Potential GHG Reduction Opportunities –Edited 12-17-03


	

	Agriculture and Forestry Sectors GHG Reduction Opportunities

	1
	Agriculture: Production of Fuels and Electricity

	1.1
	Ethanol production – Incentives to grow crops and/or create ethanol (for fuel or fuel additive).

	1.2
	Biodiesel production – Incentives to grow crops and/or create biodiesel (for fuel or fuel additive).

	1.3
	*?Install Manure Digesters - Install anaerobic digesters to process agriculture manure into energy (e.g., heat, hot water, or electricity).  Also produces digested manure, which can contain more valuable nitrogen for crop production.

	1.4
	*Ag Biomass Feedstocks for Electricity – Incentives to grow crops or use crop waste for use as a fuel or for co-firing with fossil fuels.

	1.5
	On-Farm Wind Production – Support the development of wind resources on farms (often smaller size installations than commercial wind farms).

	2
	Agriculture: Fertilizer, Manure, and Livestock Management

	2.1
	*Nutrient Management - Improve efficiency of fertilizer use.  A portion of nitrogen applied to the soil is subsequently emitted as N2O (a GHG); therefore, a reduction in the quantity of fertilizer applied can reduce N2O emissions.

	2.1.a
	Reduce non-farm fertilizer use – See 2.1

	2.2
	Manure Management – Improve the handling of manure to reduce methane and N2O.

	2.2.a
	Composting – Compost manure instead of alternative handling techniques such as slurry or stockpiling.

	2.2.b
	Change feedstocks – Alter the feed to animals to lower the manure’s nitrogen levels.

	2.2.c
	*?Install Manure Digesters – Capture methane for use as an energy source (see 1.3 above)

	2.3
	Livestock Management – Alter livestock management practices to reduce methane and N2O emissions.

	3
	Agriculture: Soil Carbon Sequestration – The following are some measures that increase the amount of carbon contained in soil or prevent carbon from being released from soil.

	3.1
	*Conservation tillage/No-till – Practices that utilize less carbon can increase the carbon content of soil; therefore, sequestering carbon from the atmosphere.

	3.2
	Reduce summer fallow – Reducing the amount of land left fallow (vegetation free) can increase the soil carbon content and reduce N2O emissions.

	3.3
	*Increase cover crops – Increasing the use of cover crops can increase the soil carbon content and potentially increase the nitrogen content of soil and reduce fertilizer need (see 2.1).

	3.4
	Improve water & nutrient use - The water content of soil affects the potential for GHG emissions.

	3.5
	Rotational grazing/Improve grazing crops

	3.6
	Converting land to grassland, forests, or wetland – Converting farmland to other types of land can lead to increased sequestration of carbon from the atmosphere.

	3.7
	*Agricultural Land Preservation – Preservation of agricultural land can retain ability of land to sequester carbon from the atmosphere.

	3.7.a
	Promote "no net loss" of agricultural land

	4
	Agriculture: Energy Use

	4.1
	*Conservation tillage/No-till – Reduces farm fuel consumption and related emissions as well as increasing the amount of carbon sequestered in soil.

	4.2
	*!Use biodiesel or ethanol blended fuel in farm equipment, and/or hybrid-electric engines –tax credit incentive

	4.3
	*Nutrient Reduction – Using less fertilizer can reduce the related production, transportation, and application emissions.

	4.4
	*!Organic Farming – Utilizing organic farming techniques can reduce the on-farm energy uses (e.g., reduced tractor use) by reduced tillage (see 3.1) and off-farm energy (e.g., reduced transportation of fertilizer and pesticides).- growing interest.

	4.5
	*Support Local Farming/Buy Local - Reduces emissions associated with the transport of agricultural products.

	5*!
	Forest carbon sequestration

	5.1
	Afforestation (1st time planting) and Reforestation –replanting previously forested area (in-state)

	5.2
	Forest Management - Forest management programs to protect the productivity of existing forest and reduce or prevent the loss of forest due to fires, storms, diseases, or pests; implementation of reduced-impact logging regimes to minimize the damage to non-harvested trees; actions to increase biomass stocks through activities such as planting, thinning, and fertilizer application; and prolonged rotation periods in harvested forests.

	5.3
	*Urban Forestry - Planting urban trees to reduce the consumption of energy for heating and cooling buildings, thereby helping to avoid fossil fuel emissions in the energy sector.  Also increases the carbon stock of non-forest land.

	5.3.a
	Support tree planting on residential properties

	5.4
	Forest preservation - Preservation of forestland avoids the loss of carbon sequestered in forestlands.

	5.4.a
	Support "no net loss" of existing forests

	5.5
	Promote Use of Wood Products - Durable wood products/construction sequesters carbon for long periods of time, as long as the timber is produced as a result of certified sustainable harvesting practices.  Wood products/construction is also much less energy-intensive than other materials.

	5.5.a
	State procurement of locally grown wood products – Incentives or requirements for state government procurement.

	6
	Forestry: Energy Production

	6.1
	*Forest products biomass feedstocks for electricity - Incentives to use forest products or forest waste for use as a fuel or for co-firing with fossil fuels.

	6.2
	Improve efficiency of wood burning stoves – Using more efficient wood burning stoves can reduce the need for fuel by increasing the efficiency of burning.

	7
	Cross-Cutting

	7.1
	*Carbon Offsets from Ag/For Activities (in state and out of state) – Create a program to reduce GHG emissions from sources not covered by specific recommendations from the Stakeholders and outside the State or the country (i.e., “offsets”).


	

	Electricity Generation Sector GHG Reduction Opportunities

	1
	Renewable Energy Policies

	1.1
	*Renewable Portfolio Standards (RPS) - Renewable portfolio standards mandate a certain minimum percentage of annual electricity production or sales come from renewable energy sources.  Sources of qualifying renewable energy are delineated in the legislation, as are increased percentage requirements over time.  RPS policies typically include wind and solar, and may include biomass, hydrogen (produced with renewable energy), tidal and small hydroelectric generation. 

	1.1.a
	Green tags within regional power pool – Green tags are certificates representing the air quality benefits of renewable power.  These certificates may be sold separately from the power generated by the renewable energy source, enabling more flexible and cost-effective compliance with renewable portfolio standards. 

	1.2
	*Renewable Energy Public Benefit Fund (PBF)/System Benefit Charge (SBC) - States generally collect funding as a charge on electricity rates or as a lump-sum payment from utilities, and then redistribute the money to projects such as wind farms, fuel cell deployment programs, and solar energy systems. 

	1.3
	Wind Turbine on Farm – Renewable providers pay farmers for rights to place wind turbines on farmland that has appropriate wind resources.

	1.4
	Green Power Purchases

	1.4.a
	*State Green Power Purchases – A requirement that State government and universities meet a minimum percent of their power needs with renewable energy.  The renewable energy percentage may be set to increase over time.

	1.4.b
	Local and University Green Power Purchases – see 1.5.a

	1.4.c
	Green Power Marketing – Marketing and sales of green power in the competitive marketplace, in which multiple suppliers and service offerings exist.

	1.4.d
	Green Pricing - Green pricing is an optional utility service that allows customers an opportunity to pay a premium (usually per kWh) on their electric bill to cover the extra cost of renewable energy generation and create demand for additional investment. 

	2
	Advanced Low-emitting Technologies

	2.1
	Integrated Gasification Combined Cycle (IGCC) – Pressurizing coal to produce a mixture of carbon monoxide (CO) and hydrogen (H2), known as synthesis gas (syngas).  Syngas is clean-burning (in terms of conventional pollutants).  Additional processing with catalysts and separation can create a pure stream of H2 for combustion and CO2 for capture and sequestration.

	2.2
	*?Carbon Capture and Sequestration (CCS) – Several technologies allow carbon dioxide to be removed from flue gases for storage in geologic formations or in the ocean.  May be more long term.  Dragon Products can provide more information.  Contact Ann Thayer.

	2.3
	FutureGen – The Federal Government’s IGCC+CCS+H2 production demonstration project.

	2.4
	Clean Coal Technologies – Various new technologies that burn coal more cleanly or efficiently, reducing emissions of conventional pollutants and, in some cases, CO2.

	2.5
	Fuel Cells Incentive Policy – Use pure hydrogen as energy, or strip hydrogen from fossil fuels.  Create electricity without combustion.

	2.6
	*Biomass Gasification (also in Ag, Forestry, Waste) – Pressurizing agricultural biomass to produce a synthesis gas for combustion.  

	2.7
	*Biomass Co-firing (also in Ag, Forestry, Waste) – Combustion of agricultural biomass and fossil fuels together.

	3
	Other Supply Efficiency Measures

	3.1
	*Repowering Old Plants – Converting old plants to natural gas combined cycle (NGCC) or coal integrated gasification combined cycle (IGCC) technology.  Both technologies have the potential to provide efficiency improvements and lower emissions per kWH.

	3.2
	Efficiency Improvements in Existing Plants – Upgrades to equipment or replacement of parts.  

	3.3
	Nuclear Plant Relicensing – After the first 40 years of operation, nuclear plants can apply for license renewal to operate for up to 20 more years.  Nuclear plants that do not relicense result in loss of zero/low-emission baseload generation that must be replaced by other power sources.  (No nuclear plants exist in Maine.  This applies to nuclear plants in adjoining states in the same electricity pool as Maine – the New England Power Pool.)

	3.4
	Nuclear Plant Uprating – Increasing output from an existing plant, by modifications to turbines and the steam system.  (No nuclear plants exist in Maine.  This applies to nuclear plants in adjoining states in the same electricity pool as Maine – the New England Power Pool.)

	3.5
	*?Hydrogen – Hydrogen is a clean burning fuel that may be produced by IGCC and other power sources.  The extent to which emissions are lower depend on how it is produced. Unclear what used for?

	4
	Distributed Generation (DG)

	4.1
	*Combined Heat and Power Incentive Policy (CHP) - Reduce barriers and implement program to increase clean CHP in the state.  CHP is a high efficiency method of DG that utilizes both the steam and electricity produced by the electricity generating process, rather than just the electricity.  Efficiency can be 2-3 times that of systems not utilizing the heat produced.

	4.2
	Landfill Gas Recovery (also in Ag, Forestry, Waste) – Capture the methane gas (a high global warming potential GHG that is a natural by-product of landfills) for flaring (burning to convert it to CO2, a low global warming potential GHG) or for combusting for energy generation.

	4.3
	Waste-to-Energy (also in Ag, Forestry, Waste) - Waste-to-energy facilities produce energy through the combustion of municipal solid waste in specially designed power plants equipped with pollution control equipment to clean emissions.

	5
	Caps, Standards and Goals

	5.1
	*Regional / State Cap and Trade - Set a mandatory cap on the amount of CO2 emitted by the electricity generation sector.  Reductions in emissions below cap levels result in tradable credits.  Entities polluting at levels higher than permitted by the cap are required to purchase these emission credits.

	5.2
	*Remove?Emission Standards – Standards that limit emissions on an output basis.  A CO2 emission standard often limits the tons of CO2 per kWh produced.  A generation performance standard, or GPS, is an emission standard covering several pollutants in one policy/regulation, and can include CO2.

	5.3
	Carbon Intensity Targets – A standard for emissions per unit output or per economic value of the output.

	5.4
	GHG Purchase Program 

	5.5
	Voluntary CO2 Targets – A program in which companies set their own targets and baselines and start to meet these targets.  Sometimes a cap or emissions standard.  Companies can choose to participate in third party programs (established by government agencies or nongovernmental organizations).

	5.6
	CO2 Tax – A tax applied upstream to carbon content of fuels or downstream to CO2 emissions.

	6
	Grid and Utility Policies

	6.1
	*!Interconnection Rules – Standardized rules to enable clean, distributed generation to receive authorization to connect to the local grid.

	6.2
	*!Remove Transmission Barriers – Transmission pricing and technical issues are often barriers to renewable and other clean distributed generation (DG), as well as power from independent power producers (IPPs)

	6.3
	Remove Utility Rate Barriers

	6.4
	Transmission System Upgrading – Improvements to the efficiency and/or reliability of the transmission system or “grid”.

	6.4.a
	Reduce Transmission Line Loss – An efficiency improvement to a transmission system.

	6.5
	Net Metering - Allows the electric meters of customers with generating facilities to turn backwards when the generators are producing energy in excess of the customers' demand, enabling customers to use their own generation to offset their consumption over a billing period.  Most/all basic meters are capable of doing this.

	6.6
	*Load Management – Programs that create incentives for electricity customers to reduce electricity load from the utility grid in response to emergency and/or market-based price signals.

	6.7
	Time-of-use Rates – Utilities can charge higher prices during peak periods to encourage customers to shift usage to other cheaper cost periods of the day.  Similar to telephone rates that vary by the period of day.  Requires installation of an advanced meter that tracks consumption during each rate period.

	6.8
	Real-time Pricing - Allow utilities to charge more during the times of the day when demand is greatest – and less when demand is lower. Prices are different from hour to hour and day to day.  This would give consumers an incentive to use less energy during times of peak use.  Requires installation of real-time meters (a type of advanced meter).

	6.9
	Advanced Metering – In conjunction with communications systems, enables energy providers to offer their customers time-based rates with off-peak discounts, allowing consumers to save on their electricity bills by varying their demand in response to price signals.  Can also help determine how much energy is required to run a specific piece of equipment.  Real-time meters are a subcategory of advanced meters.

	7
	Cross-Cutting Electricity Sector Measures

	7.1
	*Public Benefit Funds (PBF)/System Benefit Charge (SBC) – Funds created by a surcharge on electricity, natural gas or oil sales that are used to fund demand side energy efficiency, renewable energy, load management and conservation programs.

	7.2
	Research, Development and Demonstration (RD&D) – Policies, programs and incentives that support new research and development of renewable energy, low-emitting energy or energy efficiency technologies.

	7.3
	Tax Incentives – Funds from a state’s general budget that go to renewable energy, low-emitting energy or energy efficiency technologies or production.  Tax incentives are often credited on a per-kWh generated (or saved) basis.

	7.4
	*Offset Requirements – Requirement to offset a given percentage of CO2 emissions through projects that reduce emissions indirectly, such as afforestation/reforestation or new renewable energy projects.

	7.5
	*Registry – Voluntary GHG emissions registry that requires participating entities to separately report direct and indirect emissions or emission reductions. Registries may be used to provide public recognition, baseline protection, and support future emissions trading regimes. 

	7.6
	Brownfield Re-development – Policies to encourage or require that new power generation facilities be built on land formerly used for industrial/commercial purposes, rather than on forest or farmland.

	7.7
	Environmental Disclosure – Requirements that power providers disclose emissions on utility bills or in other public reports/venues.

	7.8
	Full Cost Accounting – Ensure that environmental impacts of power production are reflected in the cost of power.

	7.9
	*Public Education – Any of a variety of methods, including public service announcements and education in schools, that make the public aware of the GHG emissions that come from fossil-fueled electricity generation and the things people can do to reduce GHG emissions.

	

	Waste Management Sector GHG Reduction Opportunities

	8
	Landfill Gas and Solid Waste Management

	8.1
	Landfill Methane Strategy

	8.1.a
	Flare Landfill Methane – Combusting it turns methane (a high global-warming-potential gas) into CO2 (a low global-warming-potential) gas.

	8.1.b
	*!Convert Landfill Methane to Energy - Landfills naturally create methane gas (a GHG) as a by-product.  Rather than being released into the air or burned off (flared), methane can be captured and utilized as a fuel to produce energy.

	8.2
	Waste Management Strategy – The production of less municipal solid waste and or the means by which waste is handled after it is created can reduce GHG emissions.

	8.2.a
	*Resource Recovery Facility – Burning waste can reduce the amount of methane generated from waste and can create a source of energy that avoids emissions from other energy sources.

	8.2.b
	*Recycling/Source Reduction – Create programs to reduce the amount of waste being put in landfills and/or waste-to-energy facilities, thereby reducing the amount of methane and CO2 generated.  Also, can reduce source emissions by reducing the need for virgin materials.

	9
	Wastewater Activities

	9.1
	Energy Efficiency Improvements – Reducing the amount of energy needed for wastewater facilities.

	9.2
	Lower Waste Processing Needs - Reduce water consumption and waste production.

	9.3
	Methane and Biogas Energy Programs – Capture methane emissions from wastewater facilities for use as a fuel source.

	9.3.a
	Install digesters and turbines – Use captured methane as an energy source for turbines.

	9.3.b
	Install fuel cells – Use captured methane as a fuel source for fuel cells.


	

	Residential Sector GHG Reduction Opportunities

	1
	Improve Energy Efficiency (EE) of Appliances

	1.1
	*Energy Efficiency Appliance Standards - For appliances not covered under federal standards, the state can set minimum levels of efficiency for specific appliances.

	1.2
	Tax Incentives for EE Appliances

	1.3
	Discounts/Rebates on Energy Star Products

	1.4
	Contractor Education: Proper sizing of HVAC – Proper sizing of air ducts and other components of heating, ventilation and air conditioning systems can significantly reduce the size and energy requirements of furnaces and air conditioning units.

	1.5
	Consumer Education:  Selection, Alternate appliance choices – Educate consumers about the lifetime savings achieved over appliance lifetime by appliances that consume less energy.

	1.6
	Bulk Purchasing Program - Bulk procurement can reduce the cost of energy efficient appliances or renewable technologies.

	1.7
	Promote Appliance Recycling

	1.7.a
	Appliance recycling pick-up program – Program to collect and recycle old residential appliances, rather than send them to junkyards/landfills.

	1.7.b
	Reduce secondary market for used appliances – Create incentives for residential customers to discard old appliances when new ones are purchased, rather than selling the old appliance or running both the new and old appliance (e.g. air conditioners or refrigerators).  Other states have offered a “bounty” rebate to residents who buy a new window AC unit and turn in the old unit to the state for disposal.

	2
	Incentives to Technology Providers

	2.1
	R&D

	2.2
	Incentives to manufacturers (regional) –Cross cutting for all GHG sectors

	3
	Improve EE and Sustainable Design of Buildings

	3.1
	*Improved Building Codes (revisit every 3 years) - Require buildings to meet the most recent Energy Code efficiency/performance standards established by the International Code Council. (Avoid conflict with Rehab code)

	3.2
	*!Training (builders, code officials, architects etc.) and Enforcement of Building Codes

	3.3
	EPA Energy Star Homes - This program provides rebates for the purchase of newly constructed homes meeting higher efficiency standards established by the U.S. EPA and DOE Energy Star Program.

	3.4
	*!Voluntary Green Building Design Standards – Create voluntary high efficiency and sustainable building standards (recycled material, low VOC content, low embodied energy construction materials, etc.) that builders can follow.  Buildings meeting the standards can have a “seal of approval” or other type of recognition (e.g., LEED).

	3.5
	Mandatory "Green" Standards for New Construction/ Renovations

	3.6
	*Energy Efficiency Mortgages - Energy Efficient Mortgages allow purchasers to borrow a larger mortgage when purchasing an Energy Star home.  Energy Improvement Mortgages allow owners to borrow money for energy efficiency improvements on their homes, or to upgrade the energy efficiency of a home before purchasing.

	3.7
	Financial incentives for contractors, builders, homeowners

	3.8
	Increased marketing of existing programs

	3.9
	White Roofs and Rooftop Gardens – Reflect sunlight and shade roofs to reduce air conditioning energy requirements.

	3.10
	Landscaping – Well-planned landscaping with trees for shade and evergreens/hedges to block wind reduce a building’s heating and cooling requirements.

	3.11
	*Education to homeowners – Educate homeowners energy efficiency and sustainable design retrofits, renovations and new construction options.

	4
	Improve Energy Management

	4.1
	Energy Audits – Assess a home’s energy use, and areas where energy is being wasted.

	4.1.a
	Weatherization

	4.1.b
	Blower door testing

	4.2
	Training of Building Operators

	4.3
	Efficient Use of Oil and Gas

	4.3.a
	Improve building envelope – windows, insulation, etc.

	4.3.b
	*Heating 

	4.3.c
	DHW

	4.3.d
	Cooking

	4.3.e
	Pumping well water

	4.3.f
	Fuel Switching to less carbon-intensive fuels

	4.4
	Efficient Use of Electricity

	4.5
	*Educate residents/ public/ children 

	4.5.a
	Marketing Programs

	4.5.b
	Introduce in School Curriculum 

	4.6
	Advanced metering – Provides real or near real-time electricity consumption data.  Combined with time-of-use rates, creates incentive for residential electricity load management and conservation.

	4.7
	Load Management – With advanced meters and time-of-use rates in place, residential electricity customers can manage their energy use to reduce consumption during peak daytime rates, thereby saving money.

	4.8
	Time-of-Use (TOU) Rates – Time-of-use rates for electricity, a market mechanism charging customers more during daytime peak periods and less during off-peak periods.  Provides incentive for residential customers to save money by shifting some energy consuming tasks (such as laundry) to off-peak periods.

	
	See also "Comprehensive Programs" 

	

	Commercial Sector GHG Reduction Opportunities

	1
	Improve Energy Efficiency (EE) of Equipment and Appliances

	1.1
	*EE Equipment and Appliance Standards - For appliances not covered under federal standards, the state can set minimum levels of efficiency for specific appliances.

	1.2
	Tax Incentives for EE Equipment and Appliances

	1.3
	Discounts on Energy Star Products

	1.4
	Bulk Purchasing Program - Bulk procurement can reduce the cost of energy efficient appliances or renewable technologies.

	2
	Energy Efficient Buildings

	2.1
	*Improved Building Codes - Require buildings to meet the most recent Energy Code efficiency/performance standards established by the International Code Council.

	2.2
	Training (Builders, Code Officials, Architects etc.) and Enforcement of Building Codes

	2.3
	Voluntary Green Building Design Standards 

	2.4
	*"Green" Standards for New Construction/ Renovations

	2.4.a
	Mandatory standards for state buildings - Construction and renovations receiving any state funding should meet higher energy efficiency/performance standards.

	2.4.b
	Mandatory standards for schools - Construction and renovations receiving any state funding should meet higher energy efficiency/performance standards.

	2.5
	*Incentive payment for green buildings - Provide incentives for privately financed new construction and renovation to meet higher energy efficiency performance standards than standard construction.

	2.6
	White Roofs and Rooftop Gardens –  Designed to reduce solar heat gain and thereby reduce air conditioning electricity needs.

	2.7
	*State-wide EE Goals and Reporting for Government Buildings - A program to encourage measurement and tracking of energy consumption, strategic planning and benchmarking against other buildings.

	3
	Improve Energy Management

	3.1
	Energy Audits

	3.2
	Building Recommisioning

	3.3
	Training of Building Operators - Training building operators in how to maximize the efficiency of their buildings will decrease energy use if operators apply what they learned.

	3.4
	Efficient Use of Oil and Gas

	3.4.a
	Building Shell – Windows, insulation, etc.

	3.4.b
	Heating

	3.4.c
	DHW

	3.5
	Efficient Use of Electricity

	3.5.a
	Lighting

	3.5.b
	A/C

	3.5.c
	Ventilation

	3.5.d
	Pumps/motors

	3.6
	*Shared Savings Program for Government Agencies - Allows a state agency to keep a portion of the energy savings realized when the agency makes energy efficiency improvements to a building.  

	3.7
	Fuel Switching to less carbon-intensive fuels – such as natural gas, biodiesel, etc.

	3.8
	*Load Management

	3.9
	*!Green campus initiative –already begun.

	4
	Promote Recycling

	
	See also "Comprehensive Programs" 

	

	Industrial Sector GHG Reduction Opportunities

	1
	Industrial Energy Efficiency (EE), Management, and Conservation 

	1.1
	Efficient Use of Oil and Gas

	1.1.a
	Boilers

	1.1.b
	Upgrade to steam system

	1.1.c
	Process-specific equipment

	1.1.d
	Building Envelope – Windows, insulation, etc.

	1.2
	Efficient Use of Electricity

	1.2.a
	Pumps

	1.2.b
	Motors

	1.2.c
	Lighting

	1.2.d
	Cooling

	1.3
	Optimization of Compressed air systems

	1.4
	EE process improvements

	1.5
	Shut-it off program (curtailment) – Financial incentive for industrial electricity customers to cut demand during peak/emergency demand periods for the local utility.  

	1.6
	Energy Management Training

	1.7
	R&D of new technologies

	1.8
	*Financial incentives - Offer incentive rebates for energy efficiency improvements.

	1.9
	Education

	2
	Reduction in Process Gases

	2.1
	*Participate in Voluntary Industry-Government Partnerships

	2.2
	*Leak Reduction Programs

	2.3
	Process Changes/ Optimization

	2.4
	Capture, Recovery and Recycling of Process Gases

	2.5
	New Equipment

	2.6
	*!Substitution of High GWP Gases – Substitute high global warming potential (GWP) gases with appropriate substitutes depending on application (e.g., CO2, ammonia).

	3
	Supply Side Measures

	3.1
	*Encourage Combined Heat and Power – Combined heat and power is a high efficiency method of distributed generation that utilizes both the steam and electricity produced from the electricity generating process, rather than just the electricity.  Efficiency can be 2-3 times that of systems not utilizing the heat produced.

	4
	Other programs

	4.1
	*!Industrial ecology/ by-product synergy – Programs to link the by-products from one industry with use as the feedstock for other industries.

	4.2
	*!Negotiated Agreements - To promote GHG reductions in particular sectors, a state government may enter into direct voluntary or negotiated agreements with industries or industrial sectors.  Legislation requires (need to develop metrics)

	4.3
	Cap and Trade

	
	See also “Comprehensive Programs”

	Comprehensive Programs for Residential, Commercial and Industrial Sectors GHG Reduction 

	1.1
	Mandatory Reporting of Fuel Use, GHG Emissions

	1.2
	State-wide Energy Efficiency/GHG Emission Reduction Goals

	1.3
	*Government Agency Requirements and Goals

	1.4
	*Public Benefit Funds – Funds created by a surcharge on electricity, natural gas or oil sales that are used to fund demand side energy efficiency and conservation programs.

	1.5
	Negotiated Agreements

	1.6
	Environmentally Friendly Procurement

	1.7
	Small-source aggregation

	1.8
	Supply-Side Measures

	1.8.a
	Net-metering - Allows the electric meters of customers with generating facilities to turn backwards when the generators are producing energy in excess of the customers' demand, enables customers to use their own generation to offset their consumption over a billing period.

	1.8.b
	Encourage Green Power Purchases

	1.8.c
	Incentives for Renewable Energy Applications


	

	Transportation and Land Use Sector GHG Reduction Opportunities

	1
	Passenger Vehicle GHG Emission Rates

	1.1
	Vehicle Technology

	1.1.a
	*Implement Tailpipe GHG Emission Standards - Implement policies to reduce GHG tailpipe emission rates (grams CO2 -equivalent per mile), such as regulatory standards or an alternative approach. –Avoiding 3rd car problem

	1.1.b
	 Adopt LEV-II - Adopt California’s Low Emission Vehicle II (LEV II) standard for new cars.  The LEV II standard addresses non-methane organic gas (NMOG), oxides of nitrogen (NOx), and carbon monoxide (CO).  ADOPTED LEVII but not ZEV mandate 

	
	Add ZEV mandate??

	1.1.c
	*!Fund R&D on Low-GHG Vehicle Technology (e.g., fuel cell, hybrid electric vehicles)-low hanging fruit

	1.1.d
	Encourage the use of add-on technologies (e.g., Low Friction Oil, Low Resistance Tires)

	1.2
	Vehicle Operation

	1.2.a
	Enforce Speed Limits (thereby reducing fuel use)

	1.2.b
	Vehicle Maintenance, Driver Training – To encourage more energy efficient driving habits

	1.2.c
	Transportation System Management – The use of technology, signage and other measures to mitigate traffic congestion –need to look at regional/local system enhancements 

	1.3
	Incentives & Disincentives

	1.3.a
	Procurement of Efficient Fleet Vehicles - Establish incentives and initiatives to encourage acquisition of low-GHG vehicles in public, private and state fleets.

	1.3.b
	*Feebates (state or regional) - Under a feebate system, purchasers of high CO2 emitting vehicles would pay a fee, while purchasers of low CO2 emitting vehicles would receive a rebate.  Can be designed to be revenue neutral and regional.

	1.3.c
	Implement CO2-based registration fees

	1.3.d
	*Provide Tax Credits for Efficient Vehicles – An incentive for car buyers to purchase a low-GHG emitting vehicle

	2
	Slowing VMT Growth

	2.1
	*Develop packages to slow VMT growth/reduce VMT - Increase availability of low-GHG travel choices, such as transit (rail and bus), vanpools, walking and biking.  Provide complementary land use polices and incentives to improve the attractiveness of low-GHG travel choices.

	2.2
	Land Use and Location Efficiency

	2.2 a
	*Review and amend state/local policies that encourage sprawl (e.g., funding, econ. development, property taxes, zoning)

	2.2.b
	*Target Infrastructure Funding (transportation, utilities, schools) and development incentives to efficient locations 

	2.2.c
	*Infill, Brownfield Re-development

	2.2.d
	*Transit-Oriented Development

	2.2.e
	*Support Smart Growth Planning & Modeling

	2.2.f
	*Target Open Space Protection to complement smart growth, infill, etc.

	2.3
	Increase Low-GHG Travel Options

	2.3.a
	*Increase/Redirect Transportation Funding for Efficient Modes

	2.3.b
	*Improve Transit Service (coverage, frequency, convenience, quality)

	2.3.c
	*Expand Transit Infrastructure (rail, bus, BRT)

	2.3.d
	*Bike and Pedestrian Infrastructure

	2.3.e
	Transit Marketing and Promotion

	2.3.f
	HOV lanes

	2.3.g
	*Initiate a Fix-it-First policy – Earmark transportation funds toward the repair of existing transportation network before funding new transportation infrastructure  CONFLICT W. 4.2D?

	2.3.h
	Transit Prioritization (signal prioritization, HOV lanes)

	2.3.i
	Encourage Telecommute and Live-Near-Your-Work Programs 

	2.3.j
	Encourage car sharing initiatives

	2.4
	*Incentives & Disincentives - Establish incentives and initiatives to encourage low-GHG travel behavior including:

	2.4.a
	*Commuter Choice – Promoting employer-based commuter incentives for transit and carpooling

	2.4.b
	*!VMT Tax – Tax on the number of miles driven per year per vehicle with revenues targeted towards low-GHG travel alternatives

	2.4.c
	*!Increased Fuel Tax with Targeted Use of Revenues – A fuel targeted to a low-GHG option such as funding transit, hybrid vehicles, etc with revenues targeted towards low-GHG travel alternatives.  May need constitutional change to implement

	2.4.d
	*Pay As You Drive Insurance (PAYD) - Automobile insurance, in which premiums for a vehicle are based on how much it is driven –May already be in place in ME

	2.4.e
	Road Pricing (or tolls) with Targeted Use of Revenues – Use tolls or congestion pricing to fund alternatives to the single occupant vehicle

	2.4.f
	*Location-Efficient Mortgages (LEM) – is a discounted mortgage that recognizes the savings available to people who live in location efficient communities, mixed-use communities near public transportation. 

	2.4.g
	Parking Pricing or Supply Restrictions – Limit or assess a premium for parking in areas where transit is convenient and highly accessible (e.g., in downtown core, near universities, etc.)

	2.4.h
	Transit Repositioning – Strategies to make transit more competitive in the marketplace

	2.4.i
	Transit Pricing Incentives  - To promote transit use (e.g., fare cards, discounts)

	2.4.j
	*VMT/GHG Offset Requirements for Large Developments – Require developer to offset automobile emissions attributed to their development (e.g., through tree planting, open space preservation, purchasing emission credits, etc.)

	2.4.k
	*Benefits for Low GHG Vehicles (preferential parking, use of HOV lanes)

	3
	Fuel Measures

	3.1
	Set a Low-GHG Fuel Standard (e.g., biodiesel, ethanol)

	3.2
	*Low-GHG Fuel for State Fleets (e.g., biodiesel) 

	3.3
	*Low-GHG Fuel Infrastructure Development (e.g., hydrogen) - Assess how best to facilitate the development of alternative fuel infrastructure and refueling networks through measures such as pilot projects, research and development, and incentives.

	4
	Freight

	4.1
	Vehicle Technology

	4.1.a
	Vehicle Technology Improvements (e.g., aerodynamics)

	4.1.b
	Fund R&D on Low-GHG Vehicle Technology

	4.1.c
	*Clean Diesel technologies to reduce Black Carbon -- Provide incentives to accelerate use of lower sulfur diesel, and to accelerate adoption of engine improvements and tailpipe control technology (e.g., particulate traps) to reduce emissions of black carbon (BC).  

	4.2
	Vehicle Operation

	4.2.a
	Improve Freight Logistics e.g., through the use of GIS

	4.2.b
	Enforce Speed Limits (thereby reducing fuel use)

	4.2.c
	Improve load efficiency (e.g., reduce empty back-hauls, etc.)

	4.2.d
	*Encourage Anti-Idling Measures (e.g., Truck Stop Electrification, pre-clearance at scale houses, enforcement) 

	4.2 e
	*!Maintenance and Driver Training  - To encourage more energy efficient driving habits sugg–Make it easier to fill tires with air

	4.3
	Intermodal Freight Initiatives 

	4.3.a
	*Develop and fund a long-term regional infrastructure plan for rail and marine

	4.3.b
	*?Remove obstacles to freight rail (e.g., raise bridges, etc.) (Would like to see analysis of air quality benefits)

	4.3.c
	*Develop intermodal transfer facilities (rail-truck, rail-barge, etc.)

	4.3 d
	Review and remove policies that disadvantage freight rail (e.g., taxes)

	4.4
	Incentives & Disincentives

	4.4.a
	*Procurement of low-GHG Fleet Vehicles  - Establish incentives and initiatives to encourage acquisition of low-GHG vehicles in public, private and state fleets.

	4.4.b
	*!Incentives to retire or improve older, more polluting Vehicles—ME has high proportion of older vehichles

	4.4.c
	Increased Truck Tolls or Highway User Fees and target revenues to GHG reduction policies 

	
	Increase Truck Weight on Interstate from Falmouth north?

	5
	Intercity Travel: Aviation, High Speed Rail, Bus

	5.1
	*Develop and fund high-speed passenger rail (as part of a long term regional transportation plan)

	5.2
	*Integrated Aviation, Rail, Bus Networks

	5.3
	Aircraft emissions – more efficient operation of the aircraft and runway management

	5.4
	Airport Ground Equipment (cleaner fuels, i.e., electric, natural gas, etc.)

	6
	Off-Road Vehicles (construction equipment, out-board motors, ATVs, etc)

	6.1
	*!Incentives for Purchase of Efficient Vehicles/Equipment –Big opportunity

	6.2
	Improved Operations, Operator Training - To encourage more energy efficient operating habits

	6.3
	Maintenance Improvements – To ensure the vehicles run at peak efficiency

	6.4
	Increased Use of low-GHG vehicles

	7
	Cross Cutting Issues

	7.1
	Education - Raise public awareness about the benefits of low-GHG travel options (e.g., hybrids, transit), including available incentives (e.g., tax credits, LEMs).

	7.2
	Air Quality Benefits from GHG Plans (e.g., State Implementation Plan (SIP) credit)

	7.3
	GHG Registry & Emissions Trading

	8
	Other

	8.1
	Provide incentives to promote local agriculture (reduce long-haul freight)
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