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I. Constructing a GHG Plan for Rhode Island

Introduction

Three successive reports by the Intergovernmental Panel on Climate Change (IPCC), in 1990, 1995 and 2000, assessed the science of human-induced climate change, its ecological and socio-economic impacts, and approaches to reduce the risk of dangerous levels of climate change. Climate change occurs from the buildup of greenhouse gases in the atmosphere, largely carbon dioxide from fossil fuel combustion. The analyses reported by the IPCC indicate that without a concerted effort to reduce greenhouse gas emissions, unprecedented global climate change is likely in the coming decades, with potentially severe consequences.  Recently, a report by the National Academy of Sciences requested by President George W Bush largely concurred with the IPCC’s conclusions.

Recent assessments have provided additional information on the various environmental, physical, health, economic and human risks from climate change in various parts of the U.S.  Among the risks that could directly affect Rhode Island are sea-level rise combined with increased frequency and severity of violent storms. Beyond these are the potential indirect effects on the State and its citizens as other parts of the country and world are affected.  To avert dangerous climate change, efforts have been initiated at international, national state and municipal levels.  Most relevant for Rhode Island is the recent Climate Change Action Plan of the New England Governors and Eastern Canadian Provincial Premiers. 

The aim of a GHG Action Plan for Rhode Island is to contribute to the reductions in greenhouse gas emissions, largely carbon dioxide from fossil fuel combustion, that are needed national and globally to avert potentially dangerous climate change.  The Stakeholder and Working Group deliberations in formulating this Plan will benefit from (1) information on program and policy options to reduce GHGs in Rhode Island and (2) analysis and assembly of the most effective options in a coherent Plan, whose costs and benefits are estimated.  A technical team at Tellus Institute will support this effort in both Phase I and II of the project
 by providing research, analysis, writing and modeling at the following junctures. 

Material for the first two Stakeholder meetings:

· Lists of program and policy options to reduce GHG emissions, categorized within the various sectors and activities that contribute to the State’s GHG emissions – Transportation and Land-use, Building and Facilities, Power Supply and Solid Waste – i.e., the three Working Groups.

· Initial modeling and presentation of a Baseline Forecast of future GHG emissions in the State, which the Plan would aim to reduce.  This forecast would be at the level of major sectors, sub-sectors where useful, and fuel (or other sources of GHGs).
Material for the series of meetings of the three Working Groups:

· A more detailed Baseline Forecast of GHG emissions, further disaggregated into key end-uses, technologies and activities within sectors, towards which the options would be directed. 

· Expansion of the three initial options lists into three scoping papers to provide more detailed descriptions of the characteristics, costs and likely benefits of a prioritized list of promising options. 
· Model runs for each working group of the promising options, to show their net GHG impacts, costs, etc.

Materials for subsequent Stakeholder meetings:

· Presentation of model runs and results of the GHG Action Plan as a whole.

To achieve this, we must frame the analyses and GHG Action Plan in several distinct ways:

1. Temporal -- with a Benchmark Year, a Base Year, and a timeframe and approach to the Baseline Forecast.
2. Categories – the Sectors and GHGs to be included.

3. Boundaries – geographical and steps in the fuel cycle.

1. Temporal

Several temporal issues must be addressed in creating an analytic framing including the benchmark year to which future progress will be compared; a base year somewhere around the present to model forward from; and the baseline forecast that models a business-as-usual path.

Benchmark Year 

The regional Governors and Premiers have set 1990 as the benchmark year, against which results for 2010 and 2020 are to be measured.  This is what the rest of the world and other states have been considering, since United Nations Framework Convention on Climate Change (UNFCCC) used this date at its benchmark.

National and global emissions levels in 1990 were set as the Benchmark Year in both the Berlin Mandate and the more recent Kyoto Protocol of the UNFCCC.  In the December 1997 Kyoto Protocol, an overall target for the industrialized countries (Annex I) for the First Commitment Period of the Protocol, the years 2008 to 2012 (i.e., the average over these years
), was set at about 5% below 1990 levels.  For the U.S., which contributes almost one-quarter of global emissions, a target was set at 7% below 1990 levels.  The Governors’ and Premiers’ benchmark year is the same as that set by the Kyoto Protocol.


Base Year

We propose that the Baseline Forecast begin with the most recent year – i.e., a Base Year for which there is sufficient data to establish sources and quantities of greenhouse gas emissions in Rhode Island, as well as the economic, household, and other activities that cause these emissions.  Thus, either 1999 or 2000 will serve as the Base Year.

Baseline Forecast

Reducing emissions from 1990 levels in future years – by 2010 and in subsequent decades – will depend upon how rapidly emissions would otherwise grow as population, economy and energy service needs increase.  Thus the level of effort required in a GHG Action Plan (the size and speed of shifts to more efficient energy technologies and lower carbon fuels) to reach a target, will be greater if growth is rapid and lesser if growth is slow.   Other factors will also affect the level of effort required in a Plan – the efficiency and carbon-intensity of the system today, the energy efficiency and renewables policies already in place, and what types of technologies and energy resources are expected to come in under business as usual conditions.  Thus, a Baseline Forecast is required to establish the expected evolution of the system and its emissions in the absence of a GHG Action Plan.

Information will be assembled to characterize in some detail the energy demands and supplies and other sources of GHG emissions, as well as the activities driving those activities in Rhode Island for the Base Year.    From this starting year, a forecast of GHG emissions through 2010 and 2020 will be made, based on projections of the key drivers – projected demographic and economic growth for the State, technological evolution, etc.  The level of detail to be pursued will be that needed to (a) provide a credible Baseline Forecast, which will affect the level of effort required to meet any target, and (b) provide the key nodes (sector, sub-sector, etc) in the energy structure of the State that will be useful for reckoning the impacts of programs and policies that would be embodied in a GHG Action Plan.  

We propose to incorporate into the Baseline Forecast those efficiency, renewables and related standards, programs and policies that are already in place in the State, and which are expected to continue, but not those that are still under discussion or those that may be discontinued prior to 2010 (e.g., SBC funded energy efficiency programs are only funded via legislation until 2006 and additionally are subject to annual review and approval by the PUC).  We will also rely on the most commonly accepted data sources for pegging various growth rates for Rhode Island, such as population, gross state product, vehicle registrations, etc.

2. Categories


Sectors and GHGs
A key issue is which GHGs (and their underlying sources and activities) should be ascribed to Rhode Island.  We consider all GHGs, focusing especially on energy-related carbon dioxide emissions from transportation, electricity production, and industrial, residential and commercial fossil fuels combustion (recognizing that electricity production in turn is stimulated by demands in these three sectors, and thus amenable to policies affecting both demand and supply). In general, GHG emissions from energy use can be reduced by measures affecting:

· the energy needed to satisfy energy service requirements (i.e., more efficient energy technologies and practices)

· the GHG content of the fuels used to supply the energy (i.e., shifts to zero carbon and low carbon resources)

· the need for energy services (i.e., shifts to lower-energy modes of transport, smaller commercial and living spaces, etc)

Energy use and GHG emissions, in transportation are affected by land-use and infrastructure practices and policies that can reduce the need for driving or make other modes (transit, biking, walking) available and more attractive.

Land-use practices and policies can also affect the net emissions or sequestration of GHGs as biomass -- vegetation and soils on farms, forests and other lands.

Solid waste systems, practices, and polices -- from the generation of materials that enter the waste stream, through systems of recycling, incineration, waste-to energy, and land-fill, will affect emissions of both carbon dioxide and methane.

3. Boundaries

To establish meaningful boundaries for undertaking the analyses and constructing the GHG Action Plan, we will begin by consulting the EPA’s guidelines for State GHG reporting and Action Plans.  Rhode Island is a spatially small State with boundaries across which many important economic, household and other activities are conducted, including travel and energy transmission.  Thus, a close look at this issue is warranted.


Geographic

Some GHG emissions in which Rhode Island is implicated, and which could be reduced by its GHG Action Plan, occur physically inside and some outside the State.  Electricity production, whether inside or outside the State (e.g., from New England Power Pool - NEPOOL dispatch), is used to satisfy Rhode Island residential, commercial, and industrial and demands.  We propose that the State’s demand-related share of NEPOOL production and its emissions be taken for its GHG accounts.  This can then be reduced (at the margin) by programs, measures and polices that reduce demand.  To the degree that programs and policies in a GHG Action Plan are directed towards supply (e.g., a state renewable portfolio standard for electricity), the mix of renewable electricity generation that satisfies this requirement, and the fossil generation that it displaces can also come from both inside or outside the State. 

Similarly, boundaries for transportation GHGs  – involving interstate portions of road, rail and air travel -- need to be established.  The EPA guidelines for GHG accounting and State and Federal data sources will be consulted to develop meaningful and practical demarcations; we will provide our recommendations to the first Stakeholders meeting in October.


Steps in the Fuel Cycle

Finally, a GHG Plan that reduces the fossil fuel burned in Rhode Island or the region to meet the State’s energy demands will also have effects (reductions) in GHGs upstream in the fuel chain (extraction, refining and delivery), which can be taken into account as well.  (We propose that GHG emissions caused by the production of goods and services outside the state be ignored in this study, as it contributes a small fraction compared to the fuel cycle and there are offsets with mode shifts.)  

The upstream effects for non-energy GHGs, such as from agriculture and forestry outside the State will also be considered, but if it is determined that they are very small compared to other categories, and difficult to estimate, our resources would likely be better directed towards the more promising areas.

Conclusion
In building the baseline forecast, Tellus proposes to use 1990 as the Benchmark Year and to develop the Baseline Forecast from a Base Year (1999 or 2000) through 2010 and 2020.  Tellus will use the most reliable data sources available for the Rhode Island energy demand and supply and the various growth rates affecting the State’s current and future energy uses and greenhouse gas emissions.  It will also look at emissions caused on Rhode Islanders behalf in areas where the GHG emissions are significant, such as electricity production, but will likely not include upstream out-of-state emissions associated with production of goods such as automobiles where the impacts are less significant.  All major assumptions used in the modeling will be well documented and communicated to the Stakeholder group.

II. Setting Targets for GHG Emissions Reductions for Rhode Island

Introduction

The Intergovernmental Panel on Climate Change (IPCC) and the U.S. National Academy of Sciences have determined that there is a substantial risk of dangerous climate change from emissions of GHGs, with potentially severe and widespread impacts.  International, national state, municipal and corporate efforts have been undertaken to help reduce the risk of climate change to acceptable levels.  As noted in Section I, Rhode Island could be affected directly by sea-level rise combined with more violent and frequent storms, and indirectly, as other parts of the U.S. and world suffer damages.

The aim of a GHG Action Plan for Rhode Island is to contribute to the reductions in greenhouse gas emissions that are needed nationally and globally to avert potentially dangerous climate change.  In this process, the Stakeholder Group will undertake deliberations, supported by its Working Groups in three key areas of programmatic and policy focus. These will be supported by facilitation and technical assistance.

In formulating its Plan, the stakeholders may wish to establish targets for GHG emissions reductions, level of effort, or another basis for its design, content, and scope.  GHG reduction targets could be developed by a number of approaches, each with unique quantitative specifications.

Approaches to Setting Targets

Two basic approaches to setting targets exist --  (a) setting a GHG reduction target (e.g., X% reduction by year Y) and determining the least cost set of measures, programs, and policies to reach that target, and (b) setting a cost limit or cost criterion in advance (e.g., reduce all carbon up to $X spent or $Y per ton reduced), and determining the policies that fall under it and the GHG reductions that result. Each of these could then be modified by consideration of elements of the other.

A starting point for Rhode Island has been established by the recent Climate Change Action Plan of the New England Governors and Eastern Canadian Provincial Premiers. This Plan included commitments to ensure that annual greenhouse gas emissions were kept no higher than 1990 levels by 2010, no higher than 10 percent below 1990 levels by 2020, and over the long term are reduced up to 85 percent below 1990 levels. While the region is committed to these goals, the Plan allows for state-by-state flexibility in how the targets are met.  The Plan also calls for developing a GHG allowance trading system under these regional caps.

At 7% below the 1990 level by 2010 the target set for the U.S. by the 1997 Kyoto Protocol is more aggressive than these new regional targets.

We recommend that the Stakeholder Group in formulating the Rhode Island Greenhouse Gas Action Plan take the Governors’ and Premiers’ targets as its starting point.  Through the modeling analyses of the options the Working Groups and ultimately the Stakeholder Group will determine whether the target was not reached, met, or exceeded by the set of options that it selected.  At that point it could decide whether and in what direction if any it wishes to depart from the targets, based upon cost and other considerations.

Rhode Island could contribute to the regional reduction targets set by the Governors and Premiers by adopting programs, measures and policies to reduce the State’s GHG emissions, as well as trading GHG allowances with other states in the region. 

Next, we discuss further, how national and state-level targets might be established, and how setting or reaching them depends upon the specific conditions of each.  In the Appendix we summarize the objectives and premises of the United Nations Framework Convention on Climate Change (UNFCCC) itself, and place Rhode Island, regional and national targets in the context of climate change risks, and the global targets needed to avert dangerous climate disruption. 
National Targets

The Kyoto Protocol sets targets for a first budget period (2008-2012, conveniently re-stated here as the midpoint year, 2010) for the industrialized counties (Annex I) averaging about 5% below 1990 levels.  For the U.S. it is 7% below its 1990 level.  These targets are a small first step toward the decreases that the IPCC report sees as necessary over subsequent decades to ensure climate stabilization (see Appendix).

The level of effort required to reach 7% below the 1990 level by 2010 is better understood by examining the reduction that would be required in 2010 from what emissions would otherwise have been, under a business-as-usual (BAU) with no additional GHG mitigation policies.

US Carbon Emissions  (million metric tons carbon -- MtC)

1990 2010

Base (BAU) Case

1338

1808

Kyoto Case


1338

1244

Note that the 1244 MtC required to achieve 7% below the 1990 level of 1338 MtC by 2010, is 31% below the BAU level of 1808 MtC in 2010.  Thus, our energy system must become 31% more efficient or 31% less carbon-intensive, or some combination.  This national target can be achieved by different levels of reduction in each sector and state, owing to the energy and carbon intensities of each and their rate of growth in the absence of policies.  

If a state is growing rapidly, a given (e.g., 31%) reduction in 2010 could result in a relatively small reduction relative to 1990 compared to the same level of effort in a more slowly growing state.  A state that already has high levels of energy efficiency or depends upon low carbon fuels (and thus relatively low per-capita carbon emissions) will have a harder time achieving reductions than one which has more ample opportunities for carbon-reducing energy policies.

An example of this can be seen in state/regional climate policy impact analyses completed by Tellus Institute in 2000.  As can be seen, the reductions in 2010 relative to the Business-As-Usual case are in the same ballpark while the reductions relative to 1990 vary greatly. For example, even though Florida would reap the largest reductions in 2010 (36%), this brings emissions down only to the 1990 level (0% reductions) rather than below this level as is found for the other states.  This likely reflects the rapid rate of business-as-usual growth in that State.  On the other hand, New England sees a relatively smaller reduction in 2010 (31%), but a very large (18%) reduction relative to 1990 level, perhaps reflecting a relatively slower rate of business-as-usual growth in this region.




Carbon Emissions Reductions

2010 2010 Policy Case



Policy vs. BAU Case

      vs. 1990

U.S 


36%



14%

Florida


36%



 0%

Texas


34%



15%

Michigan

30%



 9%

New England

31%



18%

Bases for Setting GHG Reduction Targets for Rhode Island

There are a number of approaches that could be used to set GHG reduction targets in Rhode Island:

1. Establish a path for the State’s per-capita GHG emissions, with targets in 2010 and 2020, consistent with that required globally for climate stabilization.

2. Accept the 2010 Kyoto Protocol target for the State and set a 2020 target by other means, e.g., by extrapolating of rate of reduction beyond 2010.

3. Accept the Governors’ and Premiers targets for the State: 1990 levels by 2010, 10% below 1990 levels by 2020, and up to 85% below 1990 levels over the long term.

4. Base targets on what can be achieved through measures whose individual cost is equal to the marginal benefit (avoided cost)
; this would have overall net economic savings.

5. Base targets on what can be achieved by measures whose total cost equals the total benefit; zero overall net savings.

6. Refine 4 to include readily quantifiable externalities to reckon the basis in societal costs and benefits.

7. Refine 5 to include readily quantifiable externalities to reckon the basis in societal costs and benefits. 

8. Modify the Governors’ and Premiers’ targets by one or more of the foregoing considerations.

While the Governors’ and Premiers targets are challenging, it is possible to consider more aggressive targets that might be achievable with net economic and societal benefits.  The figure below shows the results of a recent Tellus analysis of a set of national energy-related policies and measures to reduce GHGs in the U.S. It breaks down the reductions by the groups of policies.  The study and follow-up analyses showed that this set of policies would achieve large net monetary savings, reductions in various air pollutants, and small net job and macro-economic benefits.  The figure also shows, however, that the Kyoto target for 2010 is not quite reached by the set of policies.
  Thus, some more expensive domestic energy policies or some non-energy and international trading measures would be needed.

By 2020 carbon emissions would be about half of the BAU projections for that year and almost 20% below the 1990 level.  This is on a path consistent with that required over the longer term for climate stabilization.
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plan for Rhode Island will require analysis of the specific mix of economic and household activities in the State that produce greenhouse gas emissions, and how these activities and emissions will likely evolve over the next 20 years.  This is the task of establishing the Baseline from which the targets would be set and upon which the elements of GHG action plan to meet these targets would be built.

Conclusion

For now, we recommend starting with the targets recently adopted by the regional Governors and Premiers, as we explore the costs and benefits of a wide range of measures, programs, and policies that can reduce greenhouse gases.  Once this exercise is complete, we will collectively have a much better idea about the degree of difficulty of meeting these targets and could then better assess both their reasonableness and alternative targets.

 III. Developing Options to Reduce GHG Emissions in Rhode Island: Preliminary List

	Overview



	This Section presents a preliminary list of GHG reduction options. Based on feedback from project stakeholders, a revised set of options will be included in the options scoping papers to be prepared to describe potential actions to reduce GHG in each of three substantive areas to be addressed by working groups.




SUMMARY LIST

Options for each sector are grouped as summarized in the following three boxes. 

Characterization of each set of options follows the boxes.
	BUILDINGS & FACILITIES

	1.  Continuation of existing and emerging demand-side management programs

1.1  Solar photovoltaic cells--buydown program 

1.2  Residential efficient lighting and appliances

1.3   Residential retrofit

1.4  “Energy Star Homes” (residential new construction)

1.5    “Design 2000,” promoting energy efficiency in new commercial and industrial buildings

1.6   “Energy Initiative,” promoting energy-efficiency in existing commercial and industrial buildings

1.7   Energy efficiency targeted to small commercial & industrial customers

	2.  Possible additional demand-side management programs

2.1  Efficient residential cooling initiative

2.2  Efficient residential gas heating initiative

2.3  Solar hot water heating

2.4  Switching to cleaner heating fuel 

	3.  Codes and standards initiatives

3.1  Regional appliance efficiency standards project

3.2  Upgrade new construction practices

	4.  Promotion of on-site combined heat and power

4.1  CHP in industry

4.2  CHP in other buildings & facilities

	5.  Public facilities clean buildings initiative

	6.  Life style changes

6.1  Compact floor space area

6.2  Compact appliances


	TRANSPORTATION AND LAND USE

	1.  Energy efficient vehicle strategies

1.1  State-owned vehicle efficiency

1.2  General vehicle efficiency

	2.  Land use and vehicle miles traveled strategies

2.1  Transit oriented development

2.2  Expand bicycle and pedestrian infrastructures

2.3  Commuting efficiency

2.4  Reducing commuting

	3.  Land use related carbon sequestration

3.1  Cropland management and conversion

3.2  Forest management

3.3  Wetland expansion

3.4  Urban tree planting

	4.  Other strategies

4.1  Promote smaller autos
4.2  Increase the gasoline tax

4.3  Maintain and enhance VMT-based insurance premium structures

4.4  Fleet fuel GHG content mandate


	ENERGY SUPPLY, RENEWABLE RESOURCES, & WASTE MANAGEMENT

	1.  Renewable electricity strategies

1.1  System benefit charge programs continuation

1.2  Production tax credit

1.3  Renewable portfolio standard

1.4  Net metering continuation

1.5  Direct investments or expenditures

	2.  State facilities renewable purchase requirement

	3.  New air emissions caps

3.1  Caps on SO2 and NOx emissions
3.2 Carbon cap and trade permit system

	4.  Solid waste reduction

4.1  Pay-As-You-Throw

4.2  On-site management of organic waste

4.3  Resource management contracting

4.4  Industry-specific waste reduction efforts

	5.  Solid waste recycling

5.1  Recycling service
5.2  Pay-As-You-Throw
5.3  Deposit bottle system (“bottle bill”)

5.4  Resource management contracting


	CROSS CUTTING OPTIONS

	Some policy options would have impacts in all three sectors, and would affect many technologies of varying kinds.

	1.  State tax on the use of energy based on its carbon content.


BUILDINGS & FACILITIES
1.  Continuation of existing demand-side management (DSM) programs. Several programs are under way in the state, funded through the system benefits charge recently renewed by the legislature. These programs promote demand-side efficiency measures or demand-side renewable technologies, and they regularly add new measures as they become available and cost effective. The first set of options consists of supporting the continued implementation of existing programs and of the emerging programs that have been identified. These are:

1.1  Solar photovoltaic (PV) cells buydown program. This program promotes installation of rooftop PVs in all buildings and facilities by buying down the cost by $3 per watt of installed capacity.

1.2  Residential efficient lighting and appliances.  Existing programs support efficient lighting, energy-efficient washing machines, and other equipment; and U.S. EPA’s “Energy Star Appliances” initiatives. Information and rebate incentives toward the purchase of the appliances are offered.

1.3  Residential retrofit. The program provides energy use surveys and limited assistance in installing weatherization measures in existing homes.

1.4  “Energy Star Homes.” A program to promote energy efficiency in new houses. The program combines a house efficiency rating system with rebate incentives for reaching a target rating.

1.5    “Design 2000,” a program promoting installation of energy-efficiency measures in new non-residential buildings and those undergoing renovation. The program combines information, technical assistance, and rebates (covering most of the incremental cost) for qualifying measures.

1.6   “Energy Initiative,” a program to promote installation of energy-efficiency measures in existing non-residential buildings, and currently encompassing lighting, heating, air conditioning, electric motors and motor drive, and other measures. Rebate incentives cover about half of the incremental measure cost, on average.

1.7  An energy efficiency program especially targeted to small commercial & industrial customers. This program also combines information and targeted rebates for qualifying equipment.

2.  Possible additional demand-side management programs. This set of options consists of possible new DSM programs which are not being implemented and are not under active consideration for near-term implementation. Each option would require funding for some mix of education, program marketing, contractor training, and financial incentives. Individual options are:

2.1  Efficient residential cooling initiative (R-CAC). This option combines installation of high-efficiency central air conditioning systems (CACs) with improved installation and equipment sizing practices in the growing portion of homes in the state which are installing new or replacement CACs.

2.2  Efficient residential gas heating initiative (R-GSH). This option promotes installation of highest efficiency condensing-type gas heating equipment in lieu of the standard efficiency equipment that is usually installed in new and replacement applications in the State.

2.3  Solar hot water heating (SWH).  Active solar water heating systems collect and store thermal energy from the sun in order to heat water for domestic and small commercial use. Like PVs, they are usually installed on roofs.

2.5  Switching to cleaner heating fuel (SHFS).  Much of the State’s building space is heated by fuel oil. This option promotes the choice of gas heat in new or replacement applications where oil heat would have been chosen, in order to realize the lower carbon emissions from heating with gas.

3.  Codes and Standards. This set of options consists of the development and implementation of standards affecting the energy consumption level of various kinds of appliances and equipment, as well as new and renovated buildings. Standards programs may be voluntary or mandatory. Each program would require funding for some mix of standards development, implementing voluntary programs or mandates, training for contractors or inspectors, and possible financial incentives. Specific options are:

3.1  Regional appliance efficiency standards project (ASP).  This option consists of joining a Northeast regional effort for states to propose or adopt energy efficiency standards for fifteen types of equipment. The new standards would exceed existing federal efficiency standards, or apply to equipment not subject to federal efficiency standards.

3.2  Upgrade new construction practices (NCP). The level of energy consumed in new or substantially renovated buildings is affected by the State’s existing building codes. This option consists of promulgating and applying higher energy-efficiency standards than are reflected in current state building codes.

4.  Combined heat and power.  CHP systems, also known as co-generation systems, make use of heat that would be wasted in conventional electric generating plants. Electricity is generated and the heat that would otherwise be wasted is used for process heating requirements, water heating, or other fairly continuous thermal loads. There is relatively little CHP in the State. Considered here are CHP systems that are sized to meet electricity requirements at their host facilities. Each option would require funding for some mix of technical studies, program marketing, and financial incentives. Additionally, utility rate structures may need to be changed to encourage CHP. The specific options are:

4.1  CHP in industry (CHPI). Several CHP technologies are available for possible application in industries in the State: combustion turbine (CT) type systems and internal combustion engines (diesel ICEs) at different size configurations, likely all fueled by gas.

4.2  CHP in buildings (CHPB). Several different CHP technologies are potentially applicable in the buildings sector: micro-turbines, fuel cell systems, CT type systems, and ICEs (diesel type) at a variety of size configurations. Multi-building campuses are especially promising potential sites.

5.  Public facilities clean buildings initiative. There are a number of discrete and limited programs to promote energy efficiency in state and local public facilities. This option consists of a comprehensive effort to minimize energy-related GHG emissions in public facilities through such measures as comprehensive retrofitting, best technology in all new construction, maximum use of daylighting and lighting controls, and switching from oil to gas for space heat. The option may entail changes in legislation or regulations governing leasing and financing by schools and other facilities, as well as additional funding for retrofit measures and program coordination.
6.  Life style changes. Option sets 1 through 5 imply little change in end-use services received from energy use. Each option is largely a “technical fix” that produces or 

uses energy in a way that yields lower GHG emissions. The stakeholder and working groups may wish to also consider options which reduce GHG emissions primarily through modifications to current and expected life styles, such as:

6.1  Compact floor spaces (CFS).  This is a voluntary initiative to encourage residential and commercial facilities to reduce their floorspace in the future. Reduction in floorspace per resident or employee will reduce energy use and GHG emissions. The initiative would aim to reverse the current trend toward continually increasing floorspace.

6.2  Compact appliances (CA).  The average size of several domestic appliances grew in past decades: refrigerators, freezers, clothes washers, dish washers, televisions, and other appliances. Smaller units may better match the average load and equipment size, reducing energy use. This initiative would encourage households and businesses to systematically select the smallest reasonable appliance for any job.

TRANSPORTATION AND LAND USE
1.  Vehicle energy efficiency strategies. These options promote acquisition of higher efficiency light duty, medium duty, and heavy duty vehicles. 
1.1  State-owned vehicle efficiency. This option promotes acquisition of the most fuel efficient vehicles for state agencies. It may employ a “green fleets” executive order for procurement of fleet vehicles, or other efficiency standards for state-owned vehicle fleets.
1.2  All vehicles. This option promotes all households, businesses, and agencies acquiring the most fuel-efficient vehicles: high m.p.g. models, hybrid electric vehicles, and (later) fuel cell vehicles. It may employ a fee/rebate system for purchase of fuel efficient light duty vehicles, in-use fuel efficiency standards for existing vehicle inspection and maintenance programs for monitoring vehicular emissions, or speed limit enforcement programs. 
2. Land use and vehicle miles traveled (VMT) strategies

2.1  Transit oriented development. This option promotes development requiring less auto use. It may employ incentives for arterial development and high density and mixed use zoning or, conversely, control the amount of parking built and operated in an area.

2.2  Expand bicycle and pedestrian infrastructures. This option would create more bicycle lanes and paths, as well as pedestrian malls and walkways. Grant programs or regulations may be used to shape municipal action. 
2.3  Commuting efficiency. Increase high occupancy vehicle (HOV) facilities and park-and-ride lots; give HOVs priority in constrained parking situations and reserve desirable parking locations for HOVs; provide fare reductions for use of transit at commuting levels.

2.4  Reducing commuting. Provide incentives for telecommuting (including employer-shared local centers) and internet commerce.

3.  Land use and carbon sequestration.  Technology and policy options exist for increasing GHG sequestration in forests, grasslands, and agricultural lands. Options for the land use sector are grouped as follows.

3.1  Cropland management and conversion. Improving soil fertility and rotating crops could add cropland sink potential, while converting cultivated croplands to permanent grass or shrub cover restores soil organic carbon levels. Converting marginal crop & pasture land to forest results in higher sequestration rates.
3.2  Forest management. Management of forests to increase carbon sequestration would produce biomass that could be recycled through combustion or other means into energy. Legislative frameworks for forest management could be expanded to include the objective of protecting forests as carbon sinks.
3.3  Wetland expansion. Wetland and bogs produce high rates of organic carbon accumulation. Wetlands exceed carbon sequestration levels of most soil types. 

3.4  Urban tree planting. Adding trees to urban areas can reduce the urban heat island effect and also reduce GHGs.

4.  Other strategies. Miscellaneous options to reduce the GHG consequences of transportation:

4.1  Promote smaller autos. This is a life style-oriented option. For example, excise taxes could be reinstated based on weight, not value.

4.2  Increase the gasoline tax to internalize the costs of driving in fuel prices.

4.3  Maintain and enhance VMT-based insurance premium structures.

4.4  Fleet fuel GHG content mandate. This would force additional use of alternative fuels (e.g., ethanol, LPG, CNG, fuel cell, electric).
ENERGY SUPPLY, RENEWABLE RESOURCES, & WASTE MANAGEMENT
1.  Renewable electricity strategies.  These options aim to increase the amount of electricity production from renewable electric generation resources such as wind power, hydropower, solar electric, gas from landfills, and biomass. Rhode Island is not well endowed with renewable resources. However, the interconnected nature of the electricity system permits consideration of renewables outside the State, since GHG reductions elsewhere will have comparable effects from a global climate change perspective. We could consider GHG reduction opportunities in several layers, from local to regional to global:

a. Applications within the State on the customers’ side of the electric meter. These are included within demand-side management options (above). 

b. Renewable energy generators within the State which supply power to the electric grid (i.e., they are not on the customers’ side of the meter);

c. Renewable energy generators within the region, perhaps New England, or a broader region including bordering regions such as NY/PJM, or Eastern Canadian Provinces that have some arguable connection to either local electricity dispatch and longer-term resource decisions, or influence the regional environment; and

d. Renewable energy generating facilities anywhere nationally or internationally.

We suggest that consideration be given to level (b) and at least some options at level (c), with the caveat that if generation is outside of RI, then the energy or attributes must be purchased by or otherwise associated with RI customers. Specific options:

1.1  System benefit charge (SBC) programs. Currently a “wires” charge is applied to each kWh sold in the State to fund investments in energy efficiency and renewable energy. This option refers to continuing the existing or emerging renewable energy programs supported by the SBC. These include:

1.1.1  The PV program cited above under DSM.

1.1.2  RFP to subsidize new renewable generation.

1.1.3  Solicitation for the purchase and sale of green power to large electricity users in the State.

1.1.4  Rebates for small electricity users taking retail green power (currently before the State PUC for approval).

1.1.5  Funding for a PVs on schools program.

1.2  Production tax credit. A state tax credit can lower the cost of production for renewable energy technologies. This is typically applied to the first x years of operation from qualifying renewable electric generators. (The R.I. Restructuring Act limits the definition of renewable hydropower to small hydro, and requires that biomass be sustainable harvested, though these definitions need not necessarily be followed.)

1.3  Renewable portfolio standard (RPS).  This option sets a percentage of generation of all electricity sales in the State from qualifying renewable resources such as wind, biomass, solar, geothermal.

1.4  Net metering. Net metering currently allows R.I. retail customers to credit on-site electricity generation from renewable resources up to 25 kW toward their retail electric bill. This option would continue and expand net metering and supporting electric rate provisions (e.g., tariffs for back-up electric service) that address barriers/changes in wholesale, distribution or retail electricity market rules.

1.5  Direct investments or expenditures.  This could be by the state or municipalities, ranging from the purchase of renewable facilities in RI (customer-sited or bulk) using low-cost financing, to the purchase of renewable energy credits or CO2 earned reduction credits.

2.  State facilities renewables purchase requirement.  This option would require state facilities to acquire minimum portions of their electricity supply from specified renewable resources.

3.  New emissions caps. These options aim to reduce GHG emissions either directly through some kind of cap and trade system, or indirectly through reductions in other pollutants. 
3.1  Caps on SO2 and NOx emissions. Sets a stricter and dynamic pollutant emission cap in the State for major pollutants associated with power generation would also affect carbon emissions.

3.2  Carbon cap and trade permit system. Directly sets a carbon emission cap for in-state emissions.

4. Solid waste reduction options. These options aim at reducing the generation in waste from all sectors, as well as through the recycling of materials. The focus is on waste that contributes to GHG emissions through its landfilling (all organic materials) or through its manufacture (aluminum and PET/HDPE containers, most paper products). Types of programs and actions follow:

4.1  Pay-As-You-Throw (PAYT). This is a pricing measure for all residential waste service.

4.2  On-site management of organic waste. The collection and management of yard trimmings, compostable food and non-recyclable paper through grass-cycling and on-site composting.

4.3  Resource Management (RM). This involves contracting for non-residential waste service with incentives for service providers to foster waste reduction.

4.4  Industry-specific waste reduction efforts. These include use of legal/court documents in electronic form, which target GHG-related waste.

4.5  Full cost pricing for waste disposal. This option would end subsidies for solid waste disposal.

5.  Waste recycling and composting. This set of options focuses on recycling materials (aluminum, PET/HDPE, most paper products) which provide recycled feedstock whose use reduces GHG emissions. Types of programs and actions:

5.1  Recycling Service. Mandatory provision of curbside residential and non-residential recycling service throughout the State. Legislation would be required.

5.2  Pay-As-You-Throw (PAYT). This variation of the above PAYT contains a “free” recycling service. The recycling costs are recovered as part of the fee for disposal.

5.3  Bottle bill. This option would introduce deposits on recyclable containers, such as are currently employed in most New England states, perhaps set at 10 cents instead of their level of five cents per container. Legislation would be required.
5.4  Resource Management (RM). This is a variation of the above RM in that it involves contracting with incentives for service providers to foster recycling.

5.5  Waste Ban. This would involve a ban on all organic waste from landfills. Legislation would be required.
5.6  Promote recycling. Promote products whose recycled content correlates with GHG emissions reductions.

6.  Cross-cutting option: tax on the use of energy based on its carbon content. In this approach, a new state tax would be developed to tax energy use based on carbon content. The tax design would be “revenue neutral,” i.e., the rates for existing state taxes on economic activity would be lowered to reduce revenue from them by as much as the expected new revenue from the carbon tax. This would be a form of “pollution tax.”

Appendix: Climate Change and Climate Stabilization

The starting point for establishing GHG emissions reductions targets for any political or corporate entity is the objective of the United Nations Framework Convention on Climate Change, signed by the U.S., to prevent potentially dangerous human-induced climate change.

The Intergovernmental Panel on Climate Change (IPCC), a collaboration at the highest levels of government has issued three successive Assessment Reports (in 1990, 1995 and 2000), based on an unprecedented mobilization of international scientific input led by the U.S., on the science of climate change, its ecological and socio-economic impacts and approaches to avert or reduce the risk of severe climate change.  With each successive report, the science was firmed up and uncertainties, though still present, have been reduced. There now appear to be discernable impacts of climate change induced by the buildup of greenhouse gases in the atmosphere, largely carbon dioxide from fossil fuel combustion.  More importantly, the analyses reported by the IPCC indicate that, absent a concerted effort to reduce greenhouse gas emissions, unprecedented global climate change is likely in the coming decades, with potentially severe consequences.

The IPCC provides information and analysis on the range of possible global greenhouse gas emissions paths, and the likely global temperature increases, sea-level rise, climate changes and other impacts that would ensue. These analyses show that the evolution of economies and energy systems in the absence climate policy could lead to global annual emissions more than three times the current level of 6 billion tons by the end of the 21st century, with potentially severe ecological, human health and socio-economic consequences. In particular, global average temperature could increase by about 3 to 10 degrees Fahrenheit, with even greater increases in some regions and sea-levels could rise by up to three feet, with devastating impacts on densely populated and economically important coastal cities and areas throughout the world.  More severe and frequent storms and droughts, shifts of disease-bearing pests to more northern latitudes and higher altitudes, and uncertain consequences for agricultural production, are among the risks.  

The IPCC report also shows that a path consistent with the UNFCCC objective of climate stability would require that global emissions decrease from today's roughly 6 billion tons of carbon per year to less than 3 billion per year by 2100.  This limit -- a cumulative total of less than 500 billion tons over the century, ending with a level consistent with the oceanic absorption rate -- is needed to constrain the increase in atmospheric concentrations of GHGs to about 450 parts per million, which is still above the pre-industrial level of 280 ppm.  This would limit the temperature increase over the 21st century to a hopefully benign 0.10C per decade. While some have argued that 350 ppm will be needed to ensure that climate is not destabilized, it is important to note that we are already at that level and, indeed, some effects of climate change are already being experienced.

Uncertainties, surprises, and rapid and irreversible changes could be unleashed, in the complex climate and ecological systems. While the impacts could be lower than expected, they could be higher as well, and they could occur with such rapidity once a (currently unknown) threshold is passed that adaptation and response is, too late overwhelmed or extremely costly.  A precautionary approach would take action to avert or reduce these risks at some cost. The balance between the risk reduction desired and the cost incurred is a question that can be informed by analysis, but which is ultimately a political question that deserves citizen and stakeholder input.

The figure below shows the business-as-usual path and a path needed to stabilize atmospheric concentrations at 450ppm.[image: image2.wmf] 
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This figure shows how the climate stabilization path is shared between industrialized and developing countries, as they evolve towards equal per-capita emissions of 0.3 tons per-capita in 2100. GHG emissions from the currently industrialized counties would decline from today’s 4 billion tons to about 0.4 billion tons in 2100.  The developing countries emissions would both start and end with about 2 billion tons, but could increase in the near term as they grow economically and, notwithstanding widespread use of efficient technologies and low-carbon resources, before even more advanced technologies and resources have been developed and deployed.

The figure demonstrates that the industrialized countries will likely need to achieve early, rapid and steady declines in their GHG emissions to help ensure that a path to climate stabilization can be followed.

Figure ES.1. Reductions in energy-related carbon emissions, displayed by major policy group
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Global carbon emissions from fossil fuel combustion (1890-2100) – Business-as-usual trajectory (IPCC IS92a scenario) and trajectory for climate stabilization at 450 ppm
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Carbon emissions for stabilization of GHG concentrations at 450 ppm, broken out by developing and industrialized countries
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� See the workplan with original invitation letter for full description of phases I and II.


� This is the “First Commitment Period” of the Protocol.  We take the midpoint year, 2010, as representative of this period.


� The marginal cost can be understood as the cost of the last measure to reduce carbon to meet a given target if the measures are ranked in order of ascending cost. The marginal benefit is the cost avoided by that measure.


� We refer to US emissions target for the year 2010 to mean the average of the five-year period from 2008 to 2012. 





PAGE  
13

