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This memo summarizes the issues related to boundaries and timing in each of the sectors covered by the four Working Groups in the Maine GHG stakeholder process.  Boundary issues concern the assumptions to be made regarding state geographic borders and the import or export of commodities from or to other states or regions.  Timing issues relate to the lifespan of technologies or processes and their relationship to the time period (2004 through 2020) in which mitigation measures will be adopted to meet the state’s greenhouse gas (GHG) reduction targets.

Electricity and Solid Waste

In the electricity sector, the question of whether to adopt a production or consumption-based emission standard was an important boundary issue.  In the other sectors in the Maine stakeholder process, only emissions from activities within the state were included in the state inventory and baseline.  In the waste sector, for example, emissions from imports of waste were included and those from exports were excluded.  This procedure is less direct in the electricity sector, however, because unlike traditional commodities, after electricity is produced it cannot be tracked from individual power plants to the final destination.  It is therefore impossible to determine the precise source of electricity consumed within a given area, and in regional markets electricity consumed within one state may be generated from a number of surrounding states or regions.  The total generation of each individual plant and of an entire state or region can be determined, as can the total demand in aggregate.  In most state markets electricity is transmitted for sale across borders, and the total generation within the territory will therefore differ from the total demand.

Total emissions from electric power can be estimated based either on total generation or total demand in a state.  In many cases these approaches will produce significantly different estimates.  Production-based emissions are based on generation, and are estimated by taking 100% of emissions from all electric generating units located within the state.  A key strength of the production approach is that the methodology used is simple, accurate and widely accepted.  All emission trading systems implemented thus far in the United States and elsewhere have been production-based.

In states with significant interstate transmission, however, the production approach will fail to account for all emissions (and therefore the total environmental impact) from the total consumption of electricity within the state.  A state can address this issue by adopting a consumption-based standard, in which emissions are based on total state electricity demand and thus account for imports (or exports) of power from (or to) other areas.  This approach has no generally accepted estimation method, but it provides a method of estimating and accounting for a level of emissions representing those from total state electricity demand, including imports.  

Rhode Island accounts for emissions based on a consumption approach.  Connecticut did its initial modeling on a production basis, but has also calculated emissions on a consumption basis.  Ultimately, New England states will need to be consistent to avoid double counting toward the New England/Eastern Canadian targets.

The Maine electricity sector inventory and baseline were first estimated using a production approach.  However, Working Group members were concerned that the use of a production approach would fail to capture the full impact of GHG reduction measures undertaken in Maine.  This is an important concern, because measures taken to reduce GHG emissions within a given state will often affect emissions in surrounding areas.  For example, the adoption of a state renewable portfolio standard may encourage the development of new renewable facilities in other areas hoping to export power to the state.  Another example would be the adoption of a generation performance standard on state plants.  This policy would likely increase the cost of generating electricity in-state, and could therefore decrease in-state generation and increase the level of power imported from surrounding areas.  The use of a production approach might then show a drop in total emissions even if total state demand does not change.

Based on these considerations, the Working Group concluded that a consumption-based emission standard would allow Maine to better estimate the total regional impact of state GHG mitigation programs, and to take credit for environmental impacts in other states that result from Maine policies.  The Working Group decided to recommend the use of a consumption standard based on total Maine state demand, tracked using the ISO New England GIS system.  In the computer modeling of the electricity sector, the consumption emissions will be estimated from the model outputs by adding (or subtracting) the emissions from electricity imports (or exports) from the production emissions.  Import emissions are estimated using the average regional emission rate, while export emissions are based on the average state emission rate.  This approach differs from that used in developing Rhode Island’s GHG Plan, in which the consumption emissions were taken as the product of the total state demand and the average regional emission rate.

The use of biomass for electricity feedstocks is an important issue in the electricity sector that is also under discussion in the Agriculture and Forestry Working Group (see discussion below).  In the waste sector, timing became an issue with respect to policy options 2.2., Resource Recovery Facility (energy production from municipal solid waste incineration), and 2.3, Recycling/Source Reduction.  The adoption of either measure as a GHG mitigation option would displace methane emissions from landfills.  For a given amount of waste landfilled, however, these emissions occur over a long period (assumed in this case to be 30 years).  A policy that displaces waste from landfills in one year will therefore continue to achieve emission reductions over a 30-year period.  Since this is longer than the 2010 and 2020 time periods of the Maine GHG Initiative (2004 through 2020), the actual emission reductions achieved from the policy in the target years (2010 and 2020) will be significantly lower than the reductions achieved over the lifetime of the landfill.  However, the Maine legislative target includes a third period beyond 2020 in which reductions of 75-85 percent will be needed by 2100.  In this time period no specific target year has been set, but individual actions could be analyzed on time frames past 2020 if the lifetime of the policy necessitates it.  A number of proposed options fit this need, including landfill methane and forest sequestration.  In such cases, a decision must be made on the target period to be used for analysis of the proposed action.

Agriculture and Forestry

The Agriculture and Forestry sector included emissions and carbon storage from activities primarily in Maine, but may not completely capture some import and export issues associated with wood products, food products and biomass energy.  As in the electricity sector, a concern of the Working Group with respect to boundaries was the treatment of credits or debits for GHG reductions that occur in other states or regions due to mitigation actions undertaken in Maine, including reductions resulting from biomass-fired electricity generation in Maine and carbon sequestration in wood products.  Analysis of wood products and biomass will require tracking of imports and exports to avoid accounting problems.
The group was also concerned about timing issues related to sequestration as they affect biomass accounting for electricity feedstocks and wood products use.  This issue has not yet been fully discussed by the Agriculture and Forestry Working Group, but is similar to the landfill methane issue discussed earlier in that emission reductions occur well past 2020.  Forest sequestration can occur over a long period of time depending on species and other circumstances due to the growth cycle of trees.  It is common for complete replacement of biomass following harvest to take more than fifteen years (2005-2020).  If the period of analysis is restricted to 2020, long-term benefits of forest sequestration will not be fully captured.  In this case, biomass combustion may not be completely “carbon neutral” because complete replacement from forest sequestration may not occur by the end of the target period.  The use of a longer term target, potentially as long as 2100, would correct this.  The combustion of biomass for energy can produce significant emission reductions by displacing the use of fossil fuels.  The degree to which emissions from combusted biomass are completely offset by future forest sequestration may be substantially affected by the time period of analysis.

Transportation and Land Use

The potential boundary issue of fuel being sold in one state then consumed in another was considered by the Working Group.  The transportation inventory and baseline included only emissions from fuel use within the state, which can be estimated using trends in either fuel sales or fuel consumption (the latter is derived from vehicle miles traveled).  There is often a discrepancy between state fuel sales and consumption data, however.  Adjusting the Maine emission estimates to account for the discrepancy made only a small (4-7%) change in historic transportation GHG emissions.  This range is within the likely uncertainty of the calculation, so the Working Group decided to use the original estimates based on fuel sales.
Buildings, Facilities and Manufacturing

Under standard accounting principles, manufacturing and facility emissions are counted where the activity occurs.  Emissions from direct fuel combustion and process gases are therefore included in the Buildings, Facilities and Manufacturing sector, and the inventory and baseline include emissions from energy consumed from sources within the state.  A timing issue in this sector concerns the lifetimes of the energy efficiency and conservation measures.  The annual emission reductions were estimated for 2010 and 2020 using the electricity consumption and emission levels in the given year.  Energy efficiency and conservation measures may last beyond the year 2020, however.  The savings credited to these measures over the 2004-2020 period will therefore be lower than the total savings achieved over the lifetime of such measures.  As in other areas, the lifetimes of energy efficiency measures need to be reconciled with target periods that either terminate in 2020, or extend to a third long-term period.
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