                                                 
1 Christopher Kucharik, personal communication.  
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Wisconsin’s roughly 10 million acres that are currently either cropped or grazed. At an average 
rate of sequestration of 0.5 T CO2/acre/year, Wisconsin’s agricultural soils could sequester 
between 0.5 and 5.0 MMT CO2/year.  

10. Rough Estimate of Costs for Selected Years:  

State Payment Program 

The cost to the state of a voluntary state payment program depends on the reservation price of 
those who would participate in the program. Participation carries various possible costs to 
participants including yield losses, capital costs for new equipment, pesticides costs, and 
opportunity costs of alternative land-use practices. Sequestration tillage can carry benefits to the 
participant including reduced equipment use, which would offset these costs. Furthermore, the 
payment rate would need to increase as the number of participants increases (those most willing 
and able to adopt sequestration practices will do so first, at lower payment rates). An estimate of 
the cost curve for sequestration practices will be made as part of Winrock International’s work. 
Note that Winrock’s estimate will only reflect direct costs of farmer participation, not aggregate 
social costs, estimation of which requires general equilibrium modeling of the type performed by 
ICF. 

In the interim, a rough estimate for the cost of a state payment program can be drawn from 
payments under existing state and federal programs. Cost-sharing from federal and state 
programs for conservation tillage ranges from $15/acre/year for a three-year contract under the 
federal EQIP program to $18.50/acre/year for a four-year contract under the Wisconsin program.  

Extending sequestration tillage practices to an additional 1.0 million to 10.0 million acres at 
$18.50/acre/year cost-sharing would require payment to farmers totaling from $18.5 million to 
$185.0 million dollars per year. However, despite current payment rates, the conversion of 
existing lands to no-till is relatively small, approximately 10,000 acres/year in WI. This implies 
that even $18.50/acre/year will be inadequate to hasten the adoption of sequestration tillage 
practices to achieve the 1.0 million to 10 million acres sought under this policy proposal, and that 
the actual cost will be higher. 

In addition to payments to participants, a state program would entail administrative expenses. 
The existing federal National Resource Conservation Service conservation program, EQIP, along 
with the Wisconsin non-point source pollution program, provides the administrative support for 
local implementation of soil conservation practices through County Land and Water 
Conservation programs and local NRCS offices.  

Payments Induced by a Cap-and-Trade program. 

Establishment of a cap-and-trade program would create demand for carbon sequestration from 
carbon emitters, such as power plants. Those entities with carbon emissions limited by the cap-
and-trade program would purchase sequestration (or other offsets) from various sources, 
including farmers engaged in sequestration practices. The total amount paid to farmers, and 
indeed the amount of sequestration bought from farmers, would depend on market conditions 
that cannot be predicted in isolation. 

Currently, the price of agricultural soil sequestration on the Chicago Climate Exchange is 
roughly $1.60/acre/year. This value has been as high as $2.10 in the last nine months. As is the 
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case with a state payment program, the price paid by offset-purchasers would have to rise 
dramatically before significant voluntary sequestration practices would be adopted.  

Requirements, Research and CCX 

No estimate is made of the cost enforcement, of additional research, or of negotiation with the 
Chicago Climate Exchange. 

11. Barriers to Implementation:  

The Wisconsin agriculture sector includes nearly 16,000 dairy operations, whose crop rotation 
most often includes four years of corn grain/silage followed by three or more years of alfalfa 
hay. The main nutrient source for these crops is the animal waste those operations generate.  The 
need to turn over the alfalfa hay at the end of its productive “life” and to incorporate manure to 
increase nutrient uptake and reduce nutrient losses to water and atmospheric resources are why 
some Wisconsin dairy operations may be reluctant to practice conservation tillage, especially no-
till. Additionally, the CCX payment of between $1.60-2.20/acre may not be high enough to 
offset the cost for new equipment and potential lower yields during conservation tillage 
establishment. More limiting is the CCX requirement for no-till, strip-till, or ridge-till, and a 
minimum 5 year continuous commitment.   

12. Other Factors:  

Practicing conservation tillage and incorporating organic matter has considerable environmental 
co-benefits. Conservation tillage results in dramatically reduced soil erosion and phosphorus run-
off to water resources. Soil quality is increased through increased soil organic material. 
Incorporating manure has considerable surface water quality benefits. 

Comment on Cap-and-Trade Policies 

Several of the templates, including this one, propose paying landowners and farmers to adopt 
practices that offset greenhouse gas emissions. These payments could come from the state 
directly, or from participants in a cap-and-trade program, who may need to buy offsets to meet 
their emissions limits. If a cap-and-trade program is available, using it to fund offsets would 
offer three benefits over a state-funded program (in addition to saving state taxpayer dollars). 

First, if a cap-and-trade program were enacted, and as its cap were reduced to more stringent 
levels, the price paid for offsets would be likely to rise. In the long run, the benefits to 
landowners and farmers may be higher under a cap-and-trade program than under a state 
incentive program.  

Second, paying for forestry and agricultural offsets through a cap-and-trade program would 
benefit emitters, who would be able to meet some of their obligations through a lower-cost 
option. This would enhance the primary benefit of a cap-and-trade program, which is uncovering 
efficient and low-cost options to reduce greenhouse gas emissions.  

Finally, forestry and agriculture offsets provide other environmental benefits, including surface 
water protection and wildlife habitat. Other offset methods may not provide those benefits. 
Making forestry and agriculture offsets eligible under a cap-and-trade program would bring the 
power of climate markets to support general environmental goals connected to the land. 
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Work Group 
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1. Workgroup:   

Agriculture and Forestry. 

2. Policy Name:   

Develop a state-level program to prevent loss of forest through parcelization or conversion 
out of forestry.  

3. Policy Type:   

Legislation and changes to existing state programs and rules affecting forests.  

4. Affected Sectors, Sub-Sectors and/or Entities:   

Forestry land owners, land trusts, property developers, local government, and potential 
greenhouse gas emitters   

5. Estimated Greenhouse Gas Emissions Reduction Impact:   

This policy would result in the avoidance of GHG emissions and an increase in the carbon 
sequestration potential of Wisconsin’s existing forest lands.  

Estimates of potential GHG impacts will be provided upon completion of further analysis. 

6. Estimated Costs:   

The estimated annual cost of the state level Forest Legacy Program would include 
$1,000,000 annually for the acquisition of easements and additional program and 
administrative overhead.  The cost would be reduced by administering this program in 
conjunction with existing programs.  This funding could come from a variety of sources such 
as federal grants, private donations, and the state. 
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7. Specific Description of Policy Proposal:   

A number of methods could be used to help to decrease the loss of forests due to conversion 
and parcelization.  For example, the state could require changes to local zoning and related 
requirements that discourage or prevent the conversion or parcelization of forested land.  
However, these changes are likely to raise political concerns from local communities and 
citizens as well as potential legal challenges. 

Incentives can also be used to reduce the loss of forest land through conversion and 
parcelization.  Our recommendation is for Wisconsin to develop a Forest Legacy Program 
similar to the Federal Forest Legacy Program.  Under this state Forest Legacy Program, 
matching funds would be made available to land trusts and local communities to allow the 
voluntary placement of conservation easements for forest lands.   

Consistent with the USDA Forest Legacy Program, the state Forest Legacy Program could 
provide 75% of the funding and require a 25% match by land trusts, local governments, or 
tribes.  The match could also be from donated easements over a portion of the land.  Also, the 
program could seek federal grants from programs such as the USDA Forest Legacy Program 
or the NRCS Environmental Quality Incentives Program (EQIP) to purchase conservation 
easements.  The program could also accept donations and reduced-priced sales of 
conservation easements against forested lands. 

The state Forest Legacy Program would determine the most effective use of its budget and, in 
particular, the sites that are most important to protect from conversion or parcelization.  This 
program would provide many public benefits such as enhance water and air quality, wildlife 
habitat and public access for hunting and fishing.  The additional and continual carbon 
storage capacity of these lands would be an additive benefit of this program. 

Another recommendation is the creation of a Forest Planning Grant Program which would 
assist local governments with ensuring that planned growth maintains or increases forests.  
This would allow communities and municipal governments to have resources available to 
assess the cumulative public value of the forest lands within their jurisdiction and make 
appropriate planning and zoning decisions. 

The State Forest Legacy and Forest Planning Grant Programs would require funding to pay 
for the conservation easements and grants.  One appropriate source of this funding could be 
raised from the sale of allowances under a cap-and-trade program and/or monies raised via a 
carbon tax.  Other options are to impose small fees against green-field developments or 
building permits or requiring that developments off-set the carbon sequestration potential of 
the land parcel, however these would most likely face significant opposition.  
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8. Timetables, Duration and Stringency Option:   

The programs would commence as soon as legislation gives authorization and funds are 
made available.  Accordingly, its timing may likely be tied to the implementation of a cap-
and-trade program, a carbon tax, or other funding sources.  The Forest Legacy Program 
would not require any particular land owners to place conservation easements against their 
land, but would allow for voluntary transactions. Once easements are put in place, they 
would be legally enforceable against the property owner. 

9. Explanation of Rough Estimate of GHG Reductions:   

Pending further analysis 

10. Rough Estimate of Costs for Selected Years:   

This policy would involve the establishment of a Forest Legacy Program, which would have 
associated administrative costs.  These costs could be minimized by having the program run 
in concert with the present State Stewardship Program and through partnerships with land 
trusts, which would both provide some matching funds and potentially help to enforce 
restrictive covenants against forestry parcels. 

Further cost estimates are being developed 

These costs are estimated in present value (2007) dollars. 

11. Barriers to Implementation:   

The largest barrier to implementation would be the determination of the appropriate method 
for funding the program.  As noted above, this could be from the sale of allowances under a 
cap-and-trade program, a carbon tax, and/or a fee against green-field property that is sub-
divided or otherwise developed. 

12. Other Factors:  

Several of the templates propose paying landowners and farmers to adopt practices that offset 
greenhouse gas emissions. These payments could come from the state directly, or from 
participants in a cap-and-trade program, who may need to buy offsets to meet their emissions 
limits. If a cap-and-trade program is available, using it to fund offsets would offer  three 
benefits over a state-funded program (in addition to saving state taxpayer dollars). 
 
First, if a cap-and-trade program were enacted, and as its cap were reduced to more stringent 
levels, the price paid for offsets would be likely to rise. In the long run, the benefits to 
landowners and farmers may be higher under a cap-and-trade program than under a state 
incentive program.  
 
Second, paying for forestry and agricultural offsets through a cap-and-trade program would 
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benefit emitters, who would be able to meet some of their obligations through a lower-cost 
option. This would enhance the primary benefit of a cap-and-trade program, which is 
uncovering efficient and low-cost options to reduce greenhouse gas emissions.  
 
Finally, forestry and agriculture offsets provide other environmental benefits, including 
surface water protection and wildlife habitat. Other offset methods may not provide those 
benefits. Making forestry and agriculture offsets eligible under a cap-and-trade program 
would bring the power of climate markets to support general environmental goals connected 
to the land. 

13. Co-Benefits 

Estimates have shown that wood based industries or tourism sensitive sectors account for 
12% of the Gross State Product and 18% of the jobs in Wisconsin.  The tourism sensitive 
sector has an estimated output of over $13 billion and employs almost 450,000 people in the 
state.  State residents alone spent over $5.5 billion per year on goods and services associated 
with forest based recreation during 1996.  The majority of this spending was done in local 
regions within close proximity to the recreational site.1

 
There are other significant co-benefits associated with Wisconsin’s forest lands.  In 
additional to supporting Wisconsin businesses and tourism there are a variety of ecosystem 
services that forests provide.  Wisconsin’s forest provide habitat for a diverse assortment of 
plants and animals, protect the states soil from erosion, enhance water and air quality and 
provide hunting and fishing opportunities. 

 

                                                 
1 Forests and Regional Development:  Economic impacts of woodland use for recreation and timber in Wisconsin. 
D. Marcouiller and T. Mace.  1999 University of Wisconsin System, Cooperative Extension Publications 
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Wisconsin Global Warming Task Force Forestry and Agriculture 

Work Group  
Template for Presentation Policy Options  

 
 

 
1. Workgroup:  

 
Agriculture and Forestry  
 

2. Policy Name:  
 
Engaging private forest landowners in sustainable forest management activities which 
enhance carbon sequestration  

 
3. Policy Type:   

 
Market-based initiatives, legislation, fiscal measures, program development 

 
4. Affected Sectors, Sub-Sectors and/or Entities:  

 
Landowners, forest products industry, and small businesses. 
 
Approximately 55% of Wisconsin forest land is owned by at least 260,000 individuals, 
families, and small non-commercial entities. There are many more who own from one to ten 
acres since the 260,000 figure includes only ownerships of ten acres or more. Technical 
assistance to such landowners is provided by DNR foresters, private consultants and foresters 
in the employ of the forest products industry.  

 
5. Estimated Greenhouse Gas Emissions Reduction Impact:   

 
This policy is expected to result in an increase of carbon sequestration on forest lands.   
 

6. Estimated Costs:   
 

Cost of providing incentives under this program will range with the participation and the 
extent of incentives provided to the landowners.   
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7. Specific Description of Policy Proposal:  
 

This policy would create incentives for private landowners to engage in sustainable forest 
management techniques and practices which increase the carbon storage potential of their 
forests.  An outreach and education program would be necessary to reach out to the many 
forest landowners in the state who could participate in this program.  The success of this 
policy would also require the development of standards for participation in carbon 
sequestration programs and the appropriate silvicultural practices. 
 
Outreach, Education and Technical assistance 
 

• Develop systems to contact private forest landowners with information about eligible 
programs, technical assistance and other resources 

 
The biggest challenge to engaging effectively with private forest landowners is the 
lack of systems and processes to contact these landowners.  An outreach and 
education strategy which would include the creation of systems to identify, contact 
and reach-out to landowners is necessary to provide information and technical 
assistance on carbon sequestering forest management practices.   

 
• Off-set transaction costs of marketing carbon credits through the development of state 

wide standards and protocols for carbon monitoring and measurement 
 

The transaction costs associated with marketing and selling carbon can be a 
significant hurdle for many private landowners.   The state would help to off-set this 
transaction cost until the market can mature and support a higher cost of carbon.  This 
would be accomplished by the state developing standards and practices for 
monitoring and measurement of carbon sequestration and protocols for voluntary 
carbon accounting on forestlands. 

 
• Increase technical resource availability to landowners through additional staff and 

grant funding 
 

The state could provide increased technical resources to landowners to encourage 
sustainable management practices consistent with carbon sequestration and provide 
assistance in marketing the associated carbon credits.  Technical assistance would be 
provided directly by the DNR through the addition of committed staff, or through 
increased grant funding available through the Wisconsin Forest Landowner Grant 
Program (WFLGP).   

 
Financial Incentives 
 
Specific incentives for private landowners could take three forms.   
 

• First is to identify opportunities within existing programs such as Wisconsin Forest 
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Landowner Grant program where incentives can be added.   
 

• The second would be the creation of a new shorter term incentive program called the 
Carbon Sequestration Tax Incentive Program (CSTIP).   

 
This program would provide property tax relief similar to the Managed Forest Law, 
but would involve a “carbon lease” to the state for a short period than a contract under 
MFL.  The program would require the landowner to develop a forest management 
plan and commit to sustainable forest management activities that increase the carbon 
sequestration potential of the forest.   

 
• The third option is to allow property owners to take part in multiple programs by 

developing rules and guidance for landowners and the state.   
 

Under this option, property owners that are enrolled in Managed Forest Law would be 
allowed to also participate in a carbon sequestration incentive program.  This hybrid 
approach would recognize additional carbon sequestration promoted by landowners 
and provide additional incentives that each individual program could not. 

 
   

8. Timetables, Duration and Stringency Option:   
 

This program could be implemented immediately and would need to be reviewed after five 
years to determine if the policy objectives were being met, or if adjustments are necessary.  
Immediate tasks would involve the creation of appropriate silvicultural practices and 
standards, as well as an outreach and education program.  In the second year of 
implementation, increased technical resources and assistance through state staff and grants 
would be made available based on funding.   
 
The development of the CSTIP would be dependent upon legislation and would likely begin 
in 2009. 
 

9. Explanation of Rough Estimate of GHG Reductions:   
 

Changes in forest management techniques are estimated to represent a carbon sequestration 
rate of 0.2 metric tons of Carbon per acre per year.1   

                                                 
1 IPCC (2000) Special Report on Land Use, Land-Use Change, and Forestry, R.T. Watson et al. (eds.), 
Intergovernmental Panel on Climate Change, Cambridge University Press, p. 184. 
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10. Rough Estimate of Costs for Selected Years:   
 

Cost estimates will be developed. 
 
11. Barriers to Implementation:   
 

Once decisions are made on what sustainable forest management practices should be 
recommended, these could be incorporated into forest management plans.  Requiring 
revisions to existing plans would impose an additional cost of property owners. Adoption of 
these practices, unless made mandatory, would then be up to landowners. The lack of direct 
contact between landowners, even those enrolled in MFL, Tree Farm, and professional 
foresters is the largest barrier to adoption of forest management activities.  
 
Creating an effective mechanism to reach the majority of landowners, not enrolled in MFL or 
Tree Farm, would be difficult, but crucial to success. 
 

12. Other Factors:   
 
 

Several of the templates propose paying landowners and farmers to adopt practices that offset 
greenhouse gas emissions. These payments could come from the state directly, or from 
participants in a cap-and-trade program, who may need to buy offsets to meet their emissions 
limits. If a cap-and-trade program is available, using it to fund offsets would offer  three 
benefits over a state-funded program (in addition to saving state taxpayer dollars). 
 
First, if a cap-and-trade program were enacted, and as its cap were reduced to more stringent 
levels, the price paid for offsets would be likely to rise. In the long run, the benefits to 
landowners and farmers may be higher under a cap-and-trade program than under a state 
incentive program.  
 
Second, paying for forestry and agricultural offsets through a cap-and-trade program would 
benefit emitters, who would be able to meet some of their obligations through a lower-cost 
option. This would enhance the primary benefit of a cap-and-trade program, which is 
uncovering efficient and low-cost options to reduce greenhouse gas emissions.  
 
Finally, forestry and agriculture offsets provide other environmental benefits, including 
surface water protection and wildlife habitat. Other offset methods may not provide those 
benefits. Making forestry and agriculture offsets eligible under a cap-and-trade program 
would bring the power of climate markets to support general environmental goals connected 
to the land. 

 
13. Co-Benefits: 
 

Wisconsin’s forestlands provide a wide variety of public value to the residents and 
businesses of the state.  In addition to carbon sequestration, the forests provide many 
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valuable ecosystem services including habitat, soil stabilization, water quality and recreation.  
Additionally, the increase in sustainable forest management activities would increase over all 
health of the state’s forests which would enable to better resist pests as Gypsy Moth, Emerald 
Ash Borer and Jack Pine Budworm and invasive species such as garlic mustard and glossy 
buckthorn.   
 
The forest industry in Wisconsin employed over 72,000 people in 2005 at over 1400 
companies.  The value of shipments from the forest industries in 2002 was over $19 billion.  
Increasing the number of private landowners actively participating in sustainable forest 
management will help ensure a constant resource for the forest industry and the developing 
bioenergy and biofuel industries.  
 
The tourism industry in Wisconsin is also affected greatly by Wisconsin’s forest lands.  It is 
estimated that in 1996 state residents alone spent over $5.5 billion on goods and services 
associated with forest-based recreation.2

 
Co-benefits associated with this policy option include an increase in forest health around the 
state.  Other benefits include the development of significant expertise within the state 
surrounding carbon sequestration practices and the promotion of economic activity 
supporting carbon sequestration. 

 
 
 

                                                 
2 Forests and Regional Development:  Economic impacts of woodland use for recreation and timber in Wisconsin. 
D. Marcouiller and T. Mace.  1999 University of Wisconsin System, Cooperative Extension Publications 
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Template for Presentation Policy Options  
 
 

1. Workgroup:  
 

Agriculture and Forestry Working Group 
 

2. Policy Name:  
 

Enhance Carbon Sequestration and Energy Efficiency in Urban Environments through increased 
tree planting.   
 

3. Policy Type:   
 

Fiscal measure/Legislation/market based mechanism 
 
4. Affected Sectors, Sub-Sectors and/or Entities:  
 

Forestry and green industry, local governments, businesses/corporations, energy utilities, non-
profits, sewerage districts, schools/colleges, private landowners, residents. 

 
5. Estimated Greenhouse Gas Emissions Reduction Impact:   
 

Current estimates indicate that urban forests in the State have a 2002 base year carbon storage of 
6,147,000 tons.  Annual additional carbon sequestration rates are estimated at 400,000 tons.  
Avoided carbon emissions are estimated to be 50,000 tons annually due to reduced energy 
demand for heating and cooling.  Within the Midwest, large trees provide over 7 times the 
benefits of small trees1. 

 
The Wisconsin Urban Forestry Council is proposing a “20 million by 2020” initiative that would 
add 20 million urban trees and preserve the estimated 27 million already in the state.  Additional 
carbon storage within urban forests would be an estimated 4,553,333 tons in the year 2020.  The 
annual rate of carbon sequestration is estimated at an additional 300,000 tons.  The annual 
avoided carbon emissions would increase an estimated 37,037 tons2.   

 
6. Estimated Costs:   

 
State costs associated with an increase in the Urban Forest Grant Program, implementation of a 
state-wide action campaign and additional support are estimated to be $2,753,000 annually.  This 
expenditure by the state is offset by the estimated savings to Wisconsin residents of $18,000,000 

 
1 Calculated as a ratio from the Midwest Community Tree Guide: Benefits, Costs, and Strategic Planting, 
E.G. McPherson et al.,  United States Department of Agriculture, Forest Service, General Technical Report PSW-
GTR-199, November 2006. 
2  The carbon storage, sequestration and avoided emissions figures are proportional estimates.  Numbers from the 
UFORE model projection are pending. 
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annually by 2020.  This cost savings is estimated to increase proportionally with the increase in 
number and growth of urban trees.  

 
 
7. Specific Description of Policy Proposal:   
 

Policy would involve a statewide action campaign, an increase in the Urban Forestry Grant 
Program and additional support resources at the state level.  

 
The statewide action campaign would engage all sectors to plant and manage urban trees to 
maximize urban forest contributions to greenhouse gas reduction. This action campaign would 
target specific audiences (e.g. public officials, businesses, land owners, educators) and messages 
(e.g. 3:1 pay back for municipalities; you can do your part to address climate change).  Planting 
urban trees could be used by industrial emitters as a carbon emission offset. 
 
Increased  Urban Forestry Grants and  state level resources would facilitate and provide 
incentives for partnerships needed to accomplish the 20 Million by 2020 Initiative goals, foster 
integrated efforts between the Wisconsin Urban Forestry Council, UW Extension, teachers, 
professional associations, private sector, non-profit organizations, universities/tech colleges, 
nature centers, and local governments, monitor urban forest impact on carbon and energy 
reduction and expand research on improving urban forest contribution to reducing greenhouse 
gasses. 
 

8. Timetables, Duration and Stringency Option:  
 

The Urban Forestry Grant Program is already in place within the Department of Natural 
Resources and within many communities around the state.  This program would be evaluated 
every five years to determine progress towards goals and make adjustments if needed.  The 
program will be incentive and market based with voluntary participation.  

 
9. Explanation of Rough Estimate of GHG Reductions:   
 

Carbon sequestration and green house gas reduction estimates are conservative estimates based 
upon accepted and peer reviewed methodology developed by the USDA Forest Service.  

 
10. Rough Estimate of Costs for Selected Years:   

 
Cost estimated based upon a $1.5 million increase in the Urban Forest Grant Program, an 
estimate of the additional resource needs to support the “20 million by 2020” initiative and the 
development and continued implementation of an action campaign.  The additional resources are 
funded by the Department of Natural Resources Urban Forestry program and housed within UW 
system partners.  All estimates are in 2007 dollars and do not include any adjustment for inflation 
or other increases.   

 
11. Barriers to Implementation:   
 

Barriers include a lack of diverse tree stock and a limited awareness regarding the benefits of 
urban forests and their need for management.  Public officials often are not aware of the entire 
benefit/cost associated with the urban forest (the investment pays off at a 3:1 rate), the private 
sector does not yet associate urban forestry or tree planting programs with a positive impact on 
climate change or reducing energy demand and a commodity-based carbon offset value has not 
been established for urban trees.  
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12. Other Factors:   

 
This policy option collaborates with forest health initiatives in preserving existing carbon stores 
through disease, pest management, and invasive species programs.  In addition the introduction 
or spread of forest pests, such as the emerald ash borer, could have significant negative impacts 
on carbon storage/sequestration capacity. 
 
Several of the templates propose paying landowners and farmers to adopt practices that offset 
greenhouse gas emissions. These payments could come from the state directly, or from 
participants in a cap-and-trade program, who may need to buy offsets to meet their emissions 
limits. If a cap-and-trade program is available, using it to fund offsets would offer  three benefits 
over a state-funded program (in addition to saving state taxpayer dollars). 
 
First, if a cap-and-trade program were enacted, and as its cap were reduced to more stringent 
levels, the price paid for offsets would be likely to rise. In the long run, the benefits to 
landowners and farmers may be higher under a cap-and-trade program than under a state 
incentive program.  
 
Second, paying for forestry and agricultural offsets through a cap-and-trade program would 
benefit emitters, who would be able to meet some of their obligations through a lower-cost 
option. This would enhance the primary benefit of a cap-and-trade program, which is uncovering 
efficient and low-cost options to reduce greenhouse gas emissions.  
 
Finally, forestry and agriculture offsets provide other environmental benefits, including surface 
water protection and wildlife habitat. Other offset methods may not provide those benefits. 
Making forestry and agriculture offsets eligible under a cap-and-trade program would bring the 
power of climate markets to support general environmental goals connected to the land. 
 

13. Co-Benefits 
 

Not included in the estimated cost savings are the savings to municipal sewerage districts due to 
the off-set in storm water discharge to sewer systems and treatment facilities and health care 
savings associated with increase air quality and specifically the reduction in urban particulate 
matter.  In addition, benefits such as property value, aesthetics, tourism and business 
development have not been estimated. 
 
The policy would also provide economic stimulation to the expanding Wisconsin green industry, 
which has an annual impact of over $2,700,000,000. 
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Wisconsin Global Warming Task Force Forestry and Agriculture 
Work Group 

Draft – Greenhouse Gas reduction 
impacts and cost estimates pending 

further analysis 

Template for Presentation Policy Options  
 
 
1. Workgroup:  
 
 Agriculture and Forestry 
 
2. Policy Name:   
 

Incentives for afforestation and reforestation. 
 
3. Policy Type:  
 

Legislation, market-based incentives, fiscal measure, public education 
 
4. Affected Sectors, Sub-Sectors and/or Entities: 

  
 Forest products industry, state, county, private forest programs, agriculture (example: idle 

agricultural lands, non-operating WI farms/pasture lands) and other private landowners, 
municipalities, utilities, industry. 

 
5. Estimated Greenhouse Gas Emissions Reduction Impact:   

 
Green house gas estimates pending further analysis 
 

6. Estimated Costs:   
 

Cost of the program would be dependant upon the specific policy chosen and the participation 
rates.  See further explanation below. 

 
7. Specific Description of Policy Proposal:  
 
 This policy proposal involves a variety of recommendations designed to encourage afforestation 

and reforestation through a variety of incentives and education/assistance programs.  There are 
many existing state and federal programs that are designed to encourage afforestation, 
reforestation and other forest management.  These programs are mature and robust and have the 
additive benefit of promoting carbon sequestration among the many public values these programs 
provide.  Opportunities exist to enhance these programs to promote additional participation and 
carbon sequestration.  

 
 The goal of these policy recommendations is to encourage afforestation practices through 

incentives and technical assistance until emerging carbon markets provide the economic 
environment where state sponsored financial incentives are no longer needed.   
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Enhancement of existing state programs to provide additional incentives for landowners.  These 
changes may require legislative rule changes, fiscal measures, or manual code adjustments. 

• Managed Forest Law (MFL) – MFL currently allows landowners to enter into 
this program without 80% forested as required as long as the 80% is achieved 
within a certain period of time.  This option would allow landowners that enroll 
into MFL the ability to enroll non-forested lands with a longer term 
requirement for mandatory afforestation practices within the first five years. 

• Increase the funding available to private landowners for a variety of 
management actions under the Wisconsin Forest Landowner Grant Program.  
This is a successful and flexible program that can be used for afforestation 
activities in additional to many of the other actions in the Forestry policy 
recommendations to the Global Warming Task Force.  This program is 
currently operating, but is fully subscribed with no additional capacity. 

 
Additional afforestation and reforestation could be achieved through increased education and 
assistance.  The increased effort would require direction through the development of a 
communication strategy and fiscal measures to provide the additional resources needed at the 
state level to implement this plan.  Specific items that could be included are: 

 
• Develop a statewide communication strategy for carbon sequestration 

efforts and opportunities.  This recommendation should be combined with 
other similar recommendations to promote forest management, forest health 
and carbon sequestration. 

 
• Increase the amount of technical forestry assistance available to non-

industrial private landowners.  This can be accomplished through increased 
public sector resources or through increased grants available to off-set the 
cost of private sector forestry assistance.  

 
• Enhancement of existing programs or creation of new programs which 

provide education, outreach, and promotion of climate change programs and 
options to private landowners.  This education and outreach program could 
be focused on the State Technical College system or using the UW Basin 
Educator model. 

 
• Develop standards and protocols for monitoring and measurement of carbon 

sequestration on forests in WI.  This would help to reduce the transaction 
cost associated with bringing carbon credits to market. 

 
8. Timetables, Duration and Stringency Option:   

 
New incentive programs, or incentives provided under existing programs would need to 
provide long-term assurances to property owners and be eligible for any existing or emerging 
carbon market.  
 
These policies would need to be reviewed after 5 years to determine if the policy objectives 
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are being met, or if adjustments need to be made. 
  

9. Explanation of Rough Estimate of GHG Reductions:   
 

Reforestation is estimated to have a carbon sequestration rate of 0.3 – 2.1 metric tons of 
carbon per acre per year and afforestation is estimated to have a carbon sequestration rate of 
0.6 – 2.6 metric tons of carbon per acre per year.1

 
10. Rough Estimate of Costs for Selected Years:   
 

Further cost estimates are being developed 
 
 All costs are estimated in present value (2007) dollars. 
 
11. Barriers to Implementation:  
 

Barriers to afforestation and reforestation include: 
• Competing land-use  (E.g. farming, development) 
• Lack of funding available to assist with initial cost of planting 
• Lack of awareness by landowners of existing programs and assistance 
• Lack of professional assistance available to landowners 
• Low price of carbon on existing carbon commodity markets and lack of mandatory 

cap and trade program. 
 

12. Other Factors 
 

This policy option will need to be carefully compared and aligned with other policy options that 
address land-use issues.  This policy may compete with policies and other market pressures to 
encourage conversion or use of land for corn based ethanol for example.  Biomass for energy 
production and technologies such as cellulosic ethanol production are compatible with carbon 
sequestration practices. 
 
Several of the templates propose paying landowners and farmers to adopt practices that offset 
greenhouse gas emissions. These payments could come from the state directly, or from 
participants in a cap-and-trade program, who may need to buy offsets to meet their emissions 
limits. If a cap-and-trade program is available, using it to fund offsets would offer  three benefits 
over a state-funded program (in addition to saving state taxpayer dollars). 
 
First, if a cap-and-trade program were enacted, and as its cap were reduced to more stringent 
levels, the price paid for offsets would be likely to rise. In the long run, the benefits to 
landowners and farmers may be higher under a cap-and-trade program than under a state 
incentive program.  
 

                                                 
1 Birdsey, R.A. (1996) regional Estimates of Timber Volume and Foresst Carbon for Fully Stocked Timberland, 
Average Management After Final Clearcut Harvest. In Forests and Global Chang: Volume 2, Forest management 
Opportunities for Mitigating Carbon Emissions, eds. R.N. Sampson and D. hair, American Forests, Washington, 
DC. 
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Second, paying for forestry and agricultural offsets through a cap-and-trade program would 
benefit emitters, who would be able to meet some of their obligations through a lower-cost 
option. This would enhance the primary benefit of a cap-and-trade program, which is uncovering 
efficient and low-cost options to reduce greenhouse gas emissions.  
 
Finally, forestry and agriculture offsets provide other environmental benefits, including surface 
water protection and wildlife habitat. Other offset methods may not provide those benefits. 
Making forestry and agriculture offsets eligible under a cap-and-trade program would bring the 
power of climate markets to support general environmental goals connected to the land. 
 

13. Co-Benefits 
 
There are significant co-benefits associated with afforestation and reforestation.  Forested lands 
provide ecosystem services such as increased water quality, soil stabilization and erosion control, 
biodiversity and habitat and other social benefits. 
 
Estimates have shown that wood based industries and tourism sensitive sectors account for 12% 
of the Gross State Product and 18% of the jobs in Wisconsin.  The wood products industry 
contributes approximately $20 billion each year.  The tourism sensitive sector has an estimated 
output of over $13 billion and employs almost 450,000 people in the state.  State resident s alone 
spent over $5.5 billion per year on goods and services associated with forest based recreation 
during 1996.  The majority of this spending was done in local regions within close proximity to 
the recreational site.2

                                                 
2 Forests and Regional Development:  Economic impacts of woodland use for recreation and timber in Wisconsin. 
D. Marcouiller and T. Mace.  1999 University of Wisconsin System, Cooperative Extension Publications 
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Wisconsin Global Warming Task Force Forestry and Agriculture Work Group 
Template for Presentation of Policy Options 

1.  Workgroup:  

Agriculture and Forestry 
2. Policy Name:  

Decrease enteric methane emissions through ruminant nutrition. 
3. Policy Type:  (Fiscal measure, regulation, legislation, voluntary R&D, market based mechanism, etc.)  

Voluntary R&D- Promote management intensive grazing and other BMPs on existing grazed 
animal operations to increase soil fertility, plant vigor and quality.  

Fiscal Measure- Provide financial incentives to producers to increase use of animal nutritionists 
to promote a high level of livestock health and productivity   

4.  Affected Sectors, Sub-Sectors and/or Entities:  

Producers, Nutritionists, Feed & Supplement producers, Milk distributors, Meat processors 
5.  Estimated Greenhouse Gas Emissions Reduction Impact  

o Improve forage for grazed dairy animals:  0.25 MMT CO2e/yr 

o Increase digestion efficiency (via distillers grains, fats, and/or supplements): 33-50% 
reduction = 1-1.5 MMT CO2e/yr 

o Increase use of growth hormones: 9% reduction = 0.27 MMT CO2e/yr  
6. Estimated Costs:  (Rough estimate of administrative costs and other material costs such as electric rate impact, for same years as 

selected for GHG reduction impact.)  

 
7.  Specific Description of Policy Proposal:  (Description should be specific, including material terms so that people understand what 

is being agreed upon; however, legislative or regulatory language should not be drafted.) 

Voluntary R&D- Promote management intensive grazing and other BMPs on existing grazed 
animal operations to increase soil fertility, plant vigor and quality.  

Fiscal Measure- Provide financial incentives to producers to increase use of animal nutritionists 
to promote a high level of livestock health and productivity   

8.  Timetables, Duration and Stringency Option:  (When will the measure take affect, how long will it last, how stringent will it be over 
time?) 

 
9. Explanation of Rough Estimate of GHG Reductions:  (Concise, transparent and well-referenced explanation of estimate of GHG 

emissions reduction estimate for years selected, including description of important assumptions.  Final number should be in million 
metric tons of CO2 or other GHG.)  

Dairy cows typically produce 118 kg CH4/year/cow (2.5 T of CO2e/yr/cow).3 Beef cattle produce 
significantly less at approximately 40 kg CH4/year/cow (0.84 T of CO2e/yr/cow).3 Methods to 
reduce CH4 production by ruminant animals and potential GHG impacts are listed below.   

o Improve Feed Quality: Improvement of animal health through better nutrition means cows 
stay in the herd longer, fewer replacements are needed, and lower CH4 emissions result.  
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Á Grazed Livestock: High quality forages obtained through managed grazing or proper 
timing for hay cutting, increases feed efficiencies and reduces CH4 emissions by about 
20%.1; Beef cattle grazing on grass-alfalfa pasture produce 25% less CH4 per cow than 
cattle grazed on grass-only pasture.1 = 0.25 MMT CO2e/yr 

Á Feed Adjustments include manipulating the crude protein and energy (carbohydrate and 
fat) content of the diet to enhance the availability of amino acids, reducing dietary 
protein and supplementing amino acids, or implementation of phase feeding and/or 
split-sex feeding can all increase productivity and have positive impacts on CH4 
emissions. Increasing a cow’s consumption of fermented brewer and distillery grain 
results in 33%-50% less CH4 production per cow than animals fed common 
feedstuffs.2= 1.0 – 1.5 MMT CO2e/yr 

Á Dietary Fats: Additions of unsaturated fatty acids to ruminant diets may reduce CH4 
by up to 40%.2 Increasing dietary fats by adding 4% canola oil to animal diets can 
reduce CH4 by 33%.1 = 1.2 MMT CO2e/yr 

o Growth accelerators decrease the time between birth and slaughter of beef cattle, and therefore 
reduce the amount CH4 each animal produces. Likewise, growth accelerators may reduce the 
time required to bring dairy cattle up to the size desired for calving, and therefore reduce CH4 
production per animal.  rBST can increase milk production by 13%, which can result in 
decreased CH4 emissions for that herd by 9%. = 0.27 MMT CO2e/yr   

10. Rough Estimate of Costs for Selected Years:  (Concise, transparent and well-referenced explanation of estimates of administrative 
cost of policy for designated years and other key material costs that should be considered by the Task Force.) 

 
11. Barriers to Implementation:  (Description of barriers to implementation identified for policy, including technological, political and 

financial barriers, and where possible, recommendation on how to overcome these barriers.)  

 There are interaction effects from changing animal diets.  
12.  Other Factors:  (Where relevant, identify potential duplication with other policies that may be recommended and other policy 

interaction issues which group believes the Task Force should be aware of.)  

Concentrates and additives have a CO2 production/emission cost for their manufacture that is 
unquantifiable for this template.   

Increased productivity and/or growth rare through the use of growth accelerators can cause 
increased feed requirements and manure production and the associated GHG concerns related to 
N2O and CH4 emissions from manure handling, storage and land application.   

Increased productivity may also mean a higher feed requirement to sustain the animal, resulting 
in greater nutrient inputs to cropland, N volatilization, and energy expenditure to grow and 
harvest the feed. 
1Boadi D. and K. Wittenberg. 2004. Feeding Practices can reduce CH4 production from cattle operations. Farmers 
Independent Weekly. University of Manitoba. Department of Agriculture and Food Sciences. March 4, 2004.  
2 University of Melbourne. Greenhouse Accounting Decision Support Framework. 
http://www.target10.com.au/greenHouseSite/intro2.htm
3O’Mara, Frank. 2004. Greenhouse Gas Production from Dairying: Reducing Methane Production. Advances in 
Dairy Technology. 16:256.  
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Wisconsin Global Warming Task Force Forestry and Agriculture Work Group 
Template for Presentation for Policy Options 

1.  Workgroup:  

Agriculture and Forestry 

2. Policy Name:  

Agriculture energy efficiency opportunities 

3. Policy Type:  (Fiscal measure, regulation, legislation, voluntary R&D, market based mechanism, etc.)  

Create a statewide incentive program for energy efficiency on agricultural and forestry 
operations. This would include providing education about energy efficiency opportunities on 
farms, milk/cheese processing, forestry operations through energy audits, rebates, and creation of 
energy efficiency building codes for new facilities and buildings in agricultural/forestry 
operations. 

4.  Affected Sectors, Sub-Sectors and/or Entities:  

Dairy producers, vegetable growers, crop producers, milk and cheese processing facilities, 
greenhouses, logging companies, wood biomass processing facilities.  

5.  Estimated Greenhouse Gas Emissions Reduction Impact:  (Relevant target year(s) should be selected based on timing of measure, 
with reductions estimated as of that year(s) and not on a cumulative basis, in comparison with a rough cut business as usual 
scenario.  WRI will assist in this task.  Later in the process, reduction estimates will be refined based on Reference Case developed 
for the Task Force.)  

All WI farm Types: 0.17 MMT CO2e/year 

6. Estimated Costs:  (Rough estimate of administrative costs and other material costs such as electric rate impact, for same years as 
selected for GHG reduction impact.)  

$24.7 Million in savings annually 

Programmatic and O&E program costs are not estimated. 

7.  Specific Description of Policy Proposal:  (Description should be specific, including material terms so that people understand what 
is being agreed upon; however, legislative or regulatory language should not be drafted.) 

Components of Statewide energy efficiency program for agricultural operations: 

▪ New construction energy efficiency standards for agricultural buildings (barns, milking 
parlors, cheese processing facilities, etc) 

▪ Rebate incentives for equipment upgrades including milk plate coolers, variable speed 
drive motors for irrigation/washing water, and other pertinent technological and equipment 
opportunities as they arise 

▪ Outreach and education program to promote energy efficiency adopted by farmers and 
agricultural operations. 

▪ Identify biofuel production standards for biodiesel  
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8.  Timetables, Duration and Stringency Option:  (When will the measure take affect, how long will it last, how stringent will it be over 
time?) 

Opportunities for greater energy efficiency on agricultural operations could begin immediately 
and continue to increase over time and as technological and other innovations arise. 

9. Explanation of Rough Estimate of GHG Reductions:  (Concise, transparent and well-referenced explanation of estimate of GHG 
emissions reduction estimate for years selected, including description of important assumptions.  Final number should be in million 
metric tons of CO2 or other GHG.)  

From ACEEE "Potential Energy Efficiency Savings in the Agriculture Sector," April 2005 
(IE053) (page 14) 

Savings potential in Wisconsin (in trillion Btus) 

  Motors Lighting 
Onsite 

Transportation Machinery Total 

All Farms Total Energy 0.786 0.199 0.431 0.533 1.949 

1.949 Trillion Btus in energy savings through efficiencies equates to 567.8 Million kWh. If all 
those energy units were produced using coal as the energy source, this quantity of energy saved 
would amount to 0.17 MMT CO2e/year for the agricultural sector.  

10. Rough Estimate of Costs for Selected Years:  (Concise, transparent and well-referenced explanation of estimates of administrative 
cost of policy for designated years and other key material costs that should be considered by the Task Force.) 

 

11. Barriers to Implementation:  (Description of barriers to implementation identified for policy, including technological, political and 
financial barriers, and where possible, recommendation on how to overcome these barriers.)  

 

12.  Other Factors:  (Where relevant, identify potential duplication with other policies that may be recommended and other policy 
interaction issues which group believes the Task Force should be aware of.)  

The content of this template may be best utilized as an additional component of the Energy 
Efficiency working group recommendations. 
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Template For Presentation Of Policy Options 
 

Note: The following is a draft template, prepared at the request of the co-chairs of the 
GWTF and the forestry and agriculture workgroup. It is awaiting public comment and is 

not yet an official template of the task force.  
  
  
1. Workgroup:  
 
Forestry and Agriculture. 
  
2. Policy Name:  
 
Preservation of Existing Vegetative Cover Carbon Sinks on CRP lands. 
  
3. Policy Type:  (Fiscal measure, regulation, legislation, voluntary R&D, market based 
mechanism, etc.)  
 
Incentive programs. 
 
The Agriculture and Forestry Working Group recommend only the consideration of 
financial incentives for this template because mandates would likely result in the inability 
of agricultural producers to shift the mandate costs to commodity purchasers.  Given this 
likely result, mandating producer actions through greater regulatory burdens on producers 
would result in vertical and horizontal integration of Wisconsin agriculture in corporate 
operations at the loss of the Wisconsin family farm. 
 
4. Affected Sectors, Sub-Sectors and/or Entities:  
 
Landowners with land currently enrolled  in CRP. 
  
5. Estimated Greenhouse Gas Emissions Reduction Impact:   
 
No emissions reductions would occur as a result of these policies. Instead, the policies are 
aimed at avoiding release of carbon dioxide.  
 
Avoided release amounts would range from approximately 0.76 million to 1.9 million 
metric tons of CO2 through roughly 2028.  
 
6. Estimated Costs:  (Rough estimate of administrative costs and other material costs 
such as electric rate impact, for same years as selected for GHG reduction impact.)  
 
No estimate has been prepared of the cost of avoided emissions under these policies. 



Winrock International prepared estimates of the cost of sequestering carbon through 
converting cropland to grassland. This estimate is a first approximation of the cost of 
maintaining vegetative cover against alternative land uses. 
 
Winrock’s estimate of the cost of converting cropland to grassland in Wisconsin averages 
around $19.2 per ton of CO2 per year for a ten-year conversion period and $17.9 per ton 
per year for a twenty-year period. The cost varies by county from a high of $50 per acre 
per year to $10 per acre per year. See the Winrock report for details. 
 
Funding for these programs may be obtained from state general funds or from the 
proceeds of an auction of greenhouse gas emissions credits under a cap and trade 
program, if applicable.  
  
7. Specific Description of Policy Proposal:  (Description should be specific, including 
material terms so that people understand what is being agreed upon; however, legislative 
or regulatory language should not be drafted.)   
 
(a) Create a state Energy Crop Reserve Program. This program would pay an incentive to 
landowners to grow perennial grasses and energy crops on marginal land that would 
otherwise be at risk of intensive cropping. The program would target land previously 
enrolled in the federal Conservation Reserve Program (CRP) and would have similar soil, 
water, and habitat standards, while allowing harvest of qualified energy crops.    
 
(b) Provide a tax incentive for maintenance of existing vegetative cover including native 
grasslands, perennial grasses, and prairies, administered as a credit through the state 
income tax, similar to the homestead tax credit or farmland preservation tax credit. 
 
(c) Modify the use-value assessment law and/or rules to allow grasslands to be eligible 
for lowered assessments even if no longer enrolled in the Conservation Reserve Program. 
(Under use value, productive agricultural land is assessed for property tax purposes at its 
agricultural value, rather than its development value. Land enrolled in CRP is treated as 
agricultural land under Department of Revenue rules. However, other grassland 
apparently is subject to higher assessments.) 
 
(d) Establish a Carbon Conservation Easement program to purchase easements restricting 
the disturbance of existing vegetative cover carbon sinks. 
 
8. Timetables, Duration and Stringency Option:  (When will the measure take affect, 
how long will it last, how stringent will it be over time?)  
  
9. Explanation of Rough Estimate of GHG Reductions:  (Concise, transparent and 
well-referenced explanation of estimate of GHG emissions reduction estimate for years 
selected, including description of important assumptions.  Final number should be in 
million metric tons of CO2 or other GHG.)  
 
No emissions reductions would occur as a result of these policies. Instead, the policies are 



aimed at avoiding release of stored carbon.  
 
Estimating CO2 emissions from CRP land converted to crops is difficult. There are two 
unknowns: (1) the amount of carbon released per acre, which depends on how long the 
CRP land in question has been in vegetative cover; and (2) the number of acres of CRP 
land converted to crops. 
 
A rough estimate of the carbon emission rate has been suggested by Dr. Chris Kucharik 
of the Nelson Institute.  Assume a long term rate of sequestration on CRP land of 0.3707 
metric tons of CO2 per acre per year.1 Assume also that CRP land with expiring contracts 
has been enrolled for at least 10 years. Disturbance of CRP land with these assumptions 
will release 9.1605 metric tons of CO2 per acre, gradually over a period of roughly ten 
years. 
 
As of January 25, 2008, the USDA Farm Service Agency reports that Wisconsin has 
533,830 acres enrolled in CRP.2 Of these acres, the following are scheduled to expire 
over the next ten years. 
 

Year Acres Expiring 

2008  83,171  
2009  43,848  
2010  58,192  
2011  44,464  
2012  69,058  
2013  76,284  
2014  22,239  
2015  33,302  
2016  18,326  
2017  51,816  
2018  15,349  
 Total   516,049  

 

How many of these acres will be reenrolled is unclear. Nor is it clear how many 
unenrolled acres will be disturbed. If all of the expiring acres were disturbed, the total 
release of CO2 would be roughly equal to 1.9 million metric tons within a few years after 
2018.  
 

                                                
1 Dr. Kucharik estimates a long term rate of sequestration of 0.25 metric tons of carbon per hectare per 
year. This is equivalent to 0.1012 metric tons of carbon per acre per year (one hectare equals 2.4711 acres) 
and to 0.3707 metric tons of CO2 per acre per year (release of one unit mass of carbon yields  3.6642 units 
mass of carbon dioxide; the additional mass provided by oxygen from the atmosphere). 
2 USDA FAS report available at http://content.fsa.usda.gov/crpstorpt/rmepegg/MEPEGGR1.HTM. 



On the low end, if half of expiring acres are reenrolled, and if 80% of the remaining acres 
are disturbed (both approximations suggested by county conservation experts in 
Wisconsin through personal communication) then approximately 0.76 million tons of 
CO2 would be emitted over the same period.  
 
10. Rough Estimate of Costs for Selected Years:  (Concise, transparent and well-
referenced explanation of estimates of administrative cost of policy for designated years 
and other key material costs that should be considered by the Task Force.)  
  
11. Barriers to Implementation:  (Description of barriers to implementation identified 
for policy, including technological, political and financial barriers, and where possible, 
recommendation on how to overcome these barriers.)  
 
12. Other Factors:  (Where relevant, identify potential duplication with other policies 
that may be recommended and other policy interaction issues which the group believes 
the Task Force should be aware of.)  
 
Wisconsin, like other places, already has a significant quantity of carbon sequestered in 
soil organic matter, below-ground plant material (both living and dead), and above-
ground plant material (living only). When above-ground plant materials are destroyed or 
when organic soils are disturbed, the sequestered carbon is released to the atmosphere 
through decomposition. The rate and magnitude of this release depends on the nature of 
the plant material and of the disturbance. Total releases can be significant if large land 
areas are affected.  
 
The lands in question are privately owned, and therefore the disposition of those lands is 
a private decision. Some of the factors that influence a landowner are the returns 
available from alternative use (such as sale prices offered by developers or rental prices 
offered by crop growers), incentive payments available (such as payments under the 
federal Conservation Reserve Program, CRP), and the landowner’s nonmonetary goals 
such as recreation and habitat preservation. 
 
The returns available from alternative uses are subject to market forces and are 
continually changing. However, the price available for land development and for crop 
production have risen in recent years. One of the changes of greatest public concern is the 
increase in rental rates offered for cropland. Growing demand for corn and soybeans due 
to ethanol production and world demand; and a reduction in U.S. harvested crop acres in 
2006, have raised the returns to crop production and thus the value of land used for 
cropping.  
 
In general, rising crop prices will draw currently fallow land into crop production. This 
includes CRP land whose contracts are expiring. (Land in CRP receives an annual rental 
payment for a limited term, in exchange for the landowner limiting disturbance of the 
land through grass planting and other practices.) 
 
The amount of fallow land drawn into crop production is difficult to project. Harvested 



cropland varies significantly year-to-year and is in a long-run downward trend. However, 
it is likely that some fallow land will be drawn in to production, including land currently 
in conservation programs. Preliminary estimates from conservationists in Wisconsin 
project that roughly one-third to one-half of expiring CRP contracts will not be renewed. 
Of those that are not renewed, roughly 80% will be planted in row crops. In addition, 
there is substantial uncertainty over program details for CRP under the next federal 
budget.  
 
The four programs recommended here rely on incentive payments to landowners. 
Landowners in Wisconsin have broad latitude to control the management and use of their 
land, whether as forest, prairie, pasture, or cropland. Any policy that mandated a 
particular land use would face significant political and constitutional challenges. 
Regarding CRP land, enrollment in CRP is voluntary and contractual. Participants in the 
program agreed to certain temporary land use practices in exchange for rental payments 
from the federal government. The goal of the policies in this template is to expand the 
benefits of this voluntary program.  
 
The carbon emission and sequestration effects of land use are currently difficult to 
estimate because of limited data about land cover in Wisconsin. The Global Warming 
Task Force has considered the issue of land use data and will probably include a 
recommendation for improved data gathering and analysis. 
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Template For Presentation Of Policy Options 
 

 
  
1. Workgroup:  
 
Forestry and Agriculture. 
  
2. Policy Name:  
 
Preservation of Existing Vegetative Cover Carbon Sinks on CRP lands. 
  
3. Policy Type:  (Fiscal measure, regulation, legislation, voluntary R&D, market based 
mechanism, etc.)  
 
Incentive programs. 
 
The Agriculture and Forestry Working Group recommend only the consideration of 
financial incentives for this template because mandates would likely result in the inability 
of agricultural producers to shift the mandate costs to commodity purchasers.  Given this 
likely result, mandating producer actions through greater regulatory burdens on producers 
would result in vertical and horizontal integration of Wisconsin agriculture in corporate 
operations at the loss of the Wisconsin family farm. 
 
4. Affected Sectors, Sub-Sectors and/or Entities:  
 
Landowners with land currently enrolled  in CRP. 
  
5. Estimated Greenhouse Gas Emissions Reduction Impact:   
 
No emissions reductions would occur as a result of these policies. Instead, the policies are 
aimed at avoiding release of carbon dioxide.  
 
Avoided release amounts would range from approximately 0.76 million to 1.9 million 
metric tons of CO2 through roughly 2028.  
 
6. Estimated Costs:  (Rough estimate of administrative costs and other material costs 
such as electric rate impact, for same years as selected for GHG reduction impact.)  
 
No estimate has been prepared of the cost of avoided emissions under these policies. 
Winrock International prepared estimates of the cost of sequestering carbon through 
converting cropland to grassland. This estimate is a first approximation of the cost of 
maintaining vegetative cover against alternative land uses. 



 
Winrock’s estimate of the cost of converting cropland to grassland in Wisconsin averages 
around $19.2 per ton of CO2 per year for a ten-year conversion period and $17.9 per ton 
per year for a twenty-year period. The cost varies by county from a high of $50 per acre 
per year to $10 per acre per year. See the Winrock report for details. 
 
Funding for these programs may be obtained from state general funds or from the 
proceeds of an auction of greenhouse gas emissions credits under a cap and trade 
program, if applicable.  
  
7. Specific Description of Policy Proposal:  (Description should be specific, including 
material terms so that people understand what is being agreed upon; however, legislative 
or regulatory language should not be drafted.)   
 
(a) Create a state Energy Crop Reserve Program. This program would pay an incentive to 
landowners to grow perennial grasses and energy crops on marginal land that would 
otherwise be at risk of intensive cropping. The program would target land previously 
enrolled in the federal Conservation Reserve Program (CRP) and would have similar soil, 
water, and habitat standards, while allowing harvest of qualified energy crops.    
 
(b) Provide a tax incentive for maintenance of existing vegetative cover including native 
grasslands, perennial grasses, and prairies, administered as a credit through the state 
income tax, similar to the homestead tax credit or farmland preservation tax credit. 
 
(c) Modify the use-value assessment law and/or rules to allow grasslands to be eligible 
for lowered assessments even if no longer enrolled in the Conservation Reserve Program. 
(Under use value, productive agricultural land is assessed for property tax purposes at its 
agricultural value, rather than its development value. Land enrolled in CRP is treated as 
agricultural land under Department of Revenue rules. However, other grassland 
apparently is subject to higher assessments.) 
 
(d) Establish a Carbon Conservation Easement program to purchase easements restricting 
the disturbance of existing vegetative cover carbon sinks. 
 
8. Timetables, Duration and Stringency Option:  (When will the measure take affect, 
how long will it last, how stringent will it be over time?)  
  
9. Explanation of Rough Estimate of GHG Reductions:  (Concise, transparent and 
well-referenced explanation of estimate of GHG emissions reduction estimate for years 
selected, including description of important assumptions.  Final number should be in 
million metric tons of CO2 or other GHG.)  
 
No emissions reductions would occur as a result of these policies. Instead, the policies are 
aimed at avoiding release of stored carbon.  
 



Estimating CO2 emissions from CRP land converted to crops is difficult. There are two 
unknowns: (1) the amount of carbon released per acre, which depends on how long the 
CRP land in question has been in vegetative cover; and (2) the number of acres of CRP 
land converted to crops. 
 
A rough estimate of the carbon emission rate has been suggested by Dr. Chris Kucharik 
of the Nelson Institute.  Assume a long term rate of sequestration on CRP land of 0.3707 
metric tons of CO2 per acre per year.1 Assume also that CRP land with expiring contracts 
has been enrolled for at least 10 years. Disturbance of CRP land with these assumptions 
will release 9.1605 metric tons of CO2 per acre, gradually over a period of roughly ten 
years. 
 
As of January 25, 2008, the USDA Farm Service Agency reports that Wisconsin has 
533,830 acres enrolled in CRP.2 Of these acres, the following are scheduled to expire 
over the next ten years. 
 

Year Acres Expiring
2008  83,171 
2009  43,848 
2010  58,192 
2011  44,464 
2012  69,058 
2013  76,284 
2014  22,239 
2015  33,302 
2016  18,326 
2017  51,816 
2018  15,349 
 Total  516,049 

 

How many of these acres will be reenrolled is unclear. Nor is it clear how many 
unenrolled acres will be disturbed. If all of the expiring acres were disturbed, the total 
release of CO2 would be roughly equal to 1.9 million metric tons within a few years after 
2018.  
 
On the low end, if half of expiring acres are reenrolled, and if 80% of the remaining acres 
are disturbed (both approximations suggested by county conservation experts in 

                                                 
1 Dr. Kucharik estimates a long term rate of sequestration of 0.25 metric tons of carbon per hectare per 
year. This is equivalent to 0.1012 metric tons of carbon per acre per year (one hectare equals 2.4711 acres) 
and to 0.3707 metric tons of CO2 per acre per year (release of one unit mass of carbon yields  3.6642 units 
mass of carbon dioxide; the additional mass provided by oxygen from the atmosphere). 
2 USDA FAS report available at http://content.fsa.usda.gov/crpstorpt/rmepegg/MEPEGGR1.HTM. 



Wisconsin through personal communication) then approximately 0.76 million tons of 
CO2 would be emitted over the same period.  
 
10. Rough Estimate of Costs for Selected Years:  (Concise, transparent and well-
referenced explanation of estimates of administrative cost of policy for designated years 
and other key material costs that should be considered by the Task Force.)  
  
11. Barriers to Implementation:  (Description of barriers to implementation identified 
for policy, including technological, political and financial barriers, and where possible, 
recommendation on how to overcome these barriers.)  
 
12. Other Factors:  (Where relevant, identify potential duplication with other policies 
that may be recommended and other policy interaction issues which the group believes 
the Task Force should be aware of.)  
 
Wisconsin, like other places, already has a significant quantity of carbon sequestered in 
soil organic matter, below-ground plant material (both living and dead), and above-
ground plant material (living only). When above-ground plant materials are destroyed or 
when organic soils are disturbed, the sequestered carbon is released to the atmosphere 
through decomposition. The rate and magnitude of this release depends on the nature of 
the plant material and of the disturbance. Total releases can be significant if large land 
areas are affected.  
 
The lands in question are privately owned, and therefore the disposition of those lands is 
a private decision. Some of the factors that influence a landowner are the returns 
available from alternative use (such as sale prices offered by developers or rental prices 
offered by crop growers), incentive payments available (such as payments under the 
federal Conservation Reserve Program, CRP), and the landowner’s nonmonetary goals 
such as recreation and habitat preservation. 
 
The returns available from alternative uses are subject to market forces and are 
continually changing. However, the price available for land development and for crop 
production have risen in recent years. One of the changes of greatest public concern is the 
increase in rental rates offered for cropland. Growing demand for corn and soybeans due 
to ethanol production and world demand; and a reduction in U.S. harvested crop acres in 
2006, have raised the returns to crop production and thus the value of land used for 
cropping.  
 
In general, rising crop prices will draw currently fallow land into crop production. This 
includes CRP land whose contracts are expiring. (Land in CRP receives an annual rental 
payment for a limited term, in exchange for the landowner limiting disturbance of the 
land through grass planting and other practices.) 
 
The amount of fallow land drawn into crop production is difficult to project. Harvested 
cropland varies significantly year-to-year and is in a long-run downward trend. However, 
it is likely that some fallow land will be drawn in to production, including land currently 



in conservation programs. Preliminary estimates from conservationists in Wisconsin 
project that roughly one-third to one-half of expiring CRP contracts will not be renewed. 
Of those that are not renewed, roughly 80% will be planted in row crops. In addition, 
there is substantial uncertainty over program details for CRP under the next federal 
budget.  
 
The four programs recommended here rely on incentive payments to landowners. 
Landowners in Wisconsin have broad latitude to control the management and use of their 
land, whether as forest, prairie, pasture, or cropland. Any policy that mandated a 
particular land use would face significant political and constitutional challenges. 
Regarding CRP land, enrollment in CRP is voluntary and contractual. Participants in the 
program agreed to certain temporary land use practices in exchange for rental payments 
from the federal government. The goal of the policies in this template is to expand the 
benefits of this voluntary program.  
 
The carbon emission and sequestration effects of land use are currently difficult to 
estimate because of limited data about land cover in Wisconsin. The Global Warming 
Task Force has considered the issue of land use data and will probably include a 
recommendation for improved data gathering and analysis. 
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