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Strategies for Cutting Coal Use in the Next Five Years:
This report and the accompanying graphs of electric sales and generation trends for ten years, for 29 Eastern U.S. states are produced to anticipate a loss of coal power plant efficiency due to enforcement of Federal air pollution limits for fine particulates, and the inevitable retirement of some U.S. nuclear plants.  In 2006 these States generated 77.5% of all electricity generated in the United States.  The discussion here and the graphs can help advocates promote responses by utilities, regulators and lawmakers which will offset the potential loss of efficiency and the increase in coal use and CO2 emissions which will otherwise result.
The pending collision between growth of consumption and existing generating capacity is highly sensitive to several key factors, one of which is the presumed remaining life of the nuclear fleet.  Our Projections (Page 20) examine the effect on coal and alternatives of closing half the nuclear plants in the U.S over twenty years.  Should even a few nuclear plants be retired soon it could aggravate pressure on new coal plant construction before the sustainable energy revolution is in full gear.  
Anticipating these pressures nationally and locally is critical to the speed with which we reduce coal use in the next five years, and that in turn has a direct and specific impact on the eventual stabilization of atmospheric CO2 levels.  It is impossible to be sure what the future holds, but our projections section may illustrate some of the trends at stake.
In accordance with the Clean Air Act, the U.S. EPA raised Federal health standards for fine particulate pollution in 1998.   The Bush Administration developed the Clean Air Interstate Rule (CAIR) to implement the standards, according to law. 
The fine particulate standards have important impacts on the coal-fired electric generators in the U.S.  In particular, 28 Eastern U.S. states are affected by the CAIR rule.   Full enforcement of the rule can be accomplished only by installing scrubbers (Flue Gas Desulphurization) on existing power plants.  
Scrubbers reduce the efficiency of a power plant, and therefore require an increase in the amount of fuel used to produce the nation’s electricity.  An existing power plant will need retrofit scrubbers, which may reduce plant efficiency or increase the plant fuel requirements (depending on your point of view) by three to five percent.

This report was funded when the loss of three to five percent of the generation capacity in the Eastern U.S. seemed imminent.  Although the timing of that loss is not quite as clear, it is still expected.  In addition, this report can be regarded as a strategy document to anticipate the eventual closure of the existing U.S. nuclear plant fleet, which presently generates about 20% of U.S. electricity and would be replaced with coal if no change in public policy occurs before the nuclear plants begin closing.

This report identifies key resources to promote support of efficiency and renewables which may make it possible to serve the shortfall in capacity which will result from new scrubbers without increasing coal use.
There should be no misunderstanding about the importance of enforcing the fine particulate standards.  Fine particulates have been shown to cause more than 100,000 premature deaths in the U.S. each year, and they sicken tens of millions of people, about half of them children, causing far more loss of productivity and medical expenses than the pollution controls will cost.  The automotive industry and oil companies have already established a comprehensive program to do their share of reductions.  The utilities have dragged their feet as a group, although some individual utilities have installed scrubbers and taken other measures.

This project provides coal activists in the 28 Eastern U.S. states plus the District of Columbia which are affected by the Clean Air Interstate Rule (CAIR) with background information about historical electricity consumption in each of these states (See list, Page 35). It was developed early this year when the Bush Administration had promulgated the CAIR rule to define the terms for compliance with the 1998 health standards for these states.
On July  11, the U.S. Supreme Court vacated the CAIR rule http://www.epa.gov/cair/pdfs/05-1244-1127017.pdf  Uncertainty about the CAIR rule remains, but the Clean Air Act is untouched, and the 1998 changes to the ozone and fine particulate limits have survived all court challenges.  So while implementation may be delayed, something like the CAIR rule will occur, and the implications for most states are pretty much what is discussed here, unless the replacement rule calls for tougher reductions.

In order to challenge utilities and independent power producers who are attempting to build new coal power plants we must be informed about local energy conditions, as well as alternatives.  This project was not able to develop information for individual utilities, but this report includes instructions for how to do so.

As we finalize this report in December of 2008, it appears that the United States is entering a period of reduced electric sales due to the economic downturn.  This is a reprieve of sorts from the short-term crisis of reduced capacity we face if coal power plants are required to install scrubbers soon, but we cannot assume it is anything more than a short term downturn, especially if we want to ensure that the nation shifts from coal and responds to climate change.
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How to Reduce Coal Use:
In order to stop the growth of coal use and CO2 emissions from coal, the first order of the day is to address the growth of electricity consumption.  Energy Efficiency is the most valuable tool.  Utility electric efficiency programs are presently operating at levels approaching 2% of load avoidance in several states, and a number of other states are moving toward that level of program activity.  In all but a handful of states 2% annual average load avoidance should be enough to eliminate growth in electric consumption, and put the need for any new generation capacity on hold. 

The national average growth of electricity consumption is about 1.5% per year, with significant variation from state to state and year to year.  Over the last ten years this growth has been met about half by new natural gas and increased production from existing nuclear plants, and half by increased use of existing coal plants.  Renewable energy has contributed a rapidly growing, but still small share of the total resource.  In 2007 non-hydro renewables exceeded 1% of total U.S. supply for the first time.  

Energy efficiency may have eliminated more energy consumption than all new growth.  It is hard to measure and the methodologies are controversial.  Nonetheless, any serious effort to examine efficiency achievements and potential reveal a huge opportunity.  The United States spent approximately $2.7 billion on efficiency programs in 2007, saving approximately $8 billion.  This does not include savings produced by appliance standards, shifts in the market or improvements in building envelopes which reduce heating and cooling needs.  It is primarily the cost of utility efficiency programs.

It is important to distinguish between growth of load or overall KWH sales, and peak load.  Peak load has only to do with the momentary peak in energy sales during the hottest day of the year (or for a few utilities, the coldest day of the year).  Peak load is easily addressed with efficiency, but also with load shifting programs and manipulation of generation, including strategic use of natural gas peaking generation.   
Many utilities attempt to justify construction of new power plants by making a public statement about peak load.  This can further be aggravated by state energy reports which emphasize peak load.  Aggregate peak load numbers for multiple utilities are usually fictitious, taking individual peak loads which actually occurred at different times and adding them up as if they all occurred at the same time.  Individual utility peak loads are usually accurate, but represent a single hour during the year when a peak occurred.  Most utilities experience consumption in the top twenty percent of their annual peak load for less than ten percent of the entire year, usually an hour or two at a time through their peak season.  Utilities are usually Summer peaking, occasionally winter peaking, and rarely have heating and cooling season peaks which are very close to eachother.
Although some states are adding almost as much wind energy as they are reducing with efficiency, the wind industry manufacturing capacity is insufficient to allow reductions in coal emissions in the CAIR region, let alone the nation as a whole.  This will change over time, but for the next five years or more efficiency costs a third of the average retail cost of electricity in most states, and wind costs somewhere between two thirds to nine tenths as much as a new coal plant would.  This means that while wind is cheaper than new coal, it still is likely to require rate increases.  Efficiency is available in sufficient quantity in all states to permit rapid expansion of utility efficiency programs at least as fast as we can expect to get regulatory or legislative support for expanding these programs.  Massachusetts is the only state affected by CAIR which is also at the high end of the national spectrum for efficiency spending.  Vermont and Oregon are the two other leaders, measured by spending or energy savings as a percent of total sales.
This report does not encourage activists to promote the use of natural gas as a baseload electric generation fuel.  The availability of natural gas is too unsure to base a strategy on it, and as a society we will probably be better off reserving natural gas for small commercial and residential heating customers who cannot retrofit their buildings as easily as efficiency and renewable generation may be obtained.
In addition to maximizing energy efficiency and renewable energy, a potent means of reduction dependence on coal power plants is Combined Heat and Power, also known as cogeneration or recycled energy.  As a group these technologies involve capturing waste heat from existing industrial processes and using it to generate electricity.  The potential for CHP in the Eastern U.S. is easily 15% of total generation, and perhaps much larger.  It costs half as much as a new power plant and can be built in half the time.  Most states have allowed utilities to establish complex regulatory barriers to CHP.  CHP is a form of efficiency, but also a form of generation.  CHP projects generally displace substantial fossil fuel from less efficient processes.

Combined, end-use efficiency and CHP offer the technological potential to outpace the growth of electric sales, and cause net reductions in total electric demand or fuel requirements in a very short period.  Within a decade or less renewable energy may be contributing a large enough resource to increase the rate of reductions, but there is a very sensitive period during the next few years where we face the potential loss of generating capacity due to CAIR, and possibly to nuclear plant retirements, but do not have the alternative strategies in place.
It is the goal of this project to direct attention to specific information, a strategic outlook, and the resources necessary to speed up the adoption of end-use efficiency and CHP in the next several years so that we can avoid intensified pressure for the construction of new coal plants while the renewables industries are still growing their manufacturing processes to the point that we no longer have to worry about increased coal and CO2 emissions.

Background on pollution impacts:

To achieve the fine particulate reductions required by the 1998 health standards many Eastern coal plants will be required to install Flue Gas Desulfurization (FGD) equipment, commonly known as scrubbers.   Scrubbers permit substantial reduction of SO2, but require a lot of electricity to run the scrubbers.  Retrofit scrubbers are expected to reduce plant output by three to five percent, and regionally this will push an undetermined number of utilities toward requiring new generating capacity.   (See the Section on Capacity Factor, Page 29 below, for further discussion of the pending need for new capacity). 

The EPA developed the CAIR rule to limit SO2 instead of developing a separate standard for fine particulates because there is a close relationship between the two (fine particulates are generally sulfate particles with heavy metal contaminants) and scrubbers are the only retrofit response to either form of pollutant which can produce the quantity of reductions required to protect human health.  
The court rejection of CAIR delays the implementation of the health standards, but does not imply that they will not be implemented.  The repair or replacement of CAIR may strengthen the overall pollution reduction required.

Cost-Effectiveness of Fine Particulate Limits:

http://www.whitehouse.gov/omb/inforeg/2007_cb/2007_cb_final_report.pdf
is a link to an 800 KB report from the Office of Budget and Management which identifies strong cost-effectiveness for the SO2 rules.  The report examines all environmental rules for cost-effectiveness, but states about the particulate rules,

“That rule carries estimated annual benefits of $4 billion to $40 billion, while costs of implementation are calculated to be $2.5 billion to $2.8 billion per year”.
The report may be helpful in discussions about the importance of the CAIR rule.  Over 120,000 U.S. citizens die each year from fine particulate pollution.  The CAIR rule coupled with vehicle emission reductions now under way will cut that in half and save billions of dollars annually by reducing the tens of millions of people (about half children) who require some form of medical treatment each year due to pollution-aggravated respiratory problems.

In spite of the Court order vacating CAIR, the timetable and overall impact is likely to resemble the final implementation rule, shifting the schedule to allow for the delay from the middle of 2008.
The Clean Air Interstate Rule is expected to cause: 
· 44% reduction in SO2 (from electric generation in the CAIR region) by 2010

· 56% reduction in SO2 by 2015

· 64% reduction in SO2 by 2020

· 73% reduction in SO2 when fully implemented.

http://www.epa.gov/cair/charts_files/cair_emissions_costs.pdf
In most cases utilities will retrofit existing plants with scrubbers because the required level of SO2 reduction exceeds that which can be accomplished by the use of low sulfur coal.   Some utilities have already installed scrubbers at their larger facilities in order to bank allowances and defer decisions at the smaller and dirtier plants.  The power used to run scrubbers translates simply to 3 - 5% more coal used and 3 - 5% more greenhouse gas emissions at each plant where a retrofit scrubber is used.
Whether this loss of capacity translates into new coal plants depends on whether the utility has available capacity left after the capacity loss from their compliance actions.

New coal plants are typically about five percent more efficient than the national average of all existing plants, and because new plant scrubbers are better integrated into the plant than a retrofit, the loss of capacity is netted out against the improved efficiency.  But the environmental movement has allocated much of its effort to stopping new coal plants.  If the goal is to stop CO2 and coal mining, our strategies must depend on expanding alternatives to coal.  (See Section on IGCC and related issues below for more discussion of new plant issues).

Using the Data:

Accompanying this report are graphs providing electric sales data for the CAIR states.  This data allows identification of sales growth rates and in some cases will shed light on particular situations which help define useful strategies to eliminate the use of coal.  

These graphs are prepared using Excel.  There are five tabs for most states, including two versions of the generation resources, one which uses a different scale to illustrate the annual variations in the small fuels (those which provide only a little of the state’s electricity) and another which shows all fuels on a single scale.   The first tab shows total generation and sales, and sales to the three major customer groups.  The third tab is a simple spreadsheet which shows the annual growth of sales, the average annual growth since 1990, and the average annual growth since 2000.  One point of this tab is to demonstrate that growth rates vary a great deal depending on the period of years which are considered.  Developing a good sense of your state’s and your utility’s actual growth rate is a critical part of being able to judge whether sustainable energy strategies are being developed on an appropriate scale.  It is also a critical tool to enable us to spot misinformation and disinformation when others present it.
The fourth tab on each spreadsheet is the data from which all the graphs and the third tab are prepared.
Most of the states have been provided with a fifth tab.  This is a graph which uses the same data as the second tab, but presents it on a single axis.  The second tab version allows examination of year-to-year variation of the small fuels, while the fifth tab allows comparison of all fuels on a single scale.
Following are directions to the source data used to create these graphs.  You may want to know this to support the graph in hearings or proceedings, or you may want to check to see if the data has been updated for years following 2006. 2006 is the most current data as of November 2008.  The 2007 data is expected before the end of December, 2008.
The Red line is Electricity Sales for each state:

The link below is an EIA (U.S. Department of Energy’s Energy Information Administration) page which includes links to many state data pages.  The second link at the bottom of this page, "Retail Sales of Electricity by State by Sector by Provider (EIA-861)", (the one which has only an excel sheet available), provides this data.  There are three separate lines for each state.  The data used for column A in each graph is from the line for Total Electric Industry for the respective years.  If you are not familiar with Excel, you can go to Data, Sort, pick State, and it will put all the data in consecutive lines for each state. 
http://www.eia.doe.gov/cneaf/electricity/epa/epat7p2.html
The Dark Blue line is Electricity Generation for each state:

http://www.eia.doe.gov/cneaf/electricity/st_profiles/e_profiles_sum.html provides a link to this information.  Click on the desired state and then select Table 5 for a spreadsheet with this data.  The bottom of the chart has total electric industry data.
For Table 5 and Table 8 (which provides more detail on sales than used to prepare the graphs) (and Table 4, which is used to calculate Capacity Factor described below), you may select the individual tables, or click on the link at the bottom right of the page for “pdf”, to get a single page which lists all of the tables.

The Sales and Generation data are both provided because some states are net importers of electricity while others are net exporters.  This may be pertinent in some discussions.  It is important to bear in mind that the U.S. experiences approximately 10% more generation than sales.  This is power used to run the power plants and line losses.  It is not safe to assume that all electricity generated is sold to other states if it exceeds the in-state sales.
The plum, light blue and orange lines are for Industrial, Residential and Commercial sales, respectively.  These three lines will add up approximately to the Red line.  Most states have some “other” sales which can be found on Table 8, or the EIA-861 spreadsheet (above) where this data came from, or at the bottom of the page for your state, found by clicking on the state name at  http://www.eia.doe.gov/cneaf/electricity/st_profiles/e_profiles_sum.html
The spreadsheet data tab includes this data, but it was omitted from the graphs to keep them legible.

http://www.eia.doe.gov/cneaf/electricity/st_profiles/sep2006.pdf is the EIA’s overall report for all states for the same data.

Individual Utilities – How to develop your local utility’s profile:
An essential part of challenging a proposed new power plant with efficiency and renewables is to know how fast the utility is actually growing KWH sales (peak is less important, and often more easily available).  Utilities and regulators should be able to provide this and other pertinent information such as expected retirements and changes in capacity of individual generators.  But you can develop this information on your own.  Providing growth rates for individual utilities was too large a task for this project, but here’s how to do it:  

http://www.eia.doe.gov/cneaf/electricity/esr/esr_sum.html
Tables 6 – 10 give Residential, Commercial, Industrial, Transportation and Total electric sales, (number of customers, revenue and average retail rate per KWH) respectively.  These tables include this data for every individual electric utility in the nation, organized by state.  
If you want to assemble a history over time, determine which table(s) you want, and then click on the Electric Sales and Revenue – Back Issues link at the bottom of the page.  You will need to select the appropriate table for each year, and then take the data you need and put it together.  

The data provided here is only a start.  The alternatives to coal and CO2 which should be considered include electric utility efficiency programs, combined heat and power or cogeneration, renewable energy and natural gas.  Each state and each utility has different issues, and utility regulation is primarily established and implemented at the state level.  We hope this report will give many activists a running start in promoting alternatives to coal in each state.

Utilities are either Investor Owned utilities (IOU’s) or public power entities.  IOU’s provide most of U.S. electricity sales, although the limits have been blurred by deregulation and many Independent Power Producers are now selling power either to utilities or directly to industry.  IOU’s are regulated by the State, and conventional regulation typically establishes an unintended barrier to strong efficiency programs.  

Public Power entities include municipal government utilities, co-ops and the TVA and Bonneville Power Authority.  They sell approximately 20% of U.S. electricity.  They are run by boards which technically represent customers, and while they lack the inherent conflicts of interest imposed by conventional ratemaking, their directors often lack good understanding of the best economic interests of their customers, and attempt to manage their companies by doing what they think IOU’s would do.
Alternatives to power plants – planned and existing:

Activists often put greater emphasis on stopping the construction of a new plant than either reducing the need for it, or providing alternatives.  And there is a serious mis-match between the availability and cost of some alternatives, and the amounts needed to make utility scale alternatives happen.  

The following sections discuss energy efficiency as the cheapest and most available alternative, including end-use efficiency programs and Combined Heat and Power, or “Recycled Energy” which is the most important form of power plant efficiency, as well as wind, solar PV and solar thermal, and some other alternatives which are often discussed.  Having a good handle on costs and availability will help rank these resources in importance and will help avoid pitfalls in presenting a coherent strategy which regulators and utilities will accept as an alternative to a new coal project.
There is an open discussion, not widely acknowledged, about whether new coal plants are actually in the interest of environmental concerns.  The section below on Capacity Factor illustrates that stopping coal plants has had no impact on the increasing use of coal over the last decade or so.  A new coal plant will have a modestly higher efficiency than some of the older plants on the system, will meet New Source Standards, and will cost a lot of money.  Higher electric bills are often seen as a requirement to change consumption, and yet we are opposing the construction of new plants.  

While utilities are generally more reluctant to conduct strong efficiency programs when they have a large new capacity addition on the books (because higher capital costs make cost recovery more sensitive and more complicated), the public will often only become supportive of efficiency in the wake of a large rate increase.

New coal plants will cause enormous rate increases.  Current construction costs are more than triple the cost of seven years ago.  As suggested here, they will do this while also conferring some modest environmental benefits.  Local activists should weigh the merits of different options carefully and with full understanding of the trade-offs.  The only way to reduce the use of coal is to stop the growth of electric consumption.  But a new coal plant may create an opportunity to deal with a utility to undertake strong efficiency programs, a large commitment to renewables and/or shutting down existing old coal plants. 
Efficiency and Cost Recovery Issues:

When a utility eliminates the need for a KWH which might have sold for nine cents using a three cent program, its revenue stream is disrupted.  Rates include variable costs such as fuel and operation and maintenance, but rate cases normally estimate revenue requirements for a large number of fixed costs, and then distribute them over expected sales.  Efficiency disrupts this contractual process.  
Utilities generally determine how much to spend on efficiency programs using a test called the Total Resources Cost (TRC) test.  TRC compares proposed efficiency program expenditures to short and long term variable costs.  This means the money spent on efficiency is generally no more than the actual savings in short term costs to the utility.  So program cost recovery is effectively revenue neutral to the utility.  In other words, efficiency programs are usually justified by the fuel savings, the variable cost of generation which is actually avoided, and some small factor which is supposed to represent the value of avoiding a future power plant, but which is usually set too low.  

But electric rates include these avoidable costs but also include revenue which was granted in a previous rate case, presumably for fixed costs like debt service, ongoing maintenance, administrative costs and capital investments in pollution controls.  For an IOU to conduct large scale efficiency programs, regulators must allow a level of shared savings which is appropriate for the given utility in the given situation.  If the utility in question has recently built a new power plant or has recently spent money on a large new pollution control modification it is likely to view the revenue erosion effect of efficiency as a serious barrier - unless there is an appropriate sharing of savings.  Since the rate savings are generally about three times the cost of program, this is almost always a good deal for customers.  But there is a great deal of resistance to adequate sharing of savings.  There is no environmental benefit to being stingy with program cost recovery.  Poor sharing of savings will cause the utility to refuse to run programs on a large enough scale, or to run them poorly.
Public Power utilities do not require regulatory treatment of rates in order to conduct efficiency programs on a large scale.  Their customers are their owners and lost revenues do not make anyone unhappy. But the managers of public power utilities often do not appreciate the benefits of strong efficiency programs or alternatives such as Combined Heat and Power.  They are increasingly aware of the rising cost of coal plant construction.  However, they may feel that correcting rates to re-adjust to efficiency program savings is politically unacceptable, even though the alternative costs of a new power plant would obviously be much less acceptable.  A powerful education opportunity exists in demanding that public power entities conduct competent comparisons of rate impacts of efficiency programs compared to new capacity additions.  This requires some ability to double-check their calculations, because they don’t always do it right.
Skyrocketing Coal Plant Costs:

For many years the cost of a new coal plant was around $1,000/KW of capacity.  But since the price of oil and natural gas went skyward the embedded cost of those fuels has driven the price of a new coal plant well over $3,000 in 2008.  It is not possible to convert the capital cost of a new plant into rate impact without specific knowledge of many factors, particularly what fraction of the total sales of the utility the new plant will meet, but it is often possible to get state consumer advocates or the regulators to make an informed estimate.  It helps underscore the argument for sustainable alternatives if we can point out that a new plant will serve a fraction of total customers, but will require a large rate increase for all customers.
Today a new coal plant, the cost of financing it and running it, and the administrative costs of distributing electricity would require a cost more than fifteen cents per KWH if the new plant were to operate as a stand-alone utility, but the cost of the plant will usually be distributed over all the sales of the utility, reducing the rate impact, especially if the new plant is a small share of the utility’s total generation resource mix.

Becoming adept at presenting these arguments is essential for developing strong support for efficiency programs.  Traditionally, industrial energy users and some consumer advocates oppose full cost recovery for efficiency, or oppose the efficiency programs altogether, because they dislike the rate increases needed to fund efficiency.  Such rate increases are trivial in relation to the rate impact required to pay for a new plant, and if the relationships can be clarified, both in terms of cost per KWH and aggregate cost, the argument is likely to be settled – in our favor.

It is also true that the rate impact of a trivial efficiency program is generally a better deal for customers than not running the programs, because the effect of too small an efficiency program is to delay the need for new expensive generating capacity.  The “net present value” (determined by adjusting current costs for potential interest and inflation, and comparing it to the future cost of an alternative) of an efficiency program is always lower than a coal plant, as long as the efficiency program is run tolerably well, because deferral of large rate increases has real value.  But much less real value than permanently deferring the need for the new plant, which can only be done if the efficiency program is large enough to offset new growth in electricity consumption.  This argument is not one we should choose, but it might be better than no efficiency program at all, should regulators prove intractable for large efficiency spending.
Regulators must be encouraged to develop efficiency in any way possible.   Only by being responsible for programs can they learn how to run them well.  Tragic screw-ups can delay progress, but in today’s world there are so many successes it is better to encourage a shallow learning curve than none at all.
Efficiency Program Cost Recovery:

Efficiency causes utilities to earn less money.  Utilities can provide excellent management of end-use efficiency programs, and few states have the political will to establish strong efficiency programs independent of the utilities (see Funding and Recovery Mechanisms, below).   But when program scale becomes large (more than a few tenths of a percent of revenues), utilities become unwilling to see their revenues eroded without appropriate compensation.  
Nearly all jurisdictions recognize that utilities should be compensated for program costs.  Many recognize the need to share some of the net savings, and make some allowance for “lost revenues” which means the utility is allowed to recover in rates some fraction of the money it would otherwise have earned.  This is appropriate because the allowed rate for a KWH sold includes compensation to the utility for past investments in power plants, transmission and distribution, and administrative costs, in addition to Rate of Return.  Few states recognize the critically important effect a new power plant has on utility profits.  Because of the way new plants are usually allowed into rates, utilities almost always have a huge economic incentive to build a new plant, even though efficiency permits them to avoid it and doing so creates such large savings to the ratepayers that it is possible to make a deal with them.  But this requires sharing of the savings.
This report is not going to be able to address all the complex issues involved in regulatory reform to make efficiency attractive to utilities.  Hopefully it will give readers a sense of the importance of these issues and guide them to appropriate support and references.
A good discussion of the overall issues of providing incentives for efficiency is found at 
" 

http://www.epa.gov/cleanenergy/documents/incentives.pdf
  The National Action Plan for Energy Efficiency report “Aligning Utility Incentives” (November 2007) includes (at page ES-1):  

Utility spending on energy efficiency programs can affect the utility’s financial position in three ways: (1) through recovery of the direct costs of the programs; (2) through the impact on utility earnings of reduced sales; and (3) through the effects on shareholder value of energy efficiency spending versus investment in supply-side resources. The relative importance of each effect to a utility is measured by its impact on earnings.

Technical support for addressing this need for regulatory allowance of efficiency shared savings is available from a number of sources.  Contact the American Council for an Energy Efficient Economy http://aceee.org/  or the Regulatory Assistance Project http://www.raponline.org/ for support and/or direction to local organizations which can help you.  ACEEE’s publications are an invaluable resource.  Most are available free electronically.  Many of their past conferences have the proceedings available online, by looking at the past conference agenda and clicking on the presentations.  The 2007 Efficiency as a Resource Conference has more than fifty specific efficiency programs which were given the “best program” awards, if they have not updated the list since then.

The Importance of Incentives:

As utility programs grow to significant size the revenue erosion effect can be balanced by properly sharing some of the savings to provide a meaningful incentive.  The National Action Plan Incentives Guide (above) illustrates (Figure 6-1 on page 6-8) a “stair-step” incentive mechanism in use in California.  The text in Chapter 6 describes more steadily graduated incentives, apparently in Montana and Hawaii.  Should advocates be in a position to discuss development of an incentive, it is worth considering that an incentive mechanism which approximates the range of performance in the California example, but which is a simple straight line rising across a reasonable range of likely performance measures, will be more predictable, and therefore more attractive to the utility, simpler for the public to understand, and will cause essentially the same outcome.  The proper size of an incentive requires good information about the utility’s existing rate of return.

Regulators could make new coal plants unattractive by reducing compensation to them to little more than cost, but this won’t be acceptable to other parties.  Therefore activists must seek a balance of additions and subtractions to existing incentives, so that utilities and customers can understand and agree that low cost service is more valuable than high cost service, and that it should be rewarded accordingly.  Conventional ratemaking which operates on the disreputable cost-plus principle makes construction of a new power plant extremely profitable.  Our goal is to make efficiency slightly more profitable, and achieving that balance is very political.

Funding and Recovery Mechanisms:

Vermont and Oregon have eliminated the role of the electric utilities in managing efficiency programs.  This requires a “system benefit charge” which is a fee on electric sales equivalent to the program costs.  By putting the revenues from such a fee into the hands of an independent entity who manages the efficiency programs, it has been proven possible to get large and very cost-effective energy savings.
While this approach is intuitively attractive to activists, it is not likely to be the place to start in order to gain acceptance of efficiency programs and rapid deployment of large scale reductions of coal use.

Most state lawmakers lack the experience and initiative to promote a program which is independent of the utilities, but it is useful to know how such a program could work, because the subject comes up a lot.  http://www.efficiencyvermont.org/pages/Common/AboutUs/ ).   

California, Idaho and Maryland have “decoupled” utility revenues from per KWH sales.   (About four other states are actively considering decoupling proposals at this time (November, 2008).  Under decoupling, total revenue requirements are determined in an ordinary rate case, and rates are subsequently adjusted to increase or decrease revenues per KWH in response to changes in sales, so the overall earnings remain constant.  This method intends to make the utility indifferent to efficiency program revenue erosion, but seems to work only when an incentive mechanism is established as well.  It must also be adjusted to prevent weather and economic cycles from causing rate booms and busts.  Incentives based on per customer cost of service seem to hold promise.
Both the system benefit charge approach and decoupling seem to offer strong benefits, but require some acceptance or active promotion by regulators and lawmakers.  Experience suggests that this acceptance develops faster in states which develop efficiency programs with more conventional cost recovery first.

Program costs can be recovered through a “rider” which is a component of rates included in customer bills, but established independently of base rates.  They can be recovered at the time of program activity and trued up, delayed for some period to permit verification, or held and allowed to earn interest until a rate case.  Utilities generally will propose a cost recovery mechanism when efficiency programs are required, and environmentalists do not have as great a stake in determining what sort of mechanism is used, as they do in making sure that the program costs are recoverable based on verified savings.
The entire discussion of sophisticated methods of changing the utility industry, including independent system efficiency programs and decoupling, is really secondary to simply adjusting existing rates to include appropriate lost revenues and some incentive or shared savings to make the efficiency more profitable than new construction of baseload power plants.   This simple approach is crude, but it is the method which is driving the majority of electric and natural gas efficiency program savings today.  It works.
If utilities are to be willing partners in an efficiency program, they must be able to profit as well or better with an efficiency program as they do when regulatory approval of a new coal plant is granted.  Getting this compensation correctly developed is essential to eliminating coal use and CO2 emissions from the utility sector.  Carbon taxes and caps might help, but will not accomplish the whole transition to a sustainable society.
The following link provides an ACEEE report “Aligning Utility Interests with Energy Efficiency Objectives: A Review of Recent Efforts at Decoupling and Performance Initiatives” (Kushler, York and Witte, October 2006) which gives a good in-depth discussion of incentives and recovery issues:

http://www.aceee.org/store/proddetail.cfm?CFID=340685&CFTOKEN=32889910&ItemID=421&CategoryID=7
Combined Heat and Power:

Combined Heat and Power (CHP), also known as cogeneration or recycled energy, is an important form of efficiency to consider.  End-use or customer efficiency programs have been operated at levels higher than 2% of load avoidance per year in the past, but not for an extended period.  This may be enough to eliminate the need for new generating capacity for the foreseeable future, but it will not be enough to put us squarely on track for a climate response.  
CHP potential is much cheaper than new generation.  A crude estimate of the CHP resource potential includes only very large industrial waste heat sources which could provide 15 – 20% of U.S. electric supply for about half the cost of building new coal power plants.  Together with end-use efficiency this permits us to undertake a climate strategy almost immediately.  The CHP potential may not be as large as the efficiency potential, but it will last long enough to get us to the point where renewable manufacturing is large enough to take over.  It is so cheap that it may be less expensive than putting scrubbers on some existing power plants, and then continuing to operate them.
Some advocates object to CHP because it is dependent on fossil fuels.  This is a grave error which must not be allowed to stand in the way of climate and coal use responses.  CHP is better viewed as a form of efficiency, even when it is part of a new project.  In the context of a declining CO2 strategy CHP will inevitably displace less efficient and dirtier projects.  We need to advance CHP because its substantial energy savings potential represents such a large part of the available means to reduce CO2 and coal use.  
Advocating CHP and getting utilities interested in it can be essential because CHP is generally the only generation resource which is environmentally benign, which is also available in large quantities and can be acquired for less money than a new power plant, as well as considerably faster.  Large industrial facilities using coal or natural gas can often generate electricity with their fossil fuel and continue to use the heat for the original purpose.  This amounts to getting the electricity free, or with a small supplemental fuel input to heat stack gasses to the level needed for electricity generation.  
The barriers to CHP are very different from those to utility efficiency programs or renewables.  Some people mistakenly assume CHP will require a new source.  But a massive potential is available from existing sources which amount to large volumes of waste heat being dumped into the atmosphere.
Although renewable energy is not available in large enough quantities to allow it to eliminate the growth of electricity consumption across all states today, we all want to see the renewable industry keep growing to the point where it is that large and larger.   Barriers to CHP are often identical to barriers to renewables.  Both technologies involve opportunities to generate electricity on customer property.  Utilities often have established legal barriers to customer generation and no longer even recognize that these barriers are obstructing progress.  Activists who invest their time into CHP are simultaneously paving the way for powerful and effective distributed generation of electricity with renewables.

http://www.eea-inc.com/chpdata/ provides information on each state’s existing cogeneration or CHP resources.  Knowing your state’s electric consumption, you can compare this number to states around yours, and states like California, Texas and New York, which have some of the strongest CHP in the nation.  The potential is far greater than is achieved, even in the strong states, and rapidly evolving price relationships (rising fuel costs versus the cost of efficiency) are likely to make a much larger amount of CHP available in the near future.

Advancing CHP is a sophisticated challenge, but the modern costs of new coal plants are so high that it may be worth pursuing if your local utility claims to have an urgent pending need for generating capacity.  The primary reason for discussing it in this report is that there are some utilities which have unusual circumstances which they believe will justify construction of new capacity which is much larger than that which is required to meet ongoing new growth.  End-use efficiency programs can eliminate new growth on a permanent ongoing basis for most utilities.  But one which has relied heavily on the spot market and is losing access to suppliers, or which needs to close a power plant or has some other reason to require more than about 2% new resource per year may have no other alternatives to new power plant construction if they are not willing to look at CHP.

Utilities, regulators and lawmakers will not accept a shortfall of generating capacity in relation to customer consumption as a viable alternative.  We must argue in favor of specific resource choices we favor, in order to oppose other choices we dislike.  It is our good fortune that the resources we prefer are economically preferred as well.  The fact that we have to fight so hard to get these resources adopted reveals much about the basic effects of conventional ratemaking and regulation.  

Recycled Energy Development, LLC http://recycled-energy.com/main/how_it_works.html is a primary source of information about CHP.   http://www.chpcentermw.org/home.html is a regional center on CHP for eight Midwest states.  Other resources can be identified through these links or by searching online.  Advocacy for CHP is not as sophisticated as it should be, especially in the United States.  One interesting resource is this 18 minute video which was developed by Greenpeace UK.  "What are we waiting for?" www.greenpeace.org.uk/climate/solutions/combined-heat-and-power-chp 

There are an enormous number of existing and potential CHP applications, all the way from steel mills and coke ovens down to residential heating equipment, but the diverse and small scale potential for CHP is not well developed in the U.S., and it may not be possible to advance smaller scale CHP as an available resource for utility planning at the present time.

Other acceptable alternatives to coal:
This report is written with the assumption that renewables will be produced as fast as the industry can increase manufacturing capacity.  Wind is the only renewable resource which has manufacturing capacity in 2008 which is relevant to the near term discussion of a potential loss of coal generating capacity of three to five percent.  In 2007 the U.S. wind industry added more than 5000 MW of wind capacity, which is able to produce electricity roughly equivalent to 2000 MW of coal generation.  That should be compared to 7000 MW of coal, which is the amount of generation needed to meet the average annual growth in consumption of 1.5% per year that prevails in this decade.  If wind construction sustains its current 30% plus increase each year, it will be close to the point where wind generates all new growth in electric consumption each year.  This is possible to view as a background assumption.  (See Efficiency and Renewables Strategies, below).
Wind resource is also poorly distributed to permit it to be a core element of the near term response to a loss of capacity from coal.  The national dialogue about transmission and renewables is completely irrelevant in the context of this discussion because even if the transmission capacity existed, the states with good wind resources won’t be producing enough wind to export in the next decade.  Even if we dump tens of billions of dollars into the construction of wind turbine factories in the next three years the development of large transmission grid modifications will remain a discussion for the 2020’s.
We want to promote all alternatives to coal, but we finalize this report at a time when the economy has slowed electric consumption and there are indications that this is slowing orders for new wind turbines.  So while it may prove possible to harness concerns about climate change and coal use to increase the rate of wind construction, it may also falter.  Given this likelihood of a large range of possible near term courses for wind development it is the goal of this report to reinforce the importance of the efficiency strategies which are most likely to be strong during times of economic uncertainty.
As a near term strategic document we feel that there are important points to make about regulatory reform and cost recovery in order to enhance efficiency, while the simpler task of advocating for renewables has much in common with the work to promote CHP (see discussion at Combined Heat and Power, above).  To gain enough momentum against coal in the Eastern U.S. to ensure that the installation of scrubbers on power plants and/or the retirement of some nuclear plants doesn’t cause an increase in coal consumption we must expect to need at least 3.5% of total resources served or displaced by new efficiency and renewables each year.  Over the next ten years we can expect no more than 1% of that on average per year from renewables, so the remainder must be achieved with efficiency.  Of course the renewable contribution will grow over time, and we can develop political will to force it faster, but we must acknowledge where we stand today to make a clear assessment of how to move forward.  The graph on Coal Trend Potentials may make this very complex discussion more accessible for some.
If circumstances change any of those numbers we may be lucky or unlucky.  It is not the intention of this report to disparage renewables or predict the future.  Rather it is our hope that this points the way toward the most flexible and viable strategy, and of course, that we will learn as we proceed.
The Sierra Club opposes new hydropower facilities when they affect the run of river, but there are limited opportunities in some states to develop hydropower from existing dams.  
Photovoltaics and solar thermal costs are declining as fossil fuel costs rise (current manufacturing capacity is about one tenth as large as current wind capacity, which is in turn about one to two tenths of one percent of current consumption, or ten percent of current new growth in consumption of electricity).  The Eastern U.S. CAIR states are not generally thought of as the best place to advance solar, but in coming years it may become a relevant resource.  Some states within the CAIR region are exceptions.  Solar power produces its peak output when most utilities experience their highest load, so it has much greater value to utilities than wind.  In some jurisdictions it is possible to expand PV use based on the existing cost of peak power.  Unfortunately the time when PV and solar thermal resources become cheaper than new coal for basic energy generation is unlikely to occur before the implementation of CAIR scrubbers require new capacity, and may not occur before one or more nuclear plants must be retired.
Peak shifting or load management programs are often advanced by utilities as part of an efficiency package, or Demand Side Management (DSM).  Such programs have high economic value, and occasionally can produce energy savings, but generally they shift power consumption without saving energy.  Environmentalists should support such programs, because we should support economic dispatch of resources.   But we should ensure that the cost recovery process for such programs is distinct and isolated from the end-use efficiency programs.  Conventional ratemaking usually makes peak shifting programs economically attractive to IOU’s and public power companies alike, without special rate treatment.
Strategies for opposing coal:  
Utilities and regulators have no legal responsibility for climate response or generalized environmental protection, but they do have a strong legal obligation to preserve economic prudence.  Our greatest stumbling block is the fact that traditional ratemaking creates an inherent conflict of interest.  This can be fixed, but only by direct education of the regulators.

When a new power plant is proposed it is because the utility believes it will gain regulator approval for the plant and for the rate increase the plant will require.  Normally a proposed plant has a six to ten year lead time, and when installed will provide for additional growth for another five to ten years.  It is almost always possible to develop efficiency programs faster and to provide the same or greater energy service than to build a power plant, but gaining regulator acknowledgement of these facts, and the fact that efficiency costs so much less that compensation for lost revenues must be made, has been a challenge in most states.
Although much emphasis is put on siting hearings and permitting, the best time to oppose the growth of coal can be in a rate case, a forecast or Integrated Resource Plan case, or a generic investigation by regulators into policies which affect all utilities in a state.  While there is always time to eliminate the need for a plant with efficiency, it is not always possible to convince regulators, educate all parties and get the efficiency program start-up in place before a decision on a new coal plant must be made. 

This report puts in your hands the basic information necessary to examine the actual growth of your state’s electric consumption, and to allow you to find the actual growth your utility has experienced in the last decade or so.  There are no legal barriers to construction of new power plants by unregulated entities, other than permits.  But they will be unable to get financing for a project if there is not a demonstrated local need for the power.  Most utilities seek regulatory approval of a new plant in order to provide shareholders and financers assurance that the plant will be profitable.  
When a utility is making off-system sales the utility will often attempt to justify a capacity shortfall by pointing to growth of regulated sales, but will intend to saddle ratepayers with the full cost of the new plant while selling power from older, fully amortized plants off system.  The usefulness of this observation depends on the responsibility and responsiveness of your regulators.
One extremely important perspective is to consider whether the real barrier to sustainable and clean electricity resources is the utility, or the regulators.  Utilities are often more willing to conduct efficiency programs than regulators are to allow them to get paid for them.  And there is controversy within the environmental community about what constitutes proper payment or compensation.  
If the utility attempts to justify the need for a new plant by pointing to peak growth, it is valuable to be able to illuminate baseload sales growth.  Peak growth does not justify a coal power plant.  It might justify a strong load-shifting program which would not necessarily carry any environmental benefits.  Efficiency is also a powerful tool for managing peak load, but time of use programs and rates can be faster and cost almost nothing.  We can help promoting efficiency by pointing out that efficiency programs are easily directed to peak management issues.  For example, a summer peaking utility can place greater emphasis on commercial lighting and air conditioning efficiency programs, which are highly cost-effective.  A winter peaking utility can place greater emphasis on street lighting, building thermal integrity, water heater wraps, and other measures which address night-time energy use.
Projections for Future Electricity Supply Patterns:

Attached to this report is a graphic extrapolation of future coal use.   (See file “Additional Coal Trend.xls”, copied below).  All the values in the graph except for historical experience are highly dependent upon assumptions.  The value of the exercise is to help activists identify where pressure may produce the most effective results.  Each of the forecasted elements that reflect reduction technologies are based on a reasonable projection of those resources based on currently available technology.  But each also carries a different cost, and when we reach the point where we are on track to the levels of renewables, end-use efficiency and combined heat and power, end-use efficiency will still be available at a fraction of the cost of any other choice, in much larger quantity.  Some of the trends in the graph are additive to others.  To be useful, it is important to take the time to understand how it is assembled.
The forward-looking trends in the Coal Trend Potentials Chart are mutually exclusive and are presented to illustrate some specific components and some interactions of various technology and strategic choices.  They show the magnitude of various assumptions.
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The basic data is 2006 electric generation by coal, projected to grow roughly as it has done since 2000.

This Graph displays: 

· projected growth of consumption at 1.5%

· the impact on projected 1.5% growth of losing 4% of coal plant efficiency to scrubbers
· the increased impact on the scrubber scenario of replacing half the U.S. nuclear plants with coal over twenty years

· a 3% annual growth rate for coal which would be the effect of meeting all new growth with coal.

Using the 1.5% growth plus scrubbers plus replacing nuclear plants as a “most likely base scenario”, this Graph displays:
· renewable resources increasing at 30% per year until 2015, when the rate is stabilized at 1.5% of total U.S. supply added per year

· The renewables scenario plus efficiency, increased at approximately the current rate to 2% per year (includes appliance standards and end use utility programs)

· Renewables plus efficiency plus Combined Heat and Power – increased to a conservative estimate of total large scale industrial CHP.

· The bottom trendline is a theoretical trendline based on elimination of coal consistent with a 450 ppm strategy around 2050.  
The most confusing aspect of this chart is simply that the basis for the chart’s values is coal generation, rather than the entire U.S. electric consumption.  This is critical to considering the implications of these projections.  It means that while sustained growth using the current fuel mix would cause roughly 1.5% annual growth in coal use, a future where coal remains the cheapest resource and no new nuclear or natural gas consumption is used, coal use could grow at 3%.  Three percent is included to bound the possible ranges we must work with.

Of course any of the technologies indicated here can increased or decrease.  The point we hope to make most visible is that these are reasonable extensions of current trends which are seldom examined all together, and if we want to increase our reductions of coal and CO2 emissions beyond the 2% (dark green) trendline we need to consider how each group of technologies can be expanded and what they cost.
A word about evaluation:

Over the last several decades a highly competent and mature industry has evolved to provide monitoring and evaluation services to utilities.  Generally a utility does its own evaluation, but retains a somewhat independent consultant to assist in the development of evaluation protocol, and in some cases to manage the evaluation.  Evaluation is essential to ensuring programs operate well, that compensation is based on real and demonstrated savings and in general to provide assurance to the public and regulators, who are often skeptical about the actual savings.

Evaluation protocol should be developed as soon as programs are proposed.  

Advocates may have success in securing funding in a settlement for independent evaluation, and/or seeking access to the utility evaluation program development and consultant selection.

Efficiency and Renewables scenarios:

In order to propose alternatives to proposed new coal plants it helps a lot to be able to discuss the actual annual growth in sales, and to be able to convert that to an estimated cost of efficiency programs per year.  A similar calculation is useful to promote wind, when wind is available on a scale which is relevant to the actual growth.   

http://www.eere.energy.gov/windandhydro/windpoweringamerica/wind_maps.asp gives a quick sense of the distribution of wind in the U.S.   If you live in one of the states with a “high resolution” map available (see the green states in the lower map on this page) you can get a pretty good sense of where wind resources are likely to be found.  Some states now have 100 meter maps, which can show ten to one hundred times as much wind potential using the best modern turbines.  This is still not going to make wind economically viable in about half the U.S., but it increases the chance that wind can be a part of a sustainable energy strategy in your utility service area.

Many efforts to promote renewables as an alternative to generation have gone by the wayside because advocates have failed to adequately address the capacity factor differences between coal and wind.  Wind power is cheaper than new coal, but it requires approximately two and a half times as many MW of capacity to meet a specific rate of growth with wind as it does with coal.  Time of availability is also important, but the response to that is less likely to derail a wind proposal if the basic capacity versus energy questions are properly presented.
If you live in a state where wind is economically viable, but the wind resource is not as strong as in other states, you should consider the effect of promoting wind in light of the fact that the wind industry is not keeping up with demand.  The best impacts for the environment will result from installing a limited amount of hardware in the best possible sites.
The Efficiency Example:

A utility with three thousand MW of capacity might be experiencing a 2% increase in annual peak averaged over ten years or so, but only a 1.5% increase in annual KWH sales.  Annual sales might be 18,406,500 MWH producing $1.65 billion in sales.  Growth of peak might seem to justify a new 600 MW plant, but sales of KWH’s only justifies a 450 MW plant.  (Typical utility planning runs about ten years ahead of the moment of need).  The utility might propose the 600 MW plant.  To address this increase in sales we could advocate an efficiency program which would eliminate all new growth each year, which would only be the equivalent of 45 MW of generating capacity each year.  
A 45 MW share of a power plant would produce 295,818 MWH per year (45 MW of capacity times 8765 hours per year times 75% capacity factor).  Utilities will seek an additional percentage of capacity to ensure reserve margin, and efficiency programs eliminate the need for reserve margin as well as capacity, so there is a small gain in savings or reduction in the amount of efficiency needed.  Requirements for reserve margin are no longer as consistent as they were in the past, so activists need to mention the issue generally, or find out what regional planning requirements affect the given utility.

The capital cost of such an efficiency program would be about a third or less of the capital cost of a new coal plant, but that is not all the savings.  

Because utilities must plan coal plants in large chunks a number of years in advance there is economic inefficiency caused by having to borrow money to build the plant several years before the utility grows into it, more as a result of financing costs, and still more due to the need to build generating capacity in advance of the actual need.  Efficiency and wind can be built in closer conformance with actual need.  While this doesn’t necessarily reduce the amount of resource needed, it cuts costs substantially.
So an efficiency program large enough to eliminate the need for a new coal 450 MW coal plant in this imaginary utility would only cost about 295,818 MWH X $30 cost of efficiency program to save a MWH = $8,874,562 per year, compared to a rate impact for building, financing and fueling the coal plant of perhaps five times as much.  

… and Cost Recovery Scenario:

Now the utility won’t complacently accept this deal, unless some of the savings are shared with it.  Making an effective argument for the efficiency program requires directly addressing the fact that efficiency program costs and shared savings should be allowed into rates today, while the future rate impact might not show up for five to ten years.  The efficiency program is such an excellent deal that it is possible to “net present value” the future coal plant costs, and develop a close fit with the net profits which provide all customers a real current time economic benefit.  The precise amounts must be determined in a rate proceeding, but will wind up something like this:
· All program costs including administrative costs must be recovered;
· All revenues allowed in rates to compensate for fixed costs must be recovered (this can be called “lost revenues” although the terminology is often used loosely or inaccurately);

· An additional share of savings, approaching the net revenues the utility would be likely to earn from a new coal plant should be allowed.

The third element of this formula is controversial.  The second element is not as much so, at least in principle, but the amounts may be.  The first is seldom disputed.  

Where many advocates and regulators miss the key to successful avoidance of a coal plant with utility-operated efficiency programs is that even the first two elements, and even the first two with a stingy determination of fixed costs, can require the actual cost of the remaining KWH sales to rise fractionally.  This is often considered against existing rates rather than against the rates that will be required if the coal plant is built.  But failing to recognize the potential cost of a new coal plant, and therefore being stingy with efficiency program cost recovery is the surest way to undermine the utility’s willingness to conduct a large enough program well enough to avoid the plant.
Environmental advocates often fail to respond vigorously to other parties who are disturbed by the fact that efficiency program participants get energy savings.  Those parties can view the net savings as a benefit which is then unfairly put into the rates of other customers.  This is an incorrect way of looking at the overall picture.  The correct way is to regard the program participant as selling a resource (saved energy) to the utility for less money than the utility can get the same resource anywhere else.  The full compensation for program costs, lost revenues and incentives is still much cheaper than the utility can get the same resources for any other way, and the net savings to the program participant are just a lucky side-effect.
(Compact fluorescent light bulb give-aways and weatherstripping programs get a lot of attention, but the large energy savings produced by successful efficiency programs come from appliance rebate programs and commercial and industrial technology programs where the utility pays an incentive, which is often only a fraction of the cost of the entire measure.  Thus the participant customer really pays the majority of the cost of the program and deserves the majority of the net savings.  The fractional cost paid by the utility is in fact the price paid for a resource.  Correcting mis-impressions of the function of programs and the real distribution of costs and benefits can be the largest part of effective advocacy for strong energy savings).

Understanding this divergence of viewpoints can make or break regulator acceptance of large scale efficiency programs.  Good program design will always seek to maximize customer cost-sharing, which occurs when a program rebates part of the cost of a CFL as opposed to giving it away, or when an industrial customer gets a 25% share of the cost of a major plant modification which causes efficiency gains, instead of having the whole modification paid for.

In our example, the utility is earning $1.6 billion per year, and wants to build a new coal plant which will raise the cost of electricity by about $60 million per year.  Let’s assume we can easily bargain them down to a smaller plant which would only raise revenue requirements $45 million per year.  But we want to stop the plant with an efficiency program which only costs $8 million per year.  
The utility is more or less indifferent to the $60 million per year rate impact of the new plant cost, but not to the $7 or 8 million per year which would be its NET profits, or Rate of Return from the addition of the new plant to its rates.  

The efficiency program costs $8 million, but saves $24 million worth of electricity each year.  The average cost of efficiency can vary a little from place to place.  The average price of electricity saved is more variable.  Industrial rates are much lower than average, and so industrial energy users often argue that programs cannot be cost-effective for them, but this is simply not true, for reasons discussed below at Industrial Issues (Page 28):  For the moment though, we want to get a clear vision of rate impact from an efficiency program.

If the $8 million efficiency program (that includes hardware and administrative costs) saves $24 million, the cash cost of the program is savings which are avoided by the utility as a result of the efficiency measures.  In other words, they don’t buy the fuel, don’t have as much maintenance and staff costs for their power plants, and so the program costs they are allowed to recover balances costs they didn’t have to incur.  This means that program cost recovery is pretty close to being a wash.  The remaining $16 million can be a different story.  If the utility has recently built a new power plant, added large pollution controls or had other large investment costs added into rates, a large part of that $16 million may be costs the utility was promised previously in order to serve debt.  If the utility has had little growth and has not been in for a rate increase for a long time, much of that $16 can be net profits, and therefore less deserved.  But the utility will see the loss of this revenue as a loss of money it can earn by avoiding the successful operation of an efficiency program unless the gross retail electric rates avoided by the efficiency are properly shared.
All of this matters little when efficiency program size is small, perhaps a couple of tenths of a percent of total load or total revenues.  But to avoid a new plant, programs must be larger than annual growth in KWH sales.  Precision is very important, and this project attempts to explain how to be precise.  But individual utilities have unique circumstances, including retirement of old plants, large industrial facilities moving in or out of the district, pollution controls and local or global economic growth issues.  In our example the utility will be made whole by sharing the $16 million dollar savings which result from the $8 million program.  The right amount should be determined as a function of the components of the most recent rate case.
Our example might be a utility which has high revenue requirements, and which needs 80% of the $16 million in net savings to be made whole.  This will require a rate increase for the average customer of about $0.00122 cents per KWH saved (roughly one third program costs and two thirds shared savings or net lost revenues).  This is the cost of 12.8 million distributed over the utilities’ entire sales.  Making this utility whole in the context of existing rates will NOT give the utility an adequate incentive to do enough efficiency, not enough to avoid the new coal plant.  

Customers who participate in utility efficiency programs cost the utility less to serve than customers who don’t, and programs should be designed to minimize excessive benefits, but the economics which matter are the cost of a saved KWH versus the cost of generating one.  This is much easier to see when the impact of the program is compared to a new coal plant, as opposed to just comparing program costs to current rates.  

Regulators have broad discretionary powers, and can use a number of different ways to reward utility actions.  The mechanisms used are discussed in the EPA’s National Action Plan paper referenced above, and while there are risks and benefits associated with every possible approach, activists should try to limit their role in rate proceedings and other forums where efficiency program cost recovery is discussed, to observing the economic benefits of avoiding a new coal plant and allowing the regulators and the utilities to thrash out which mechanisms to use.  This is especially important in rate hearings and similar formal proceedings where the utility is likely to succeed in discounting any testimony which sounds like the speaker is telling the company how to conduct its business.  Intervenors do well when they tell utilities and regulators what has been done and can be done, and they do poorly when they tell the utility what it should do.  Many intervenors have had most or all of their testimony stricken from the record because a few poorly chosen words crossed this barrier.  This may seem like a fine point, but the distinction is that the utility can get testimony stricken from the record if it seems to be an unqualified opinion about the company’s internal business.  Intervenors seldom have the time and money to conduct sufficiently sophisticated analysis of a company’s internal dynamics, and regulators can’t consider testimony which has been stricken, even if it involves obvious truths about the sun shining or the enormous cost of bad decisions.  (There are exceptions, and those experts preparing testimony for such cases usually know the difference, and will charge $25,000 or more to prepare for such a case.  Advocates should be sure to explore this issue with their consultants in the off-chance that they have a large amount of money for expert testimony).
So in our example, the future coal plant might require a rate increase of about .0025 cents per KWH, or just about double the cost of making the utility whole after the efficiency program.  But only 14% (this value varies a lot from utility to utility) of the rate increase is net profits.  So to make the utility more profitable with the efficiency program than it would be with the new coal plant it might be necessary to raise the cost of a KWH by $0.000354 cents per KWH more than the $0.00122 described above as “making it whole”.  This amounts to a $0.001574 increase, or about 1.7%, which compares with the coal plant in our example requiring a 2.7% rate increase.
The huge difference is that while rates have gone up more than half as much with the efficiency program as with the coal plant, total revenues, meaning total money paid by customers to the utility, have dropped.  In our example the efficient utility now requires $1.6 billion less a couple of million dollars, while the inefficient utility requires $1.645 billion each year.

People familiar with this sort of case will know that the total amounts here are pretty modest.  Utilities are often attempting to build coal plants which cost more like $4.5 billion than the $1 billion or so our example used.  One basic rule of thumb which seems helpful is that efficiency programs only cost about a third as much as existing rates, but compensation must be closer to half of the cost of the saved KWH, to avoid utility opposition.  In the event that you have a utility with very high revenue requirements, meaning they just built a new power plant and are experiencing enough growth to justify starting on another one momentarily, the justified program costs, lost revenues and incentive may need to be more than two thirds of the gross savings to induce a utility to run programs large enough, well enough to avoid a new power plant.  Of course it is important to get the costs right, and not just take shots at them.
The perennial tension in these discussions is that activists and others see the higher level of compensation as being overly generous, often to companies they have seen as adversaries for many years.  And the way to win our objectives is to keep in mind that what is done with efficiency program cost recovery must be compared to what the utility otherwise experiences with new plant construction.   We need to be consistent in promoting better compensation for efficiency and renewables which cost less, than for new coal generation or other unsustainable resources which cost more.  The place to be stingy is in the recovery for the coal plant, not the recovery for the efficiency program.
The core issue here is not overcompensating the utility, but the simple fact that conventional rates already overcompensate the utility for capital expenditures.  This has historical roots in an era where every new plant was cheaper and larger than the one before, and high returns were seen as harmless to the customer and necessary to induce Wall Street to buy utility bonds so that the plants could be funded.  That world no longer exists and we are in the midst of a critical struggle to find new ways for the industry and the world to conduct its energy business.  

Cost recovery mechanisms, such as decoupling, riders, rate inclusion and more, all have implications for the prospects of efficiency program development.  But we do best when we advocate principles, including pointing out that efficiency is cheaper than a new plant, and allowing the utilities and regulators to figure out how to accomplish the goal of making efficiency more profitable.  While there are some models we would prefer, most of the better mechanisms depend on regulators and utilities having gained experience over some years, and it is better to promote the programs and the principles when there is not a lot of experience in a given state.
Enough of This Nonsense!

When utility cases which involve efficiency program cost recovery are resolved, it often comes down to hasty decisions about which of several positions to side with, and where to push.  All the above discussion of efficiency program cost recovery is pertinent, but may be swept aside in the final analysis.  Don’t be surprised if your carefully premeditated and articulated position is impossible to discern in the final documents.  Our goal here is to increase understanding and increase the chances that a last minute push will be in the right direction, not to determine the true and correct outcome.   If we have to shout in the giant’s ear, let’s make sure it’s not the deaf ear.

Our example with Wind:

The utility in this example might have an opportunity to conduct both efficiency and wind.  Advocates should be extremely careful to be sure of the trade-offs when seeking to include wind (or other renewables) in a proposal if the desired outcome is to avoid a new coal plant or reduce coal use.  Wind in excellent locations produces power over 30% of the time. This is cheaper than a new coal plant (in 2008, wind capacity prices are rising almost as fast as coal plant prices, but the fuel savings compensate and the differential has grown slightly).  If a utility is being asked to build wind in an area which is untested, it may not be possible to produce electricity this often.  If wind produces 25% of the time, it is still likely to be cheaper than a new coal plant, but this 25% “capacity factor” compares with a coal plant’s average capacity factor of 75%.  This means that to displace a 450 MW coal plant, advocates need to promote 1350 MW of wind.  In our example, this would require about 135 MW of wind installed per year to offset all new growth in consumption.  
While wind is cheaper than new coal, it is almost always going to require a rate increase if a utility acquires a significant amount of wind capacity.  Most utility rates reflect the cost of operating power plants which were built and paid for decades ago.  Utilities will often conduct small efficiency programs or build a token amount of wind and carry the costs on their books until their next rate increase.  We’re seeking changes in resource acquisition on a scale which won’t permit this strategy of deferral.
Wind is cheaper than new coal on a full cost basis in most places with good wind resource, but there is resistance from many parties.  If the objective is to stop a coal plant advocates should be clear about the importance of injecting wind advocacy into what otherwise might be a stronger economic argument that produces less resistance.  The cost recovery issues associated with wind are simpler than those associated with efficiency, and there might also be skepticism about the efficacy of efficiency, its real costs and so forth.  But the history of utility efficiency programs is much longer and stronger than the history of utility scale wind generation.  
There are many places in the CAIR region where a strong efficiency program can be supplemented with some wind.  There are a few places where new growth in electricity consumption can be met entirely or largely with wind at a lower cost than a new coal plant.  There are a number of places in the region where wind is simply not a good fit.  For the time being, the wind industry is only capable of building a fraction of the new plants needed each year to eliminate all new growth in consumption.  If one compares this with efficiency technology availability, the real addition of new efficiency as determined by a number of different methods of analysis is enormous, perhaps two thirds or three quarters of all new growth in consumption is eliminated each year due to efficiency, and increasing this to eliminate the rest is not going to challenge the industries which manufacture efficiency products or provide efficiency services.  See Skip Laitner’s testimony for a detailed discussion of this efficiency potential.  http://www.aceee.org/tstimony/0709HouseScience_Laitner.pdf
Industrial Issues:
Industrial energy users are usually the most vocal opponents of large utility efficiency programs.  While many individual industrial facilities have done marvelous things with efficiency, the lowest common denominator usually guides the legal representatives of groups of industrial customers.  Industrial attorneys often oppose efficiency programs on the grounds of the rate impact a trivial change in rates will make to a customer who uses millions of dollars worth of electricity each year.  This opposition is misguided at best and at worst causes direct harm to the industrial companies who believe they are seeking relief.  

Environmentalists should support allocation of efficiency program dollars to the customer class which paid for them, but oppose any effort to have a differential percent of efficiency program spending come from different classes.  For example, in our case above, the revenues coming from all customers would be 1.5% in the first year.  It is fine to allow industrial customers to allocate 1.5% of their lower rates to efficiency in the industrial customer group, because this will result in a fairly consistent acquisition of efficiency savings from each class – because in spite of their rhetoric, industrial energy savings are cheaper than residential or commercial.  But it is not acceptable to allow them to allocate a smaller fraction than residential or commercial customers on the grounds that their rates are lower.  

In the last few years the advocacy community has shifted away from discussing efficiency program performance in terms of percentage of revenue spending, toward measuring performance as a percentage of KWH load avoided.  This suggests that it would be equally acceptable to set a percentage of load avoidance goal for each major customer class, as to require an equal share of rates to be spent.  
The critical issue here is that various parties to rate cases and other utility proceedings will have legal issues which they can use to confound efficiency programs if there is cross-customer-class distribution of costs and benefits.  So environmentalists must oppose calls for averaging program costs over all rates, and occasionally must resist low income advocates who seek subsidies for their clients.  (The question of whether low income customers should be subsidized by all residential customers is apparently less likely to cause disruption of the overall program development, so it depends somewhat on the local situation how we might choose to react to such a proposal.  Most low income efficiency programs are cost-effective, and achieving a strong overall program is more important than achieving perfect equity within a customer group).

And of course all these moving pieces can be subject to movement when a complex case is reaching the point of settlement negotiations.  There are no hard and fast rules, other than attempting to be as familiar as possible with the issues so we can identify the best outcome for the environment.
Industrial customers often propose “opt-out” provisions.  The notion is that industrial customers claim they are already efficient, or claim that they will “do their own” efficiency programs in lieu of paying their share of overall program costs.  This is unlikely to be acceptable, unless defined so narrowly that the industrial customers won’t bother using the provision.  
The root problem here is that the attorneys representing the industrial companies are usually so preoccupied with their theories of competitiveness that they can not or will not acknowledge that the efficiency program costs are a resource acquisition cost just like the cost of a new power plant, except cheaper.  And while they are uniformly incorrect, they often raise a cloud of confusion that results in subsidies or rate discounts which they do not deserve.

One acceptable conclusion for an industrial opt-out provision would be rigorous evaluation and holding the customer class as a whole accountable for achieving the full share of program reductions.  Another acceptable conclusion for an industrial opt-out provision would be that the industrial group as a whole accepts a larger share of the rate impact of the next coal plant than other customers.  This will of course not appeal to the industrial customers.  It may be an effective brake on disruptive tactics by industrial attorneys in the process of a case.
Industrial customers often claim they have “already done” efficiency, or are already “as efficient as possible”.  This is never true, and has its roots in a nearly universal misunderstanding of cost-effectiveness.  Industrial companies in the United States have embraced an economic criterion which causes them to reject any action which does not pay back the initial investment within about two years (each company has its own “payback” criterion).  (This misunderstanding is taught in business schools.  Joe Romm’s book, “Lean and Clean Management” discusses the fallacious nature of this principle.  This means that most U.S. industrial companies will reject a $300,000 action which will save $125,000 per year for many years or decades.  Industrial entities in other nations do not stick so rigidly to this payback principle, and are thus able to produce products with less embedded energy costs than many of their competitors in the U.S. because they are more efficient, and therefore more competitive.  The former Detroit automakers are in the process of learning this lesson as this report is finalized (December, 2008).
Industrial companies do not need to change their payback criteria in order to participate in utility efficiency programs, but they must be forced to recognize that the utility operates in a different economic environment where a measure need only pay back faster than the cost of interest on borrowed funds in order to be acceptable.  Technically, utilities invest in power plants which “pay back” in about thirty years, so anything which pays back faster is a better deal.  In practice, utility industrial efficiency programs generally don’t need to go beyond six or eight years, and can often find enormous dollar savings and electric savings with three or four year paybacks.  The industrial customer will typically be asked to accept a cost-share which brings the cost to them of the action down to their payback criterion, and results in very large, very cheap energy savings which benefit all customers.

Joe Romm’s books, “Cool Companies” or “Lean and Clean Management” have discussions of mythology in the industrial management of U.S. corporations.  The former is more recent, but the latter may be a better introductory look at industrial energy efficiency opportunities and the barriers we face in acquiring them.  Both are available online as used books.  Joe’s new book “Hell and High Water’ addresses climate response.  Joe Romm does a better job of explaining the enormous untapped potential for saving money and energy through example and logic than any other source we are aware of.  His energy books provide a firm foundation for understanding why most of the reports assessing strong climate responses find that about 60% of the CO2 reductions available in the next twenty years come from efficiency.

Capacity Factor – the anatomy of a crisis in electric supply:

Capacity factor is the percentage of KWH’s produced by a power plant or group of power plants divided by the number of KWH’s that would be produced if the same plant or plants operated 8765 hours per year, which is 365 1/4 days (allowing for leap year) times 24 hours.  The following link gives the average U.S. Coal Plant Capacity Factor:  
http://www.eia.doe.gov/cneaf/electricity/epa/figes3.pdf
(2006 – Coal – 72.6%)

EIA’s Electric Power Annual – Summary is found at:

http://www.eia.doe.gov/cneaf/electricity/epa/epa_sum.html
The following quote from the 2008 Electric Power Annual is about halfway through the Summary, in the paragraph above Figure ES-2

“The utilization of coal-fired generators, a measure of actual generation compared to the theoretical maximum output, has increased from 63 percent in 1995 to 73 percent in 2006”

From 1995 through 2006 coal’s share of total generation fell 2%, but the absolute use of coal to generate electricity increased 14%.  

This is the equivalent of adding 30,000 MW of generating capacity, or about three new 1000 MW coal plants per year.  Total growth in electricity consumption over the last 11 years was equivalent to adding 70,000 MW.  The difference was made up by adding about 10,000 MW of new coal capacity, and increasing use of nuclear and natural gas plants to make up the difference.  Most of this increased utilization occurred prior to 2000, but it represents a dynamic in the electric industry which does not reassure us that new coal plants won’t be added, in the absence of deliberate action to increase efficiency and renewables.  This is especially true in spite of the reduced number of proposed new coal plants currently actively being pursued.
The absolute limit to coal plant capacity factor is not a fixed number, but it is not likely to be possible to run the nation’s coal fleet all the way to 80%.  Shortfalls in regional capacity will stimulate new construction projects before the national average reaches any particular level.

The link below provides a view of the changes in fuels from 1995 through 2006, to illustrate this point:
http://www.eia.doe.gov/cneaf/electricity/epa/epat4p1.html
If the CAIR Rule eliminates 3 – 5% of the coal generating capacity in the Eastern U.S. in the next six years, and the nation’s coal plants are operating at 73% capacity factor, there will be a rapid increase in pressure to build new coal plants.  While a clear view of the national or Eastern U.S. resources establish unequivocal justification for massive new efforts for both efficiency and renewables, institutional resistance and the strong economic rewards most utilities still receive for power plant investments under conventional ratemaking present a very unsettling outlook.  

A single nuclear plant retirement could shift a multi-state region into a capacity shortfall which would invite strong pressures for additional coal use.  We don’t know what the industry can achieve in terms of overall coal capacity factor.  Some plants have operated over 80% for several years, but the national average for most of the last century was under 65%.

While increased generating capacity seems to match growth in electric consumption the reality is that most of the growth in electricity consumption over the last decade or more has been met without building plants, but rather using existing plants more.  The good news is that this cannot go on indefinitely, but the bad news is that the U.S. needs only about 7,000 MW (seven 1,000 MW plants OR fourteen 500 MW plants) of new capacity each year to meet 1.5% annual new growth, and can increase utilitization of existing plants for a while.  There are larger issues facing wind development which may be manifesting as the recession drags down the rate of wind development.
The following link shows that wind installed in 2007 was over 5,000 MW, and that 2008 is on track for a similar level of installation.  This is not good, as it indicates a slowing of the rate of growth in the industry.
http://www.awea.org/newsroom/releases/AWEA_Market_Release_Q108.html
How to calculate your state capacity factor trend:
http://www.eia.doe.gov/cneaf/electricity/st_profiles/sep2006.pdf
The link above is for a large (1.7 MB) report which includes profiles for all the states which permits calculation of capacity factor.  An example of how to do so is shown below.  The EIA offers individual “state profiles” in both html and pdf.  If you follow the link below, select your state, and either choose Table 5 and Table 4, or the pdf version (which includes all the tables and may be easier to use) offered at the bottom of the page, you will get 
http://www.eia.doe.gov/cneaf/electricity/st_profiles/e_profiles_sum.html
The above link for Ohio gives:

Ohio’s total 2006 generation was 85.9% coal (Table 5, column T line 25). Peak Summer generating capacity is 33,877 MW of which 22,264 MW is coal (Table 4 column R lines 23 and 24).  
Electricity generated by coal was 133,461,552 MWH (Table 5 column R line 25).  
133,461,552 divided by 8765 hours per year = 15226 (rounded to whole MW’s).
(This is the amount of capacity which would be required to produce Ohio’s 2006 electricity if it were capable of running 100% of the time).  
15,226 divided by 22,264 = 68.4% (rounded to the tenth of a percent).  So Ohio’s 2006 coal capacity operated at 68.4%.  This is somewhat below the national average, but Ohio has had enormous excess capacity, and was operating around 55% capacity factor for decades, until the mid-1990’s.

Ohio’s Natural Gas Summer capacity was 24.1% of the state’s total generation capacity, and nuclear capacity was 6.3% (Table 4) .  However, nuclear generation was 10.8% and natural gas generation was 1.5%.   This shows that Ohio has an unusual situation which is the sort of thing that shows up when you develop a good knowledge of your state resource mix:  in spite of the fact that 24.1% of Ohio’s total generating capacity is natural gas, only 1.5% of the fuel used for generation was natural gas.  In other words, the Ohio utilities have added an enormous amount of natural gas capacity which is not being used, presumably because the plants are combustion turbines (CT’s) and natural gas is too expensive to use.   Most of these plants are old natural gas CT’s “added” through an acquisition which doesn’t explain why they don’t show up in EIA’s previous data.
Nationally, natural gas has increased its share of generation.  From 1997 through 2007 natural gas for electric generation increased 59%, http://tonto.eia.doe.gov/dnav/ng/hist/n3045us2a.htm using 29% of total U.S. natural gas to produce 20% of U.S. electricity.  http://www.eia.doe.gov/cneaf/electricity/epa/epat1p1.html   In 1995 natural gas generated 14.7% of U.S. electricity.
IGCC and related issues:
IGCC (Integrated Gassification Combined Cycle) coal plants have been widely discussed as a new generation technology.  While IGCC has been proven as an effective technology for using coal as a chemical feedstock, nearly all the existing IGCC’s are operated as chemical factories on a batch basis, and do not have the capacity to run most of the time, which is a prerequisite for utility scale adoption of this technology.  These plants produce electricity as a byproduct.  Some of the existing IGCC plants are alleged to run at very high efficiency (50% or more.  50% coal efficiency would represent a major greenhouse gas and coal reduction opportunity, even in conjunction with efficiency and renewables).  

The national average U.S. steam coal plant efficiency is between 33 and 35%.  A new pulverized coal (steam) plant may perform at 38%, and because pollution controls are integrated in the design, may achieve a substantially higher net efficiency than an older plant retrofitted with scrubbers.  The environmental movement has not adequately considered the overall environmental benefits which would result from building new plants in this context:  New plants will raise the cost of electricity and encourage efficiency, they will be cleaner and they will use less coal per KWH.   Perhaps as much as ten or fifteen percent less coal.
However, IGCC has not proven its promise, in any way.  The cost of a new IGCC plant is estimated to be about 20% higher than a new conventional coal plant, and while the higher efficiency might offset this cost, it does not appear that the technology is ready to deliver significantly higher efficiency than a new conventional steam plant.  Further, the higher capital cost is outright killing most of the IGCC projects which have been proposed.
With so many pressures shifting in the industry it is worth considering the possibility that IGCC may become popular in the next few years.  Activists confronted with IGCC proposals should demand that the expected efficiency of the plant be discussed in the early stages of the proposal.  An IGCC which is less than 38% efficient will confer only small air emission benefits, and higher costs.  If an IGCC plant which is 44% or better emerges, it will be worth considering as a climate and anti-coal strategy.  Each such plant will produce 33% more electricity than the existing mix of coal plants, for the same fuel input.

Natural Gas and Electricity:

In the last ten years a number of natural gas utilities have stepped up to the plate and actively proposed or sought approval for end-use efficiency programs.

Cost recovery issues for utilities conducting natural gas efficiency programs are considerably simpler than for electricity, because a gas utility typically has 25% of the cost of gas in capital, and 75% in fuel, while electric utilities have those percentages reversed.  
This report cannot go into great detail on natural gas issues.  However, it is important to observe that there is a tremendous opportunity for synergy if a state is willing to develop gas and electric efficiency programs together.  Many of the issues which must be resolved to make electric efficiency programs work are similar or identical to those which make gas programs work, so regulators are inclined to move forward with both types of programs in tandem, if encouraged.  Commercial office building efficiency measures, which among the most cost-effective energy-saving potential opportunities, work best if a single contractor is enabled to conduct both gas and electric efficiency measures at the same time.  Such a project might take several years to implement, but would start with engineering which considers both heating and cooling requirements.   http://aceee.org/ is an excellent place to start learning about natural gas efficiency program issues.  Residential and low income programs also become more effective and more cost-effective if a single contractor can be empowered to conduct both gas and electric efficiency measures during a single engagement with a customer.
It is impossible to predict an ideal course of using natural gas generation to reduce electricity production from coal, among all the variables and technology options.  Needless to say though, natural gas efficiency programs will free up whatever natural gas there is, for other purposes, save money, reduce CO2 emissions, and offer one possible alternative to increased coal use when efficiency and renewables are not available in sufficient volume at a critical moment.
States Affected by the Clean Air Interstate Rule 

(Unless indicated, all states will have some SO2 reductions required under CAIR)

“No Activist” means that during review of this report, no Sierra Club activist has yet been identified for this state.
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	Connecticut – NOx only 

	Delaware – NOx only? – No Activist
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	New Jersey – NOx only? – No Activist

	New York – No Activist

	North Carolina – No Activist

	Ohio

	Pennsylvania

	South Carolina

	Tennessee – No Activist

	Texas 

	Virginia

	West Virginia – No Activist

	Wisconsin 


Resources for all states:

The following link to EIA gives further links to a set of spreadsheets which provide MWH sales, dollar revenues, numbers of customers and rate per KWH for each U.S. utility, including co-ops and munis.

http://www.eia.doe.gov/cneaf/electricity/esr/esr_sum.html
Tables 6 – 10 give Residential, Commercial, Industrial, Transportation and Total electric sales, respectively.

CO2 Emissions for States:
Congressional Research Service ranks CO2 by State:  (Using 2003 Data for this report published in December, 2007)

http://assets.opencrs.com/rpts/RL34272_20071205.pdf


Congressional Research Service ranks CO2 by State:  Table A3 is also ranked alphabetically.  “Drivers” are population and per capita income.  Bold emphasis added:
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