
The eight cases evaluated were designed to isolate the impact 
of energy efficiency investments and decoupling mechanisms 
in different utility contexts (e.g., low-growth and high-growth 
utilities, vertically integrated and restructured utility, or cash- 
only and debt-financed publicly and cooperatively owned 
utilities). For each case, three energy efficiency scenarios are 
evaluated (no efficiency without decoupling, efficiency with- 
out decoupling, and efficiency with decoupling), while hold- 
ing all other utility conditions and assumptions constant. The 
eight scenarios are divided into four sets of two cases each 
with contrasting assumptions. 

An explanation of the key results of the business cases is 
provided below, with further details provided for each 
case in Appendix B. 

Cases '1 and 2: Low-Growth and High-Growth 
Uti I ities 

In this first comparison, the results of implement.ing 
energy efficiency on two invest.or-owned electric and 
natural gas distribution utilities are contrasted. These 
utilities are spending the same percent of revenue on 
energy efficiency and vary only by load growth. The IOW- 
growth electric utility (Case 1) has a 1 percent sales 
growth rate and t.he low-growth gas utility has a 0 per- 
cent sales growth rat.e, while the high-growth electric 
utility (Case 2) has a 5 percent sales growth rate and the 
high-growth gas utility has a 2 percent sales growth rate. 
Table 4-2 compares the results for electric utilities, and 
Table 4-3 compares the results for the natural gas utili- 
ties. In both cases (and all other cases examined), the 
Calculator assumes a 'current year' test year for rate- 
setting. When rate adjustments are needed, the rates are 
set, based on the costs and sales in that same year. 
Therefore, differences between forecasted and actual 
growth rates do not affect the results. 

Both electric and natural gas utilities show similar trends. 
With low load growth, the same level of energy efficiency 
investment offsets a high percentage of load growth, and 

utility return on equity (ROE) falls below target until t,he next 
rate case unless decoupling is in place.7 In contrast, the 
high-growth utility has an ROE that exceeds the target rate 
of return until the rates are decreased to account for the 
increasing sales. In both cases, energy efficiency reduces the 
utility return from what. it would have been absent energy 
efficiency. Generally speaking, energy eff iciency investments 
that account for a higher percentage of load growth expose 
an electric or natural gas utility t.o a great.er negative finan- 
cial effect unless decoupling is in place. 

These cases also look a t  the difference between the two 
utilities with and without a decoupling mechanism. Both 
utilities earn their target ROE in rate case years, with and 
without t.he energy efficiency in place. (Note that in prac- 
t.ice, decoupling does not guarantee achieving the target 
ROE.) For the low-growth utility, the decoupling mecha- 
nism drives a rate adjustment to  reach the target ROE, 
and the utility has higher ROE than without decoupling 
(Case 1). In the high-growth case, decoupling decreases 
ROE relative to  the case without decoupling (Case 2), 
and prevents t,he utilit,y from earning slightly above its 
target ROE from increased sales in between rate cases, 
allowing customer rates t.o decline sooner in the high- 
growth electric case if decoupling is in place. 

In both electric and natural gas Case 1 and Case 2, 
average customer bills decline over time. The average bill 
is lower beginning in year 3 in the electric utility with no 
decoupling comparison, and in year 5 with decoupling. 
A similar pattern is found for the gas utility example. 
Average bills decrease more when the efficiency is a 
higher percent of load growth, even though rates 
slightly increase due to efficiency investments and 
reduced sales The average customer bill declines more 
smoothly when a decoupling mechanism is used due to 
more frequent rate adjustments. 

For both electricity and natural gas energy efficiency, the net 
societal benefit is computed as the difference of the total 
benefits of energy efficiency, less the total costs. From a soci- 
etal perspective, the benefits include the value of reduced 
expenditure on energy (including market price reductions- 

7 In Cases 1 and 2, the electric utility invests 2 percent of revenue in energy efficiency and the gas utility invests 0 5 percent of revenue 
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Investor-Owned Utility Comparison of Return on Equity 
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if any), reduced losses, reduced capital expenditures, and 
reduced air emissions (if emissions are monetized).8 The 
costs include both utility program and administration costs 
as well as the participant costs of energy efficiency. If the net 

societal benefits are positive, the energy efficiency is cost- 
effective from a societal perspective. In both Case 1 and 
Case 2 (and all other cases evaluated using the tool), the net 
societal benefits are positive for investments in energy 

Percent Change in Customer Bills 

Case 1 
6% t I 

Case 2 
6% t I 

1 2  3 4 5 6 7 8 9 10 
Year Year 

Delivered Costs and Benefits of EE 

8 The cases discussed in this document include conservative assumptions and do not include market price reductions or monetize air emissions in 
societal benefits 

net 
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i efficiency. In the low-growth case, the savings exceed costs 
within two years for both the electric and natural case cases. 
In the high-growth case, the savings exceed costs within five 

years for the electric utility cases and four years for the nat- 
ural gas utility cases. Energy efficiency has a similar effect 
upon natural gas utilities, as shown in Table 4-3. 

Investor-Owned Utility Comparison of Return on Equity 
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Percent Change in Customer Bills 
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Cases 3 and 4: Electric Power Plant Deferral 
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This case study examines an electric investor-owned utility 
with a large capital project (modeled here as a 500-MW 
combined-cycle power plant, although the conclusions 
are similar for other large capital projects), planned for 
construction in 2009.9 Again the effect of a 1 percent 
growth rate (Case 3) is compared with a 5 percent 
growth rate (Case 4) with identical energy efficiency 
investments of 2 percent of electric utility revenues. 
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Figure 4-1 shows the capital expenditure for the project 
with and without an aggressive energy efficiency plan 
arid a summary of the net benefits from each perspec- 
tive. The length of investment deferral is based on the 
percent of peak load reduced due to energy efficiency 
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investments. The vertical axis shows how the expendi- 
ture in nominal dollars starts at $500 million in 2009, or 
slightly higher (due to inflation) after deferral. With Case 
3, energy efficiency investments account for a higher 
percentage of peak load growth, and can defer the proj- 
ect until 201 3 .  With higher growth and the same level of 
efficiency savings (Case 4), the same efficiency invest- 
ment only defers the project until 2010. 

-?__?-- I I 

In Case 3, the energy efficiency program causes a 
greater reduction in revenue requirement-a 30-year 
reduction of $476 rnillion rather than a Case 4 reduction 
of $338 million-providing benefits from a customer 
perspective. From a societal perspective, the low-growth 
case energy efficiency program yields higher net societal 
benefit as well: $332 million versus $269 million. 

30-year savings impact from EE Low-Growth Utility High-Growth Utility 
Decrease in Revenue Requirement (net present value [NPV], million dollars [BMM]) $338 
Net Customer Savings - decoupling (NPV, $MM) $319 $275 
Net Societal Benefit (NPV, $MM) $332 $269 

$476 

9 This illustration demonstrates how energy efficiency can be used, including efforts to reduce peak capacity requirements, t o  defer a single 500 MW 
combined cycle power plant Energy efficiency can also be used to defer other, smaller investments i 
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Table 4-4 compares the reduction in revenue requirement 
due to the deferral of the power plant investment between 
the two cases. In Case 3, the reduction in revenue require- 
ment due to the deferral to 2013 results in present value 
savings of $36 million over the three years that the plant 
was deferred. In Case 4, the deferral provides present value 
savings of $ 1  1 million for the one-year deferral. 

Although the project is deferred longer in the low- 
growth case, fewer sales overall and higher installed cap- 
it,al costs result in higher rates over time relative to  t.he 

high-growth case. In both cases, the increase in rates 
from energy efficiency programs, starting in year 1, is 
significantly less than the rate increase that occurs after 
the new power plant investment is made, leading to 
lower customer bills. Customer bill savings are greatest 
during the years that the plant is deferred.'" 

Cases 5 and 6: Vertically Integrated Utility vs. 
Restructured Delivery Company 

In this example, a vertically integrated electric utility 
(Case 5) is compared with the restructured electric delivery 

Comparison of Average Rate 

1 2  3 4 5 6 7 8 9 10 1 2  3 4 5 6 7 8 9 IO 

10 The Calculator assumes that a rate case occurs in the year following a large capital investment When a decoupling mechanism is used, a higher rate 
adjustment (and immediate decrease in bill savings) occurs once a new major infrastructure investment IS brought online This charge 15 due to the new 
level of capital expenditures a t  the same time a positive decoupling rate adjustment is making up for previous deficiencies 
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company (Case 6), both experiencing a 2 percent growth expenditures than a restructured delivery utility 
rate and investing 2 percent of revenue in energy effi- In general, the financial impact of energy efficiency on ( 

ciency. These cases assume that the vertically integrated delivery utilities is more pronounced than on vertically 
utility has more capital assets and larger annual capital integrated utilities with the same number of customers and 

Case 3: bow-Growth (1 %) 
Customer Bills Customer Bills 
Although rates rise with large capital expenditures, bills 
continue to fall over time as energy efficiency drives 
customer volume down to offset the higher rates. 

Case 4: High-Growth (5%) 

Although rates rise with large capital expenditures, bills 
continue to fall over time as energy efficiency drives 
customer volume down to offset the higher rates. 
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sales. Once divested of a generation plant, the Table 4-5 summarizes the comparison of ROE, rates, bills 
distribution utility is a smaller company (in terms of total and societal benefits. Without implementing energy effi- 
rate base and capitalization), and fluctuations in through- ciency, both utilities are relatively financially healthy, 
put and earnings have a relatively larger impact on return. achieving near their target rate of return in each year; 

Investor-Owned Utility Comparison of Return on Equity 

Year Year 

Comparison of Average Rate 
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however, introducing energy efficiency reduces ROE and 
earnings for both utilities unless a decoupling mecha- 
nism is put in place. Customer rates increases, bill 
savings, and societal benefits follow similar trends with 
energy efficiency, as discussed in Cases 1 and 2. 

Cases 7 and 8: Publicly and Cooperatively 
Owned Electric Utilities 

The first six cases used an investor-owned electric utility 
to  illustrate the business case for energy efficiency. The 
Calculator also can evaluat,e the impact of efficiency 
programs on publicly and cooperatively owned electric 
utilities. Many of the issues related to the impact of 
growth rates and capital deferral discussed in the 
investor-owned utility examples apply equally to publicly 
and cooperatively owned utilities From a net societal 
benefit perspective, the results are identical for publicly, 
cooperat.ively, and privately owned utilities The ratemaking 
and utility financing perspectives are different, however. 

The financial position of publicly owned utilities is evalu- 
ated primarily based on either the debt coverage ratio 
(which is critical to maintaining a high bond rating and 
low cost capital) or the minimum cash position (for 
utilities with no debt). Table 4-6 shows t,he results of a 
publicly or cooperatively owned utility with an energy 
efficiency program of 2 percent of revenue and load 
growth of 2 percent. In both cases, the assumption is 
made that the utility adjusts rates whenever t.he debt 
coverage ratio or minimum cash position falls below a 
threshold. This assumption makes comparisons of differ- 
ent. cases more difficult, but the trends are similar to the 
investor-owned utilities on a regular rate case cycle. The 
change in utility financial health due to  energy efficiency 
is relat.ively modest because of the ability to  adjust the 
retail rates to  maintain financial health. The publicly and 
cooperatively owned utilities will experience similar 
financial health problems as investor-owned utilities if they 
do not adjust rates. 

Cash Position a t  End of Year 
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Case 7: Minimum Debt Coverage Ratio 

Customer Rates Customer Rates 
With or without decoupling, rates are adjusted to 
maintain financial health. Rates are lowest without 
energy efficiency and highest with energy efficiency 
and decoupling. 

Case 8: Minimum Cash Position 

Once energy efficiency is implemented, retail rate levels 
are similar, with or without decoupling in place. The 
decoupling case is slightly smoother with smaller, 
more f req u en t rat e ad j ust m en t s . 
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This chapter summarizes eight business cases for energy 
efficiency resulting from the Energy Efficiency Benefits 
Calculator. This Calculator provides simplified results 
from a utility, customer, and societal perspective As stated 
on page 4-1, the key findings from the eight cases 
exam i ned include: 

@For both electric and gas utilities, energy efficiency 
investments consistently lower costs over time for both 
utilities and customers, while providing positive 
net benefits to  society When enhanced by ratemaking 
policies t o  address utility financial barriers to  
energy efficiency, such as decoupling the utility's 
revenues from sales volumes, utility financial health can 
be maintained while comprehensive, cost-effective 
energy efficiency programs are implemented. 

*The costs of energy efficiency and reduced sales 
volume might initially raise gas or electricity bills due to  
slightly higher rates from efficiency investment and 
reduced sales. However, as the efficiency gains help 
participating customers lower their energy consump- 
tion, the decreased energy use offsets higher rates to  
drive their total energy bills down In the 8 cases exam- 
ined, average customer bills were reduced by 2 percent 
to  9 percent over a ten year period, compared to  the 
no-efficiency scenario. 

* Investment in cost-effective energy efficiency programs 
yields a net benefit t o  society-on the order of 
hundreds of millions of dollars in NPV for the illustrative 
case studies (small- to  medium-sized utilities). 

The National Action Plan for Energy Efficiency Leadership 
Group offers the following recommendation as a way to  
overcome many of the barriers to  energy efficiency, and 
provides the following options for consideration by utili- 
ties, regulators, and stakeholders (as presented in the 
Executive Summary). 

Recommendation: Broadly communicate the bene- 
fits of, and opportunities for, energy efficiency. 
Experience shows that energy efficiency programs help 
customers save money and contribute to  lower cost 
energy systems. But these impacts are not fully docu- 
mented nor recognized by customers, utilities, regulators 
and policy-makers More effort is needed to  establish the 
business case for energy efficiency for all decision-makers 
and to show how a well-designed approach to  energy 
efficiency can benefit customers, utilities, and society by 
(1) reducing customers bills over time, (2) fostering 
financially healthy utilities (return on equity [ROE], earn- 
ings per share, debt coverage ratios unaffected), and (3) 
contributing to  positive societal net benefits overall. 
Effort is also necessary to  educate key stakeholders that, 
although energy efficiency can be an important low-cost 
resource to  integrate into the energy mix, it does require 
funding, just as a new power plant requires funding. 

Options to Conwder 
e Establishing and educating stakeholders on the busi- 

ness case for energy efficiency a t  the state, utility, and 
other appropriate level addressing relevant customer, 
utility, and societal perspectives. 

e Communicating the role of energy efficiency in lowering 
customer energy bills and system costs and risks 
over time. 

National Action Plan for Energy Efficiency (2006). 
Energy Efficiency Benefits Calculator: 
<http://www.epa.gov/cleanenergy/eeactionplan" htm> 
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5: Rate Design 

Retail electricity and natural gas utility rate structures and price levels influence customer consumption, 
and thus are an important tool for encouraging the adoption of energy-efficient technologies and 
practices. The rate design process typically involves balancing multiple objectives, among which energy 
efficiency is often overlooked. Successful rate designs must balance the overall design goals of utilities, 
customers, regulators, and other stakeholders, including encouraging energy efficiency. 

iew 

Retail rate designs with clear and meaningful price 
signals, coupled with good customer education, can be 
powerful tools for encouraging energy efficiency. At the 
same time, rate design is a complex process that must 
take into account multiple objectives (Bonbright, 1961; 
Philips, 1988). The main priorities for rate design are 
recovery of utility revenue requirements and fair appor- 
tionment of costs among customers. 

Other important regulatory and legislat.ive goals include: 

e Stable revenues for the utility. 

*Stable rates for customers 

"Social equity in the form of lifeline rates for essential 
needs of households (PURPA of 1978). 

e Simplicity of understanding for customers and ease 
of implementation for utilities 

e Economic efficiency to  promote cost-effective load 
management. 

This chapter considers the additional goal of encouraging 
investment in energy efficiency. While it is difficult to  
achieve every goal of rate design completely, considera- 
tion of a rate design's impact on adoption of energy effi- 
ciency and any necessary trade-offs can be included as 
part of the ratemaking process. 

Using Rate Design to  Promote Energy 
Efficiency 

In developing tariffs to  encourage energy efficiency, the 
following questions arise: (1) What are the key rate 
design issues, and how do they affect rate designs for 
energy efficiency? (2) What different rate design options 
are possible, and what are their pros and cons? (3) What 
other mechanisms can encourage efficiency that are not 
driven by tariff savings? and (4) What are the most 
successful strategies for encouraging energy efficiency 
in different jurisdictions? These questions are addressed 
throughout this chapter. 

Utility rates are designed to  collect a specific revenue 
requirement based on natural gas or electricity sales As 
rates are driven by sales and revenue requirements, these 
three aspects of regulation are tightly linked. (Revenue 
requirement issues are discussed in Chapter 2 Utility 
Ratemaking & Revenue Requirements) 
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Until the 1970s, rate structures were based on the 
principle of average-cost pricing in which customer 
prices reflected the average costs to  utilities of serving 
their customer class. Because so many of a utility's costs 
were fixed, the main goal of rate design up until the 
1970s was to  promote sales Higher sales allowed fixed 
costs to  be spread over a larger base and helped push 
rates down, keeping stakeholders content with average- 
cost based rates (Hyman et al., 2000). 

This dynamic began to  change in many jurisdictions in 
the 197Os, with rising oil prices and increased emphasis 
on conservation. With the passage of the 1978 Public 
Utility Regulatory Policies Act (PURPA), declining block 
rates were replaced by flat rates or even inverted block 
rates, as utilities began to look for ways to  defer new 
plant investment and reduce the environmental impact 
of energy consumption. 

Utilities and regulators must balance competing goals 
in designing rates. Achieving this balance is essential 
for obtaining regulatory and customer acceptance 
The main rate design issues are described below 

Provide Recovery of Revenue Requirements 
and Stable Utility Revenues 

A primary function of rates is t o  let utilities collect their 
revenue requirements. Utilities often favor rate forms 
that maximize stable revenues, such as declining block 
rates. The declining block rate has two or more tiers of 
usage, with the highest rates in the first tier. Tier 1 is 
typically a relatively low monthly usage level that most 
customers exceed. This rate gives utilities a high degree 
of certainty regarding the number of kilowatt-hours 

( 
(kWh) or therms that will be billed in Tier 1 ,  By designing 
Tier 1 rates to  collect the utility's fixed costs, the utility 
gains stability in the collection of those costs At the 
same time, the lower Tier 2 rates encourage higher 
energy consumption rather than efficiency, which is 
detrimental to  energy efficiency impacts.' Because 
energy efficiency measures are most likely to  change 
customer usage in Tier 2, customers will see smaller 
bill reductions under declining block rates than under 
flat rates. Although many utilities have phased out 
declining block rates, a number of utilities continue to  
offer them.2 

Another rate element that provides revenue stability 
but also detracts from the incentive to improve efficiency 
is collecting a portion of the revenue requirement 
through a customer charge that is independent of 
usage. Because the majority of utility costs do not vary 
with changes in customer usage level in the short run, 
the customer charge also has a strong theoretical basis. 
This approach has mixed benefits for energy efficiency. 
On one hand, a larger customer charge means a smaller 
volumetric charge (per kWh or therm), which lowers 
the customer incentive for energy efficiency. On the 
other hand, a larger customer charge and lower volu- 
metric charge reduces the utilities profit from increased 
sales, reducing the utility disincentive to  promote energy 
efficiency. 

Rate forms like declining block rates and customer 
charges promote revenue stability for the utility, but 
they create a barrier t o  customer adoption of energy 
efficiency because they reduce the savings that cus- 
tomers can realize from reducing usage. In turn, elec- 
tricity demand is more likely to  increase, which could 
lead to  long-term higher rates and bills where new 
supply is more costly than energy efficiency To pro- 
mote energy efficiency, a key challenge is to  provide a 

i Brown and Sibley (1986) opirie that a decliriirig block structure can prornote econornic efficiency if the lowest tier rate can be set above marginal cost, 
while inducing additional consumption by some consumers A rising marginal cost environment suggests, however, that a declining block rate structure 
with rates below the increasing marginal costs is economically inefficient 

2 A partial list of utilities with decliriing block residential rates includes Dominion Virginia Power, VA, Appalachian Power Co, VA. Indianapolis Power and 
Light Co , IN, Kentucky Power Co , KY, Cleveland Electric lllum Co , OH, Toledo Edison Co , OH, Rappahannock Electric Coop, VA, Lincoln Electric System, 
NE, Cuivre River Electric Coop lric , MO, Otter Tail Power Co , ND, Wheeling Power Co , WV, Matanuska Electric Assn Inc , AK, Homer Electric Association 
Inc , AK, Lower Valley Energy, NE ( 
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level of certainty to  utilities for revenue collection 
without dampening customer incentive to  use energy 
more efficiently 

Fairly Apportion Costs Among Customers 

Revenue allocation is the process that determines the 
share of the utility's total revenue requirement that will 
be recovered from each customer class. In regulatory 
proceedings, this process is often contentious, as each 
customer class seeks to  pay less. This process makes it 
difficult for utilities to  propose rate designs that shift 
revenues between different customer classes. 

In redesigning rates to  encourage energy efficiency, it is 
important to  avoid unnecessarily or inadvertently shifting 
costs between customer classes. Rate design changes 
should instead focus on providing a good price signal for 
customer consumption decisions. 

Promote Economic Efficiency for Cost- 
Effective Load Management 

According to  economic theory, the most efficient out- 
come occurs when prices are equal to  marginal costs, 
resulting in the maximum societal net benefit from 
consumption. 

Marginal Costs 
Marginal costs are the changes in costs required to pro- 
duce one additional unit of energy. In a period of rising 
marginal costs, rates based on marginal costs more real- 
istically reflect the cost of serving different customers, 
and provide an incentive for more efficient use of 
resources (Bonbright, 1961; Kahn, 1970; Huntington, 
1975; Joskow, 1976; Joskow, 1979). 

A utility's marginal costs often include its costs of comply- 
ing with local, state, and federal regulations (e.g., Clean 
Air Act), as well as any utility commission policies address- 
ing the environment (e.g., the use of the societal test for 
benefit-cost assessments). Rate design based on the 
utility's marginal costs that promotes cost-effective energy 

efficiency will further increase environmental protection 
by reducing energy consumption. 

Despite its theoretical attraction, there are significant bar- 
riers to  fully implementing marginal-cost pricing in elec- 
tricity, especially at the retail level. In contrast to  other 
commodities, the necessity for generation to match load 
at all times means that outputs and production costs are 
constantly changing, and conveying these costs as real 
time "price signals" to  customers, especially residential 
customers, can be complicated and add additional costs. 
Currently, about half of the nation's electricity customers 
are served by organized real-time electricity markets, 
which can help provide time-varying prices to  customers 
by regional or local area 

Notwithstanding the recent price volatility, exacerbated 
by the 2005 hurricane season and current market condi- 
tions, wholesale natural gas prices are generally more 
stable than wholesale electricity prices, largely because 
of the ability t o  store natural gas. As a result, marginal 
costs have been historically a less important issue for 
natural gas pricing. 

Short-Run Versus Long-Run Price Signals 
There is a fundamental conflict between whether electricity 
and natural gas prices should reflect short-run or long-run 
marginal costs. In simple terms, short-run costs reflect the 
variable cost of production and delivery, while long-run 
costs also include the cost of capital expansion. For pro- 
grams such as real-time pricing in electricity, short-run 
marginal costs are used for the price signals so they can 
induce efficient operating decisions on a daily or hourly 
basis. 

Rates that reflect long-run marginal costs will promote 
economically efficient investment decisions in energy 
efficiency, because the long-run perspective is consistent 
with the long expected useful lives of most energy effi- 
ciency measures, and the potential for energy efficiency 
to  defer costly capital investments. For demand-response 
and other programs intended to  alter consumption on a 
daily or hourly basis, however, rates based on short-run 
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marginal cost might be more appropriate. Therefore, in 
developing retail rates, the goals of short-run and long- 
run marginal based pricing must be balanced. 

Cost Causation 

Using long-run marginal costs to  design an energy- 
efficiency enhancing tariff can present another challenge 
-potential inconsistency with the cost-causation princi- 
ple that a tariff should reflect the utility’s various costs of 
serving a customer This potential inconsistency diminishes 
in the long run, however, because over the long run, 
some costs that might be considered fixed in the near 
term (e.g , generation or transmission capacity, new 
interstate pipeline capacity or storage) are actually vari- 
able. Such costs can be reduced through sustained load 

reductions provided by energy efficiency investment, 
induced by appropriately designed marginal cost-based 
rates. Some costs of a utility do not vary with a cus- 
tomer’s kWh usage (e.g., hookup and local distribution). 
As a result, a marginal cost-based rate design may 
necessarily include some fixed costs, which can be 
collected via a volumetric adder or a relatively small 
customer charge. However, utilities that set usage rates 
near long-run marginal costs will encourage energy effi- 
ciency and promote other social policy goals such as 
affordability for low-income and low-use customers 
whose bills might increase with larger, fixed charges. 
Hence, a practical implementation of marginal-cost 
based ratemaking should balance the trade-offs and 
competing goals of rate design. 
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Provide Stable Rates and Protect Low-Income Customers 

Rate designs to  promote energy efficiency must con- 
sider whether or not the change will lead to  bill 
increases. Mitigating large bill increases for individual 
customers is a fundamental goal of rate design, and 
in some jurisdictions low-income customers are also 
afforded particular attention to  ensure that they are 
not adversely affected by rate changes. In some cases, 
low-income customers are eligible for special rates or 
rate riders that protect them from large rate increases, 
as exemplified by the lifeline rates provision in Section 
114 of the 1978 PURPA. Strategies to  manage bill 
impacts include phasing-in rate changes to  reduce the 
rate shock in any single year, creating exemptions for 
certain at-risk customer groups, and disaggregating 
customers into small customer groups to  allow more 
targeted rate forms. 

Because of the concern over bill impacts, new and inno- 
vative rates are often offered as voluntary rates. While 
improving acceptance, voluntary rate structures generally 
attract a relatively small percentage of cust.omers (less 
than 20 percent) unless marketed heavily by t.he utility. 
Voluntary rates can lead to  some "free riders," meaning 
customers who achieve bill reductions without changing 
their consumption behavior and providing any real sav- 
ings to  t.he utility. Rates to  promote energy efficiency can 
be offered as voluntary, but the low participation and 
free rider issues should be taken into account. in their 
design to  ensure that the benefits of the consumption 
changes they encourage are at least as great as the 
resulting bill decreases. 

Maintain Rate Simplicity 

Economists and public policy analysts can become enam- 
ored with efficient pricing schemes, but customers gen- 
erally prefer simple rate forms. The challenge for 
promoting energy efficiency is balancing the desire for 
rates that provide the right signals to  customers with the 
need to  have rates that customers can understand, and 
to  which they can respond. Rate designs that are too 
complicated for customers to  understand will not be 

effective at promoting efficient consumption decisions. 
Particularly in the residential sector, customers might pay 
more attention to  the total bill than to  the underlying 
rate design. 

The prior sections listed the issues that stakeholders 
must balance in designing new rates. This section 
presents some traditional and non-traditional rate 
designs and discusses their merits for promoting energy 
efficiency. The alternatives described below vary by 
metering/billing requirement, information complexity, 
and ability to  reflect marginal cost.3 

Rate Design Options 

Inclining Tier Block 
Inclining tier block rates, also referred to  as inverted 
block rates, have per-unit prices that increase for each 
successive block of energy consumed. Inclining tiered 
rates offer the advantages of being simple to  understand 
and simple to  meter and bill. inclining rates can also 
meet the policy goal of protecting small users, which 
often include low-income cust,omers. In fact, it was the 
desire to  protect small users that prompted the initiation 
of increasing tiers in California. Termed "lifeline rates" a t  
the time, the intention was to  provide a small base level 
of electricity to  all residential customers at a low rate, 
and charge the higher rate only to  usage above that 
base level. The concept of lifeline rates cont,inues in var- 
ious forms for numerous services such as water and 
sewer services, and can be considered for delivery or 
commodity rat.es for electricity and natural gas. However, 
in many parts of t,he country, low-income customers are 
not necessarily low-usage customers, so a lifeline rate 
might not protect all low-income customers from 
energy bills. 

3 As part of i ts business model, a utility may use innovative rate options for the purpose of product differentiation For example, advanced metering that 
enables a design with continuously time-varying rates can apply to an end-use (e g , air conditioning) that is the main contributor to  the utility's system 
peak Another example is the bundling of sale of electricity and consumer devices (e 9 ,  a 10-year contract for a central air conditioner whose price 
includes operation cost) 
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Tiered rates also provide a good fit for regions where 
the long-run marginal cost of energy exceeds the cur- 
rent average cost of energy For example, regions with 
extensive hydroelectric resources might have low aver- 
age costs, but their marginal cost might be set by much 
higher fossil plant costs or market prices (for purchase 
or export). 

See Table 5-1 for additional utilities that offer inclining 
tier residential rates 

Time of Use (TOU) 

TOU rates establish varying charges by season or time of 
day. Their designs can range from simple on- and off- 
peak rates that are constant year-round to  more cornpli- 
cated rates with seasonally differentiated prices for sev- 
eral time-of-day periods (e.g., on-, mid- and off-peak). 
TOU rates have support from many utilities because of 
the flexibility t o  reflect marginal costs by time of delivery. 

TOU rates are commonly offered as voluntary rates for 
residential electric customers,4 and as mandatory rates 
for larger commercial and industrial customers. Part of 
the reason for TOU rates being applied primarily t o  

larger users is the additional cost of TOU metering and 
billing, as well as the assumed greater ability of larger 
customers to  shift their loads. 

TOU rates are less applicable to  gas rates, because the 
natural storage capability of gas mains allows gas utilities 
to  procure supplies on a daily, rather than hourly, basis. 
Additionally, seasonal variations are captured to  a large 
extent in costs for gas procurement, which are typically 
passed through to  the customer. An area with con- 
strained seasonal gas transportation capacity, however, 
could merit a higher distribution cost during the con- 
strained season. Alternatively, a utility could recover a 
higher share of its fixed costs during the high demand 
season, because seasonal peak demand drives the 
sizing of the mains 

As TOU rates are typically designed to  be revenue- 
neutral with the status quo rates, a high on-peak price 
will be accompanied by a low off-peak price. Numerous 
studies in electricity have shown that while the high on- 
peak prices do cause a reduction in usage during that 
period, the low off-peak prices lead to  an increase in 
usage in the low-cost period. There has also been an 

4 For a survey of optiorial rates with voluntary participation, see Horowitz and Woo (2006) 
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"income effect" observed where people buy more energy 
as their overall bill goes down, due to  switching con- 
sumption to  lower price periods. The net effect might 
not be a significant decrease in total electricity usage, 
but TOU rates do encourage reduced usage when that 
reduction is the most valuable. Another important con- 
sideration with TOU prices is the environmental impact. 
Depending on generation mix and the diurnal emissions 
profile of the region, shifting consumption from the on- 
peak period to  off-peak period might provide environ- 
mental net benefits. 

The Energy Policy Act of 2005 Section 1252 requires 
states and non-regulated utilities, by August 8, 2007, to 
consider adopting a standard requiring electric utilities to 
offer all of their customers a time-based rate schedule 
such as time-of-use pricing, critical peak pricing, real- 
time pricing, or peak load reduction credlts 

Dynamic Rates 

Under a dynamic rate structure, the utility has the ability 
to  change the cost or availability of power with limited, 
or no, notice. Common forms of dynamic rates include 
the following: 

Real-time pricing (RTP) rates vary continuously over 
time in a way that directly reflects the wholesale price 
of electricity. 

0 Critical peak pricing (CPP) rates have higher rates 
during periods designated as critical peak periods by 
the utility. Unlike TOU blocks, the days in which critical 
peaks occur are not designated in the tariff, but are 
designated on relatively short notice for a limited 
number of days during the year. 

Non-firm rates typically follow the pricing form of the 
otherwise applicable rates, but offer discounts or 
incentive payments for customers to curtail usage during 
times of system need (Horowitz and Woo, 2006). Such 
periods of system need are not designated in advance 
through the tariff, and the customer might receive little 
notice before energy supply is interrupted. In some 

cases, customers may be allowed to  "buy through" 
periods when their supply will be interrupted by paying 
a higher energy charge (a non-compliance penalty). In 
those cases, the non-firm rate becomes functionally 
identical to  CPP rates 

Dynamic rates are generally used to: 1 )  promote load 
shifting by large, sophisticated users, 2) give large users 
access to low "surplus energy" prices, or 3) reduce peak 
loads on the utility system. Therefore, dynamic rates are 
complementary to  energy efficiency, but are more useful 
for achieving demand response during peak periods than 
reducing overall energy usage 

Two-Part Rates 

Two-part rates refer t o  designs wherein a base level of 
customer usage is priced at rates similar to  the status 
quo (Part 1)  and deviations from the base level of usage 
are billed at the alternative rates (Part 2). Two-part rates 
are common among RTP programs to  minimize the free 
rider problem By implementing a two-part rate, cus- 
tomers receive the real time price only for their change 
in usage relative to  their base level of usage. Without the 
two-part rate form, most low load-factor customers on 
rates with demand charges would see large bill reduc- 
tions for moving to  an RTP rate. 

A two-part rate form, however, could also be combined 
with other rate forms that are more conducive to  energy 
efficiency program adoption. For example, a two-part 
rate could be structured like an increasing tiered block 
rate, with the Tier 1 allowance based on the customer's 
historical usage. This structure would address many of 
the rate design barriers such as revenue stability, Of 
course, there would be implementation issues, such as 
determining what historical period is used to  set Part 1, 
and how often that baseline is updat.ed to  reflect 
changes in usage. Also, new customers would need to  
be assigned an interim baseline. 
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Demand Charges 

Demand charges bill customers based on their peak usage 
rather than their total usage during the month. For electric- 
ity, demand charges are based on usage during particular 
TOU periods (e.g., peak demand) or usage during any peri- 
od in the month (e.g., maximum demand). Demand 
charges can also use a percentage of the highest demand 
over the prior year or prior season as a minimum demand 
level used for billing. For natural gas, demand can be based 
on the highest monthly usage over the past year or season. 

For both gas and electricity, utilities prefer demand 
charges over volumetric charges because they provide 
greater revenue certainty, and encourage more consis- 
tent asset utilization In contrast to  a demand charge, a 
customer charge that covers more of a utility's fixed costs 
reduces profits from increased sales, and the utility 
disincentive to  promote energy efficiency. 

For energy efficiency programs, demand charges could 
help promote reductions in usage for those end uses 
that cause the customer's peak.5 In general, however, 
volumetric rates are more favorable for energy efficiency 
promotion. Increasing the demand charges would 
reduce the magnitude of the price signal that could be 
sent through a volumetric charge. 

Where Customer Benefits Are 
y Tariff Savings 

The rate design forms discussed above allow customers 
to  benefit from energy efficiency through bill reductions; 
however, other types of programs provide incentives that 
are decoupled from the customer's retail rate. 

Discount for Efficiency via Conservation Behavior 

In some cases, energy efficiency benefits are passed on to 
customers through mechanisms other than retail rates. For 
example, in California the "20/20" program was imple- 
mented in 2001, giving customers a 20 percent rebate off 
their summer bills if they could reduce their electricity 

consumption by 20 percent compared to the summer peri- 
od the prior year. The program's success was likely due to 
a combination of aggressive customer education, energy 
conservation behavior (reducing consumption through lim- 
iting usage of appliances and end-uses) and investment in 
energy efficiency. Pacific Gas & Electric (PGBE) has just 
implemented a similar program for natural gas, wherein 
customers can receive a rebate of 20 percent of their last 
winter's bill if they can reduce natural gas usage by 10 per- 
cent this winter season. The 20/20 program was popular 
and effective It was easy for customers to understand, and 
there might be a psychological advantage to a program 
that gives you a rebate (a received reward), as opposed to 
one that just allows you to pay less than you otherwise 
would have (a lessened penalty). Applying this concept 
might require some adjustments to  account for changes in 
weather or other factors 

Benefit Sharing 

There are two types of benefit sharing with customers.6 
Under the first type of shared savings, a developer (utility 
or third party) installs an energy-saving device. The cus- 
tonier shares the bill savings with the developer until the 
customer's project load has been paid off. In the second 
type of shared savings, the utility is typically the developer 
and installs an energy efficiency or distributed genera- 
tion device at the customer site. The customer then pays 
an amount comparable to  what the bill would have been 
without the device or measures installed, less a portion 
of the savings of the device based on utility avoided 
costs. This approach decouples the customer benefits 
from the utility rate, but it can be complicated to  deter- 
mine what the consumption would have been without 
the device or energy efficiency 

PacifiCorp in Oregon tackled this problem by offering a 
cash payment of 35 percent of the cost savings for resideri- 
tial weatherization measures, where the cost savings was 
based on the measure's expected annual kWh savings and 
a schedule of lifecycle savings per kWh (PacifiCorp, 2002). 

5 Horowitz arid Woo (2006) show that demand charges can be used to differentiate service reliability, thus irnplernenting curtailable and interruptible service 

6 Note that benefit sharing IS not the same as "shared savings," used in the context of utility incentives for promoting energy efficiency programs 
programs that are useful for meeting systern resource adequacy 

I 
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lmpleinentation and 
Transition Issues 

Pro: Simple to bill with 
existing meters. 

Con: Could require 
phased transition to 
mitigate bill impacts. 

Pro: Extensive industry 
experience with TOU 
rate. 

Con: (1) If mandatory, 
likely opposed by 
customers, but not 
necessarily the utility; 
(2) If optional, opposed 
by non-participants and 
possibly the utility. 

Con: (1) If mandatory, 
likely opposed by 
customers and the utility 
due to complexity and 
implementation cost; 
(2) High implementation 
cost for metering and 
information system 
costs. 

Con: (1) If mandatory, 
likely opposed by 
customers and the 
utility due to high 
implementation cost; 
(2) If optional, few would 
object, unless the 
implementation cost 
spills over to other 
customer classes. 
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On-Bill Financing 

The primary function of on-bill financing is to  remove the 
barrier presented by the high first-time costs of many ener- 
gy efficiency measures On-bill financing allows the cus- 
tomer to  pay for energy efficiency equipment over time, 
and fund those payments through bill savings. On-bill 
financing can also deliver financial benefits t o  the partici- 
pants by providing them access to  low financing costs 
offered by the utility. An example of on-bill financing is the 
"Pay As You Save" (PAYS) program, which provides 
upfront funding in return for a monthly charge that is 
always less than the savings.7 

Pros and Cons of Various Designs 
Rate design involves tradeoffs among numerous goals. 
Table 5-2 summarizes the pros and cons of the various 
rate design forms from various stakeholder perspectives, 
considering implementation and transition issues. In most 
cases, design elements can be combined to mitigate 

weaknesses of any single design element, so the table 
should be viewed as a reference and starting point. 

Rate design IS one of a number of factors that contribute 
to the success of energy efficiency programs Along with 
rate design, it is important t o  educate customers about 
their rates SO they understand the value of energy effi- 
ciency investment decisions Table 5-3 shows examples 
of four states with successful energy efficiency programs 
and complementary rate design approaches. Certainly, 
one would expect higher rates to  spur energy efficiency 
adoption, and that appears to  be the case for three of 
the four example states. However, Washington has an 
active and cost-effective energy efficiency program, 
despite an average residential rate far below the national 
average of 10 3 cents per kWh. (EIA, 2006) 

7 See http I lwww paysamerica orgl 
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Part of Washin: 

ia 

13.7 centslkWh 

(EIA, 2006) 

Competitive electric generation and 
gas procurement. Regulated wires 
and pipes. 

http://www,energy.ca.gov/electricity/ 
divestiture.html 

http://www.cpuc,ca.gov/statid 
energylelectridab57-briefing- 
assembly-may-1 O.pdf 

Environmental advocacy in the past 
and desire to avoid another energy 
capacity crisis. Energy efficiency 
focuses on electricity. 

h nergyxa. 
2 ions/CEC 
01 5/CEC-999-2005-01 

System benefits charge (SBC) and 
procurement payment 

on’s energy efficiency effo 

e988256576006a80bdfe15f75d 
71 35a7e28825657e00710928 

:s can be 
explained by the high value for power exports to  
California, and partly by the regional focus on promoting 
energy efficiency Washington and the rest of the Pacific 
Northwest region place a high social value on environ- 
mental protection, so Washington might be a case 
where the success of energy efficiency is fostered by 
high public awareness, and the willingness of the public 
to  look beyond the short-term out-of-pocket costs and 
consider the longer term impacts on the environment. 

The other three states shown in Table 5-3 share the com- 
mon characteristics of high residential rates, energy effi- 
ciency funded through a system benefits surcharge, and 
competitive electric markets. The formation of competi- 
tive electric markets could have also encouraged energy 
efficiency by: (1) establishing secure funding sources or 
energy efficiency agencies to  promote energy efficiency, 
(2) increasing awareness of energy issues and risks 
regarding future energy prices, and (3) the entrance of 
new energy agents promoting energy efficiency. 
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This chapter summarizes the challenges and opportuni- 
ties for employing rate designs to  encourage utility 
promotion and customer adoption of energy efficiency. 
Key findings of this chapter include. 

@Rate design is a complex process that balances 
numerous regulatory and legislative goals. It is impor- 
tant to recognize the promotion of energy efficiency in 
the balancing of objectives. 

e Rate design offers opportunities to  encourage cus- 
tomers to  invest in efficiency where they find it to  be 
cost-effective, and to  participate in new programs that 
provide innovative technologies (e.g , smart meters) to  
help customers control their energy costs. 

Utility rates that are designed to  promote sales or max- 
imize stable revenues tend to lower the incentive for 
customers to  adopt energy efficiency. 

e Rate forms like declining block rates, or rates with large 
fixed charges reduce the savings that customers can 
attain from adopting energy efficiency. 

*Appropriate rate designs should consider the unique 
characteristics of each customer class. Some general 
rate design options by customer class are listed below. 

- Residential Inclining tier block rates. These rates 
can be quickly implemented for all residential and 
small commercial and industrial electric and gas 
customers. At a minimum, eliminate declining tier 
block rates. As metering costs decline, also explore 
dynamic rate options for residential customers. 

- Small Commercial Time of use rates. While these 
rates might not lead to  much change in annual 
usage, the price signals can encourage customers 
to  consume less energy when energy is the most 
expensive to  produce, procure, and deliver. 

- Large Commercial and Industrial Two-part rates. 
These rates provide bill stability and can be established 
so that the change in consumption through adoption 
of energy efficiency is priced at marginal cost. The 
complexity in establishing historical baseline quantities 
might limit the application of two-part rates to the 
larger customers on the system. 

- All Customer Classes Seasonal price differentials. 
Higher prices during the higher cost peak season 
encourage customer conservation during the peak 
and can reduce peak load growth. For example, 
higher winter rates can encourage the purchase of 
more efficient space heating equipment. 

e Energy efficiency can be promoted through non-tariff 
mechanisms that reach customers through their utility 
bill. Such mechanisms include: 

- Benefit Sharing Programs Benefit sharing programs 
can resolve situations where normal customer bill 
savings are smaller than the cost of energy efficiency 
programs. 

- On-B/ll financing Financing support can help cus- 
tomers overcome the upfront costs of efficiency 
devices" 

- Energy Efficiency Rebate Programs Programs that 
offer discounts to  customers who reduce their 
energy consumption, such as the 20/2O rebate pro- 
gram in California, offer clear incentives to  cus- 
tomers to  focus on reducing their energy use. 

"More effort is needed to communicate the benefits 
and opportunities for energy efficiency to  customers, 
regulators, and utility decision-makers. 
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The National Action Plan for Energy Efficiency Leadership 
Group offers the following recommendations as ways to  
overcome many of the barriers to  energy efficiency in 
rate design, and provides a number of options for con- 
sideration by utilities, regulators, and stakeholders (as 
presented in the Executive Summary): 

Recommendation: Modify ratemaking practices to  

promote energy efficiency investments. Rate design 
offers opportunities to  encourage customers to  invest in 
efficiency where they find it to  be cost-effective, and to  
participate in new programs that bring them innovative 
technologies (e.g , smart meters) to  help them control 
their energy costs. 

Options to Consider 

* Including the impact on adoption of energy efficiency 
as one of the goals of retail rate design, recognizing 
that it must be balanced with other objectives. 

e Eliminating rate designs that discourage energy effi- 
ciency by not increasing costs as customers consurne 
more electricity or natural gas 

Adopting rate designs that encourage energy efficiency, 
considering the unique characteristics of each cus- 
tomer class, and including partnering tariffs with other 
mechanisms that encourage energy efficiency, such as 
benefit sharing programs and on-bill financing. 

Recommendation: Broadly communicate the benefits 

of, and opportunities for, energy efficiency. Experience 
shows that energy efficiency programs help customers 
save money and contribute to  lower cost energy sys- 
tems. But these impacts are not fully documented nor 
recognized by customers, utilities, regulators and policy- 
makers. More effort is needed to  establish the business 
case for energy efficiency for all decision-makers, and to  
show how a well-designed approach to  energy efficien- 
cy can benefit customers, utilities, and society by (1) 
reducing customers bills over time, (2) fostering finan- 
cially healthy utilities (return on equity [ROE], earnings 
per share, debt coverage ratios unaffected), and (3) con- 
tributing to  positive societal net benefits overall. Effort is 
also necessary to  educate key stakeholders that, 
although energy efficiency can be an important low-cost 
resource to  integrate into the energy mix, it does require 
funding just as a new power plant requires funding. 
Further, education is necessary on the irnpact that energy 
efficiency programs can have in concert with other energy 
efficiency policies such as building codes, appliance 
standards, and tax incentives. 

( 

Option to Consider: 

Communicating on the role of energy efficiency in 
lowering customer energy bills and system costs and 
risks over time. 
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Energy Efficiency 6 : Program Best Practices 

Energy efficiency programs have been operating successfully in some parts of the country since the late 
1980s. From the experience of these successful programs, a number of best practice strategies have 
evolved for making energy efficiency a resource, developing a cost-effective portfolio of energy efficiency pro- 
grams for all customer classes, designing and delivering energy efficiency programs that optimize budgets, 
and ensuring that programs deliver results. 

Cost-effective energy efficiency programs have been 
delivered by large and small utilities and third-party pro- 
gram administrators in some parts of the country since 
the late 1980s The rationale for utility investment in effi- 
ciency programming is that within certain existing mar- 
kets for energy-eff icient products and services, there are 
barriers that can be overcome to ensure that customers 
from all sectors of the economy choose more energy- 
efficient products and practices Successful programs 
have developed strategies to overcome these barriers, in 
many cases partnering with industry and voluntary 
national and regional programs so that efficiency pro- 
gram spending is used not only to  acquire demand-side 
resources, but also to  accelerate market-based purchases 
by consumers 
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Programs that have been operating over the past 
decade, and longer, have a history of proven savings in 
megawatts (MW), megawatt-hours (MWh), and therms, 
as well as on customer bills. These programs show that 
energy efficiency can compare very favorably to supply- 
side options. 

This chapter summarizes key findings from a portfolio- 
levell review of many of the energy efficiency programs 
that have been operating successfully for a number of 
years. It provides an overview of best practices in the 
following areas: 

Political and human factors that have led to  increased 
reliance on energy efficiency as a resource 

Key considerations used in identifying target measures2 for 
energy efficiency programming in the near- and long-term. 

8) Program design and delivery strategies that can maxi- 
mize program impacts and increase cost-effectiveness. 

@The role of monitoring and evaluation in ensuring that 
program dollars are optimized and that energy efficiency 
investments deliver results. 

ackground 

Best practice strategies for program planning, design 
and implementation, and evaluation were derived from 
a review of energy efficiency programs at the portfolio 
level across a range of policy models (e.g., public benefit 
charge administration, integrated resource planning). 
The box on page 6-3 describes the policy models and 
Table 6-1 provides additional details and examples of 
programs operating under various policy models. This 
chapter is not intended as a comprehensive review of the 
energy efficiency programs operating around the country, 
but does highlight key factors that can help improve and 

( accelerate energy efficiency program success 
Organizations reviewed for this effort have a sustained 
history of successful energy efficiency program imple- 
mentation (See Tables 6-2 and 6-3 for summaries of 
these programs) and share the following characteristics 

Significant investment in energy efficiency as a 
resource within their policy context. 

Development of cost-effective programs that deliver 
resu Its I 

Incorporation of program design strategies that work 
to remove near- and long-term market barriers to invest- 
ment in energy efficiency. 

19 Willingness to  devote the necessary resources to  make 
programs successf u I 

Most of the orgariizations reviewed also have conducted 
full-scale impact evaluations of their portfolio of energy 
efficiency investments within the last few years 

The best practices gleaned from a review of these organ- 
izations can assist utilities, their commissions, state energy 
offices, and other stakeholders in overcoming barriers to  
significant energy efficiency programming, and begin 
tapping into energy efficiency as a valuable and clean 
resource to  effectively meet future supply needs. 

1 For the purpose of this chapter, portfoho refers to the collective set of eriergy efficiency programs offered by a utility or third-party energy efficiency 

* Measures refer to the specific technologies (e g , efficient lightirig fixture) and practices (e g , duct sealing) that are used to  achieve energy savings 
program administrator 

( 
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Key Findings 

Overviews of the energy efficiency programs reviewed 
for this chapter are provided in Table 6-2 and 6-3. Key 
findings drawn from these programs include: 

Energy efficiency resources are being acquired on aver- 
age at about one-half the cost of the typical new 
power sources, and about one-third of the cost of nat- 
ural gas supply in many cases-and contribute to  an 
overall lower cost energy system for rate-payers (EIA, 
2006). 

* Many energy efficiency programs are being delivered at 
a total program cost of about $0.02 to  $0.03 per life- 
time kilowatt-hour (kWh) saved and $0.30 to  $2.00 
per lifetime million British thermal units (MMBtu) 
saved. These costs are less than the avoided costs seen 
in most regions of the country. Funding for the majority 
of programs reviewed ranges from about 1 to  3 per- 
cent of electric utility revenue and 0.5 to  1 percent of 
gas utility revenue. 

Even low energy cost states, such as those in the Pacific 
Northwest, have reason to  invest in energy efficiency, 
as energy efficiency provides a low-cost, reliable 
resource that reduces customer utility bills. Energy effi- 
ciency also costs less than constructing new genera- 
tion, and provides a hedge against market, fuel, and 
environmental risks (Northwest Power and Conservation 
Council, 2005) 

Well-designed programs provide opportunities for cus- 
tomers of all types to  adopt energy savings measures 
and reduce their energy bills These programs can help 
customers make sound energy use decisions, increase 
control over their energy bills, and empower them to 
manage their energy usage. Customers can experience 
significant savings depending on their own habits and 
the program offered 

e Consistently funded, well-designed efficiency programs 
are cutting electricity and natural gas load-providing 
annual savings for a given program year of 0.15 to  1 

percent of energy sales. These savings typically will 
accrue a t  this level for 10 to  15 years These programs 
are helping to  offset 20 to  50 percent of expected 
energy growth in some regions without compromising 
end-user activity or economic well being. 

e Research and development enables a continuing source 
of new technologies and methods for improving energy 
efficiency and helping customers control their 
energy bills. 

* Many state and regional studies have found that pur- 
suing economically attractive, but as yet untapped 
energy efficiency could yield more than 20 percent sav- 
ings in total electricity demand nationwide by 2025. 
These savings could help cut load growth by half or 
more, compared to  current forecasts Savings in direct 
use of natural gas could similarly provide a 50 percent 
or greater reduction in natural gas demand growth. 
Potential varies by customer segment, but there are 
cost-effective opportunities for all customer classes. 

Energy efficiency programs are being operated success- 
fully across many different contexts: regulated and 
unregulated markets; utility, state, or third-party 
administration; investor-owned, public, and coopera- 
tives; and gas and electric utilities. 

* Energy efficiency resources are being acquired through 
a variety of mechanisms including system benefits 
charges (SBCs), energy efficiency portfolio standards 
(EEPSs), and resource planning (or cost of service) 
efforts. 

a Cost-effective energy efficiency programs for electricity 
and natural gas can be specifically targeted to  reduce 
peak load. 

a Effective models are available for delivering gas and 
electric energy efficiency programs to all customer classes. 
Models may vary based on whether a utility is in the ini- 
tial stages of energy efficiency programming, or has 
been implementing programs for a number of years. 
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Vermont Gas 

Energy efficiency programs, projects, and policies ben- 
efit from established and stable regulations, clear 
g oa Is, and com pre hensive eva I uat ion 

Energy efficiency programs benefit from committed 
program administrators and oversight authorities, as 
well as strong stakeholder support 

0 Most large-scale programs have improved productivity, 
enabling job growth in the commercial and industrial sectors. 

Large-scale energy efficiency programs can reduce 
wholesale market prices. 

Lessons learned from the energy efficiency programs 
operated since inception of utility programs in the late 
1980s are presented as follows, and cover key aspects of 
energy efficiency program planning, design, implemen- 
tation, and evaluation. 

Summary of Best Practices 

In this chapter, best practice strategies are organized and 
explained under four major groupings. 

e Making Energy Efficiency a Resource 

Developing an Energy Efficiency Plan 

Designing and Delivering Energy Efficiency Programs 

e Ensuring Energy Efficiency investments Deliver Results 

For the most part, the best practices are independent of 
the policy model in which the programs operate. Where 
policy context is important, it is discussed in relevant sec- 
tions of this chapter. 
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Making Energy Efficiency a Resource 
Energy efficiency is a resource that can be acquired to  
help utilities meet current and future energy demand, To 
realize this potential requires leadership at multiple levels, 
organizational alignment, and an understanding of the 
nature and extent of the energy efficiency resource. 

Leadershp at multiple levels is needed to  establish the 
business case for energy efficiency, educate key stake- 
holders, and enact policy changes that increase invest- 
ment in energy efficiency as a resource. Sustained 
leadership is needed from: 

- Key individuals in upper management at the utility 
who understand that energy efficiency is a resource 
alternative that can help manage risk, minimize long- 
term costs, and satisfy customers. 

- State agencies, regulatory commissions, local govern- 
ments and associated legislative bodies, and/or consumer 
advocates that expect to see energy efficiency considered 
as part of comprehensive utility management. 

- Businesses that value energy efficiency as a way to 
improve operations, manage energy costs, and con- 
tribute to  long-term energy price stability and availabili- 
ty, as well as trade associations and businesses, such as 
Energy Service Companies (ESCOs), that help members 
and customers achieve improved energy performance. 

- Public interest groups that understand that in order 
t o  achieve energy efficiency and environmental 
objectives, they must help educate key stakeholders 
and find workable solutions to  some of the financial 
challenges that limit acceptance and investment in 
energy efficiency by ~ t i l i t i es .~  

e Organizational alignment. With policies in place to sup- 
port energy efficiency programming, organizations need 
to  institutionalize policies to ensure that energy efficiency 
goals are realized. Factors contributing to success include: 

Strong support from upper management and one or 
more internal champions. 

A framework appropriate to  the organization that 
supports large-scale implementation of energy eff i- 
ciency programs. 

Clear, well-communicated program goals that are tied 
to  organizational goals and possibly compensation. 

Adequate staff resources to  get the job done 

A commitment to  continually improve business 
processes. 

Understanding o f  the efficiency resource is necessary 
to  create a credible business case for energy efficiency. 
Best practices include the following. 

Conduct a "potential study" prior to starting programs 
to inform and shape program and portfolio design. 

Outline what can be accomplished at what costs 

Review measures for all customer classes including 
those appropriate for hard-to-reach customers, such 
as low income and very small business customers. 

Developing an Energy Efficiency Plan 
An energy efficiency plan should reflect a long-term per- 
spective that accounts for customer needs, program 
cost-effectiveness, the interaction of programs with 
other policies that increase energy efficiency, the oppor- 
tunities for new technology, and the importance of 
addressing multiple system needs including peak load 
reduction and congestion relief Best practices include 
the following: 

Offer programs for all key customer classes 

@Align goals with funding 

3 Public interest groups include environmental organizations such as the National Resources Defense Council (NRDC), Alliance to Save Energy (ASE), and 
American Council for an  Energy Efficient Economy (ACEEE) and regional market transformation entities such as the Northeast Energy Efficiency 
Partnerships (NEEP), Southwest Energy Efficiency Project (SWEEP), and Midwest Energy Efficiency Alliance (MEEA) 
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Use cost-effectiveness tests that are consistent with 
long-term planning. 

a Consider building codes and appliance standards when 
designing programs. 

Q Plan to  incorporate new technologies 

e Consider efficiency irivestrnents to  alleviate transmis- 
sion and distribution constraints. 

Create a roadmap of key program components, 
milestones, and explicit energy use reduction goals. 

Designing and Delivering Energy Efficiency Programs 

Program administrators can reduce the time to  market 
and irnplement programs and increase cost-effectiveness 
by leveraging the wealth of knowledge and experience 
gained by other program administrators throughout the 
nation and working with industry to  deliver energy effi- 
ciency to  market. Best practices include the following 

Q Begin w/ th  the market in mind 

- Conduct a market assessment. 

- Solicit stakeholder input. 

- Listen to customer and trade ally needs. 

- Use utility channels and brands. 

- Promote both energy and non-energy (e.g., 
improved comfort, improved air quality) benefits of 
energy efficient products and practices to  customers. 

- Coordinate with other utilities and third-party pro- 
gram administrators. 

- Leverage the national ENERGY STAR program 

- Keep participation simple. 

( 
- Keep funding (and other program characteristics) as 

consistent as possible 

- Invest in education, training, and outreach. 

- Leverage customer contact to  sell additional efficien- 
cy and conservation. 

e Leverage private sector expertise, external funding, 
and finanany. 

- Leverage manufacturer and retailer resources 
through cooperative promotions. 

- Leverage state and federal tax credits and other tax 
incentives (e.g ,, accelerated depreciation, first-year 
expensing, sales tax holidays) where available. 

- Build on ESCO and other financing program options 

- Consider outsourcing some programs to  private and 
not-for-profit organizations that specialize in 
program design and implementation through a 
com pet it ive bidd i ng process 

' 

Start wi th  demonstrated program models-build 
infrastructure for the future 

- Start with successful program approaches from 
other utilities and program administrators and adapt 
them to local conditions to  accelerate program 
design and effective implementation. 

- Determine the right incentives, and if incentives are finan- 
cial, make sure that they are set at  appropriate levels. 

- Invest in educating and training the service industry 
(e.g., home performance contractors, heating and cool- 
ing technicians) to  deliver increasingly sophisticated 
energy efficiency services. 

- Evolve to  more comprehensive programs. 
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- Change measures over time to  adapt to  changing 
markets and new technologies. 

- Pilot test new program concepts. 

Ensuring Energy Efficiency Investments Deliver Results 

Program evaluation helps optimize program efficiency 
and ensure that energy efficiency programs deliver 
intended results. Best practices include the following: 

.Budget, plan and initiate evaluation from the 
onset; formalize and document evaluation plans 
and processes. 

Q) Develop program and project tracking systems that 
support evaluation and program implementation 
needs. 

a Conduct process evaluations to  ensure that programs 
are working efficiently. 

e Conduct impact evaluations to  ensure that mid- and 
long-term goals are being met. 

* Communicate evaluation results t o  key stakeholders. 
Include case studies to  make success more tangible 

Energy efficiency programs are being successfully operated 
across many different contexts including electric and gas 
utilities; regulated and unregulated markets; utility, state, 
and third-party administrators, and investor-owned, pub- 
lic, and cooperatively owned utilities These programs are 
reducing annual energy use by 0 15 to  1 percent at spend- 
ing levels between 1 and 3 percent of electric, and 0.5 and 
1.5 percent of gas revenues-and are poised to deliver 
substantially greater reductions over time These organi- 
zations were able to  make broader use of the energy 
efficiency resource in their portfolio by having 

Leadership at multiple levels to  enact policy change 

e Organizational alignment to  ensure that efficiency 
goals are realized. 

e A well-informed understanding of the efficiency 
resource including, the potential for savings and the 
technologies for achieving them. 

Examples of leadership, organizational alignment, and 
the steps that organizations have taken to  understand 
the nature and extent of the efficiency resource are 
provided in the next sections. 

Leadership 

Many energy efficiency programs reviewed in this chapter 
began in the integrated resource plan (IRP) era of the 
electric utilities of the 1980s. As rest,ructuring started in 
the late 199Os, some programs were suspended or halted. 
In some cases (such as California, New York, 
Massachusetts, Connecticut, and Rhode Island), however, 
settlement agreements were reached that allowed 
restructuring legislation to  move forward if energy effi- 
ciency programming was provided through the distribu- 
tion utility or other third-party providers. In many cases, 
environmental advocates, energy service providers, and 
state agencies played act.ive roles in the settlement, 
process to  ensure energy efficiency was part of the 
restructured electric uti1it.y industry. Other st.at,es (such as 
Minnesota, Wisconsin, and Vermont) developed legisla- 
tion to  address the need for stable energy efficiency pro- 
gramming without restructuring their state e1ectricit.y 
markets. In addition, a few states (including California, 
Minnesota, New Jersey, Oregon, Vermont,, and 
Wisconsin) enacted regulatory requirements for utilit.ies 
or other parties to  provide gas energy efficiency pro- 
grams (Kushler, et al., 2003). Over t.he past few years, 
the mountain states have steadily ramped up energy 
efficiency programs. 

In all cases, to  establish energy efficiency as a resource 
required leadership at multiple levels: 

*Leadership is needed to  establish the business case for 
energy efficiency, educate key stakeholders, and enact 
policy changes that increase investment in energy 
efficiency as a resource Sustained leadership is 
needed from: 
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- Key individuals in upper managernent at the utility 
who understand that energy efficiency is a resource 
alternative that can help manage risk, minimize long- 
term costs, and satisfy customers. 

- State agencies, regulatory commissions, local gov- 
ernments and associated legislative bodies, and/or 
consumer advocates that expect to see energy eff icien- 
cy considered as part of comprehensive utility manage- 
ment. 

- Businesses that value energy efficiency as a way to  
improve operations, manage energy costs, and con- 
tribute to  long-term energy price stability and avail- 
ability, as well as trade associations and businesses, 
such as ESCOs, that help members and customers 
achieve imp roved energy perf or ma nce. 

-Public interest groups that understand that in order to 
achieve energy efficiency and environmental objectives, 
they must help educate key stakeholders and find work- 
able solutions to some of the financial challenges that limit 
acceptance and investment in energy efficiency by utilities. 

The following are examples of how leadership has resulted 
in increased investment in energy eff iciencyr 

In Massachusetts, energy efficiency was an early con- 
sideration as restructuring legislation was discussed. 
The Massachusetts Department of Public Utilities 
issued an order in D.P.U. 95-30 establishing principles 
to  "establish the essential underpinnings of an electric 
industry structure and regulatory framework designed 
to minimize long-term costs to  customers while main- 
taining safe and reliable electric service with minimum 
impact on the environrnent.'' Maintaining demand side 
management (DSM) programs was one of the 
major principles the department identified during 
the transition to  a restructured electric industry. 
The Conservation Law Foundation, the Massachusetts 
Energy Efficiency Council, the National Consumer Law 
Center, the Division of Energy Resources, the Union of 
Concerned Scientists, and others took leadership roles 
in ensuring energy efficiency was part of a restructured 
industry (MDTE, 1995). 

(1 Leadership at multiple levels led to  significantly 
expanded programming of Nevada's energy efficiency 
program, from about $2 million in 2001 to  an estimated 
$26 million to  $33 million in 2006: 

"There are 'champions' for expanded energy efficiency 
efforts in Nevada, either in the state energy office or in 
the consumer advocate's office Also, there have been 
very supportive individuals in key positions within the 
Nevada utilities. These individuals are committed to  
developing and implernenting effective DSM programs, 
along with a supportive policy framework" 
(SWEEP, 2006). 

Public interest organizations, including SWEEP, also 
played an important role by promoting a supportive pol- 
icy framework (see box on page 6-13, "Case Study: 
Nevada Efficiency Program Expansion" for additional 
information). 

Fort Collins City Council (Colorado) provides an example 
of local leadership. The council adopted the Electric 
Energy Supply Policy in March 2003. The Energy Policy 
includes specific goals for city-wide energy consump- 
tion reduction ( I O  percent per capita reduction by 
2012) and peak demand reduction (15 percent per 
capita by 201 2). Fort Collins Utilities introduced a variety 
of new demand-side management (DSM) programs 
and services in the last several years in pursuit of the 
energy policy objectives. 

Governor Huntsman's comprehensive policy on energy 
efficiency for the state of Utah, which was unveiled in 
April 2006, is one of the most recent examples of lead- 
ership. The policy sets a goal of increasing the state's 
energy efficiency by 20 percent by the year 201 5. One 
key strategy of the policy is t o  collaborate with utilities, 
regulators, and the private sector to  expand energy 
efficiency programs, working to  identify and remove 
barriers, and assisting the utilities in ensuring that 
efficiency programs are effective, attainable, and feasible 
to  implement. 
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Organizational Alignment Adequate staff resources to get the job done 

Once policies and processes are in place to spearhead 
increased investment in energy efficiency, organizations 
often institutionalize these policies to  ensure that goals 
are realized. The most successful energy efficiency pro- 
grams by utilities or third-party program administrators 
share a number of attributes. They include: 

*Clear support from upper management and one or 
more internal champions. 

Clear, well-communicated program goals that. are tied to 
organizational goals and, in some cases, compensation. 

e A framework appropriate to  the organization that sup- 
ports large-scale implementation of energy efficiency 
programs. 

e Strong regulatory support and policies 

e A commitment to continually improve business processes. 

"Support of upper management is critical to program 
success" (Komor, 2005). In fact, it can make or break a 
program. If the CEO of a company or the lead of an 
agency is an internal champion for energy efficiency, it 
will be truly a part of how a utility or agency does busi- 
ness. Internal champions below the CEO or agency level 
are critical as well. These internal champions motivate 
their fellow employees and embody energy efficiency as 
part of the corporate culture. 
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Tying energy efficiency to overall corporate goals and 
compensation is important, particularly when the utility is 
the administrator of energy efficiency programs. Ties to 
corporate goals make energy efficiency an integral part of 
how the organization does business as exemplified below: 

Bonneville Power Administration (BPA) includes energy 
efficiency as a part of i t s  overall corporate strategy, and 
its executive compensation is designed to  reflect how 
well the organization meets i ts efficiency goals. BPA's 
strategy map states, "Development of all cost-effective 
energy efficiency in the loads BPA serves facilitates 
development of regional renewable resources, and 
adopts cost-effective non-construction alternatives to  
transmission expansion" (BPA, 2004) 

National Grid ties energy efficiency goals to  staff and 
executive compensation (P" Arons, personnel communi- 
cation, June 15, 2006). 

Sacramento Municipal Utility District (SMUD) ties energy 
efficiency to its reliability goal. "To ensure a reliable energy 
supply for customers in 2005, the 2005 budget includes 
sufficient capacity resetves for the peak summer season. 
We have funded all of the District's commercial and resi- 
dential load management programs, and on-going effi- 
ciency programs in Public Good to continue to  contribute 
to peak load reduction" (SMUD, 2004a) 

@Nevada Power's Conservation Department had a 
"Performance Dashboard" that tracks costs, participating 
customers, kWh savings, kW savings, $/kWh, $/kW, 
customer contribution to  savings, and total customer 
costs on a real time basis, both by program and overall. 

@Austin Energy's Mission Statement is "to deliver clean, 
affordable, reliable energy and excellent customer serv- 
ices'' (Austin Energy, 2004). 

Seattle City Light has actively pursued conservation as 
an alternative to  new generation since 1977 and has 
tracked progress toward i ts  goals (Seattle City Light, 
2005). Its longstanding, resolute policy direction estab- 
lishes energy conservation as the first choice resource. 
In more recent years, the utility has also been guided by 
the city's policy to  meet of all the utility's future load 
growth with conservation and renewable resources 
(Steve Lush, personal communication, June 2006). 

Having an appropriate framework within the organiza- 
tion to  ensure success is also important In the case of 
the utility, this would include the regulatory framework 
that supports the programs, including cost recovery and 
potentially shareholder incentives and/or decoupling For 
a third-party administrator, an appropriate framework 
might include a sound bidding process by a state agency 
to  select the vendor or vendors and an appropriate reg- 
ulatory arrangement with the utilities to  manage the 
funding process 

[ 

Adequate resources also are critical to  successful imple- 
mentation of programs Energy efficiency programs 
need to  be understood and supported by departments 
outside those that are immediately responsible for pro- 
gram delivery. If information technology, legal, power 
supply, transmission, distribution, and other depart- 
ments do not share and support the energy efficiency 
goals and programs, it is difficult for energy efficiency 
programs to  succeed. When programs are initiated, the 
need for support from other departments is greatest. 
Support from other departments needs to  be considered 
in planning and budgeting processes 
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As noted in the Nevada case st.udy, having a shareholder 
incentive makes it, easier for a utility to  integrate effi- 
ciency goals into its business because the incentive off- 
sets some of the concerns related to  financial treatment 
of program expenses and potent.ial lost revenue from 
decreased sales. For third-party program administrators, 
goals might be built into the contract that governs the 
overall implementation of the programs For example, 
Efficiency Vermont's contract with the Vermont 
Department of Public Service Board has specific per- 
formance targets. An added shareholder return will not 
motivate publicly and cooperatively owned utilities, 
though they might appreciate reduced risks from expo- 
sure to  wholesale markets, and the value added in 
improved customer service. SMUD, for example, cites 
conservation programs as a way to  help customers 
lower their utility bills (SMUD, 2004b). These compa- 
nies, like IOUs, can link employee compensation to 
achieving energy efficiency targets. 

Business processes for delivering energy efficiency pro- 
grams and services to customers should be developed 
and treated like other business processes in an organiza- 
tion and reviewed on a regular basis These processes 
should include documenting clear plans built on explicit 
assumptions, ongoing monitoring of results and plan 
inputs (assumptions), and regular reassessment to  
imp rove pe rfo rma nce (using imp roved perf or ma nce 
itself as a metric). 

Understanding the Efficiency Resource 

Energy efficiency potential studies provide the initial jus- 
tification (the business case) for utilities embarking on or 
expanding energy efficiency programs, by providing 
information on (1) the overall pot.ential for energy effi- 
ciency and (2) the technologies, practices, and sectors 
with the greatest or most cost-effective opportunities for 
achieving that potential. Potential studies illuminate the 
nature of energy efficiency resource, and can be used by 
legislators and regulators to  inform efficiency policy and 
programs. Potential studies can usually be completed in 
three to  eight months, depending on the level of detail, 
availability of data, and complexity. They range in cost 

from $1 00,000 to $300,000 (exclusive of primary data 
collection). Increasingly, many existing studies can be 
drawn from to limit the extent and cost of such an effort. 

The majority of organizations reviewed in developing this 
chapter have conducted potential studies in the past five 
years. In addition, numerous other studies have been con- 
ducted in recent years by a variety of organizations inter- 
ested in learning more about the efficiency resource in 
their state or region. Table 6-4 summarizes key findings for 
achievable potential (i.e., what can realistically be 
achieved from programs within identified funding param- 
eters), by customer class, from a selection of these studies. 
It also illustrates that this potential is well represented 
across the residential, commercial, and industrial sectors. 
The achievable estimates presented are for a future time 
period, are based on realistic program scenarios, and rep- 
resent potential program impacts above and beyond nat- 
urally occurring conservation. Energy efficiency potential 
studies are based on currently available technologies. New 
technologies such as those discussed in Table 6-9 will con- 
tinuously and significantly increase potential over time. 

The studies show that achievable potential for reducing 
overall energy consumption ranges from 7 to  32 percent 
for electricity and 5 to  19 percent for gas, and that 
demand for electricity and gas can be reduced by about 
0.5 to  2 percent per year. For context, national electricity 
consumption is projected to  grow by 1.6 percent per 
year, and gas consumption is growing 0.7 percent per 
year (EIA, 2006a). 

The box on page 6-17, "Overview of a Well-Designed 
Potential Study" provides information on key elements 
of a potential study. Related best practices for efficiency 
programs administrators include: 

Conducting a "potential study" prior to starting programs. 

*Outlining what can be accomplished at what cost. 

Reviewing measures appropriate to  all customer classes 
including those appropriate for hard-to-reach customers, 
such as low income and very small business customers. 
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e Ensuring that potential state and federal codes and stan- 
dards are modeled and included in evaluation scenarios 

ever, share many similar best practices when it comes to 
program planning, including one or more of the following ( 

Developing scenarios for relevant time periods 
e Provide programs for all key customer classes. 

In addition, an emerging best practice is to  conduct 
uncertainty analysis on savings estimates, as well as 
other variables such as cost. 

With study results in hand, program administrators are 
well positioned to  develop energy efficiency goals, iden- 
tify program measures and strategies, and determine 
funding requirements to  deliver energy efficiency pro- 
grams to  all customers. Information from a detailed 
potential study can also be used as the basis for calculating 
program cost-effectiveness and determining measures 
for inclusion during the program planning and design 
phase. Detailed potential studies can provide informa- 
tion to help determine which technologies are replaced 
most frequently and are therefore candidates to deliver 
early returns (e.g., an efficient light bulb), and how long 
the savings from various technologies persist and there- 
fore will continue to  deliver energy savings. For example, 
an energy efficient light bulb rriight last six years, where- 
as an efficient residential boiler might last 20 years. 
(Additional information on measure savings and life- 
tirnes can be found in Resources and Expertise, a forth- 
coming product of the Action Plan Leadership Group.) 

The majority of organizations reviewed for this chapter 
are acquiring energy efficiency resources for about 
$O.O3/Iifetime kWh for electric programs and about 
$1.30 to $2.00 per lifetirrie MMBtu for gas program (as 
shown previously in Tables 6-1 and 6-2) In many cases, 
energy efficiency is being delivered at a cost that is sub- 
stantially less than the cost of new supply-on the order 
of half the cost of new supply In addition, in all cases 
where information is available, the costs of saved energy 
are less than the avoided costs of energy These organi- 
zations operate in diverse locations under different 
administrative and regulatory structures. They do, how- 

aAlign goals with funding 

a Use cost-effectiveness tests that are consistent with 
long-term planning. 

e Consider building codes and appliance standards when 
designing programs. 

Plan for developing and incorporating new technology. 

Consider efficiency investments to  alleviate transmis- 
sion and distribution constraints. 

"Create a roadmap that documents key program com- 
ponents, milestones, and explicit energy reduction goals. 

e Programs for All Cust~mer Classes 

One concern sometimes raised when funding energy 
efficiency programs is that all customers are required to 
contribute to  energy efficiency programming, though 
not all customers will take advantage of programs once 
they are available, raising the issue that non-participants 
subsidize the efficiency upgrades of participants. 

While it is true that program participants receive the 
direct benefits that accrue from energy efficiency 
upgrades, all customer classes benefit from well- 
managed energy efficiency programs, regardless of 
whether or not they participate directly. For example, an 
evaluation of the New York State Energy Research and 
Development Authority's (NYSERDA's) program portfolio 
concluded that. "total cost savings for all customers, 
including non participating customers [in the New York 
Energy $mart Programs] is estimated to be $196 million 
for program activities through year-end 2003, increasing 
to  $420 to  $435 million a t  full implementation" (NYSER- 
DA, 2004). 
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In addition, particularly for programs that aim t.0 accelerate 
market adoption of energy efficiency products or services, 
there is often program "spillover" to  non-program 
participants. For example, an evaluat,ion of National 
Grid's Energy Initiative, Design 2OOOplus, and other small 
commercial and industrial programs found energy 
efficient measures were installed by non-participants due 
to  program influences on design professionals and 
vendors. The analysis indicat,ed that "non-participant 
spillover from the programs amounted to  12,323,174 
kWh in the 2001 program year, which is approximately 
9.2 percent of the total savings produced in 2001 by the 
Design 2OOOplus and Energy Initiative programs 
combined" (National Grid, 2002). 

Furthermore, energy efficiency programming can help 
contribute to  an overall lower cost system for all cus- 
tomers over the longer term by helping avoid the need 
to  purchase energy, or the need to  build new infrastruc- 
ture such as generation, transmission and distribution 
lines For example: 

@The Northwest Power Planning and Conservation 
Council found in i ts Portfolio Analysis that strategies 
that included more conservation had the least cost and 
the least risk (measured in dollars) relative to  strategies 
that included less conservation. The most aggressive 
conservation case had an expected system cost of $1 "8  
billion lower and a risk factor of $2.5 billion less than 
the strategy with the least conservation (NPPC, 2005). 

In i ts 2005 analysis of energy efficiency and renewable 
energy on natural gas consumption and price, ACEEE 
states, "It is important to  note that while the direct 
benefits of energy efficiency investment flow to  partic- 
ipating customers, the benefits of falling prices accrue 
to  all customers." Based on their national scenario of 
cost-effective energy efficiency opportunities, ACEEE 
found that total costs for energy efficiency would be 
$8 billion, and would result, in consumer benefits of 
$32 billion in 2010 (Elliot & Shipley, 2005). 

Through cost-effective energy efficiency investments in 
2004, Vermonters reduced their annual electricity use 
by 58 million kWh. These savings, which are expected 
to  continue each year for an average of 14 years, met 
44 percent of the growth in the state's energy needs in 
2004 while costing ratepayers just 2.8 cent.s per kWh. 
That cost is only 37 percent of the cost of generating, 
transmitting, and distributing power to  Vermont's 
homes and businesses (Efficiency Vermont, 2004). 

4) The Massachusetts Division of Energy noted that 
cumulative impact on demand from energy efficiency 
measures installed from 1998 to  2002 (excluding 
reductions from one-time interruptible programs) was 
significant-reducing demand by 264 megawatt 
(MW). During the summer of 2002, a reduction of this 
magnitude meant avoiding the need to  purchase $19 4 
million worth of electricity from the spot market 
(Massachusetts, 2004). 

Despite evidence that both program participants and 
non-participants can benefit from energy efficiency pro- 
gramming, it is a best practice to  provide program 
opportunities for all customer classes and income levels. 
This approach is a best practice because, in most cases, 
funding for efficiency programs comes from all customer 
classes, and as mentioned above, program participants 
will receive both the indirect benefits of system-wide 
savings and reliability enhancements and the direct 
benefits of program participation. 

All program portfolios reviewed for this chapter include 
programs for all customer classes. Program administrators 
usually strive to align program funding with spending 
based on customer class contributions to  funds. It is not 
uncommon, however, to  have limited cross-subsidization 
for (1 ) low-income, agricultural, and other hard-to-reach 
customers; (2) situations where budgets limit achievable 
potential, and the most cost-effective energy efficiency 
savings are not aligned with customer class contributions 
to  energy efficiency funding, and (3) situations where 
energy efficiency savings are targeted geographically 
based on system needs-for example, air conditioner 
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turn-ins or greater new construction incentives that are 
targeted to  curtail load growth in an area with a supply 
or transmission and distribution need. For programs tar- 
geting low-income or other hard-to-reach customers, it 
is not uncommon for them to be implemented with a 
lower benefit-cost threshold, as long as the overall energy 
efficiency program portfolio for each customer class (i.e., 
residential, commercial, and industrial) meets cost- 
effectiveness criteria. 

NYSERDA’s program portfolio is a good example of pro- 
grams for all customer classes and segments (see Table 6-5). 

Nevada Powerhierra Pacific Power Company‘s portfolio 
provides another example with notable expansion of 
program investments in efficient air conditioning, ENERGY 
STAR appliances, refrigerator collection, and renewable 
energy investments within a one-year timeframe (see 
Table 6-6). 

Align Goals With Funding 

Regardless of program administrative structure and policy 
context, it is a best practice for organizations to  align 
funding to  explicit goals for energy efficiency over the 
near-term and long-term. How quickly an organization is 
able to  ramp up programs to  capture achievable poten- 
tial can vary based on organizational history of running 
DSM programs, and the sophistication of the market- 
place in which a utility operates (e.g., whether there is a 
network of home energy raters, ESCOs, or certified heating, 
ventilation, and air conditioning [HVAC] contractors). 

i 

Utilities or third-party administrators should set long- 
term goals for energy efficiency designed to  capture a 
significant percentage of the achievable potential energy 
savings identified through an energy efficiency potential 
study. Setting long-term goals is a best practice for 
administrators of energy efficiency program portfolios, 
regardless of policy models and whether they are an 
investor-owned or a municipal or cooperative utility, or a 
third-party program administrator Examples of how 
long-term goals are set are provided as follows: 

*In states where the utility is responsible for integrated 
resource planning (the IRP Model), energy efficiency must 
be incorporated into the IRI? This process generally 
requires a long-term forecast of both spending and sav- 
ings for energy efficiency at an aggregated level that is 
consistent with the time horizon of the IRP-generally at 
least 10 years. Five- and ten-year goals can then be devel- 
oped based on the resource need. In states without an 
SBC, the budget for energy efficiency is usually a revenue 
requirement expense item, but can be a capital invest- 
ment or a combination of the two. (As discussed in 
Chapter 2: Utility Ratemaking & Revenue Requirements, 
capitalizing efficiency program investments rather than 
expensing them can reduce short-term rate impacts.) 

Municipal or cooperative utilities that own generation 
typically set efficiency goals as part of a resource plan- 
ning process. The budget for energy efficiency is usually 
a revenue requirement expense item, a capital expendi- 
ture, or a combination of the two. 
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* A  resource portfolio standard is typically set at a per- 
centage of overall energy or demand, with program 
plans and budgets developed to  achieve goals at the 
portfolio level. The original standard can be developed 
based on achievable potential from a potential study, 
or as a percentage of growth from a base year. 

@In  most SBC models, the funding is determined by a 
small volumetric charge on each customer’s utility bill 
This charge is then used as a basis for determining the 
overall budget for energy efficiency programming- 
contributions by each customer class are used to  inform 
the proportion of funds that should be targeted to each 
customer class Annual goals are then based on these 
budgets and a given program portfolio Over time, the 
goal of the program should be to  capture a large per- 
centage of achievable potential 

@In  most gas programs, funding can be treated as an 
expense, in a capital budget, or a combination (as is 

the case in some of the electric examples shown previ- 
ously) Goals are based on the budget developed for 
the time period of the plan 

Once actual program implementation starts, program 
experience is usually the best basis for developing future 
budgets and goals for individual program years 

Use Cost-Effectiveness Tests That Are Consistent 
With Long-Term Planning 

All of the organizations reviewed for this chapter use 
cost-effectiveness tests to  ensure that measures and pro- 
grams are consistent with valuing the benefits and costs 
of their efficiency investments relative to  long-term 
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supply options. Most of the organizations reviewed use 
either the total resource cost (TRC), societal, or program 
administrator test (utility test) to screen measures. None 
of the organizations reviewed for this chapter used the 
rate impact measure (RIM) test as a primary decision- 
making test.5 The key cost-effectiveness tests are 
described as follows, per Swisher, et al. (1 997), with key 
benefits and costs further illustrated in Table 6-7. 

Total Resource Cost (TRC) Test Compares the total 
costs and benefits of a program, including costs and 
benefits to the utility and the participant and the avoided 
costs of energy supply. 

eSocietal Test. Similar to  the TRC Test, but includes the 
effects of other societal benefits and costs such as envi- 
ronmental impacts, water savings, and national security. 

Ut/lity/Proyram Administrator Test. Assesses benefits 
and costs from the program administrator's perspective 
(e.g., benefits of avoided fuel and operating capacity 
costs compared to  rebates and adrninistrative costs). 

Partlapant Test Assesses benefits and costs from a par- 
ticipant's perspective (e.g., the reduction in customers' 
bills, incentives paid by the utility, and tax credits 
received as compared to  out-of-pocket expenses such 
as costs of equipment purchase, operation, and main- 
tenance). 

*Rate Impact Measure (RIM). Assesses the effect of 
changes in revenues and operating costs caused by a 
program on customers' bills and rates. 

Another metric used for assessing cost-effectiveness is 
the cost of conserved energy, which is calculated in cents 
per kWh or dollars per thousand cubic feet (Mcf). This 
measure does not depend or1 a future projection of energy 
prices and is easy to  calculate; however, it does not fully 
capture the future market price of energy. 

( 
An overall energy efficiency portfolio should pass the 
cost-effectiveness test(s) of the jurisdiction. In an IRP sit- 
uation, energy efficiency resources are compared to  new 
supply-side options-essentially the program administra- 
tor or utility test. In cases where utilities have divested 
generation, a calculated avoided cost or a wholesale 
market price projection is used to  represent the genera- 
tion benefits. Cost-effectiveness tests are appropriate to  
screen out poor program design, and to  identify pro- 
grams in markets that have been transformed and might 
need to  be redesigned to  continue. Cost-effectiveness 
analysis is important but must be supplemented by other 
aspects of the planning process. 

If the TRC or societal tests are used, "other resource bene- 
fits'' can include environmental benefits, water savings, and 
other fuel savings. Costs include all program costs (admin- 
istrative, marketing, incentives, and evaluation) as well as 
customer costs. Future benefits from emissions trading (or 
other regulatory approaches that provide payment for emis- 
sion credits) could be treated as additional benefits in any of 
these models. Other benefits of programs can include job 
impacts, sales generated, gross state product added, 
impacts from wholesale price reductions, and personal 
income (Wisconsin, 2006; Massachusetts, 2004). 

At a minimum, regulators require programs to  be cost- 
effective at the sector level (residential, commercial, and 
industrial) and typically at the program level as well. 
Many program administrators bundle measures under a 
single program umbrella when, in reality, measures are 
delivered to  customers through different strategies and 
marketing channels. This process allows program admin- 

5 The RIM test is viewed as less certain than the other tests because it is sensitive to the difference between long-term projections of marginal or market 
costs and long-term projections of rates (CEC. 2001) I 
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istrators to  adjust to  market realities during program 
implementation. For example, within a customer class or 
segment, if a high-performing and well-subscribed pro- 
gram or measure is out-performing a program or meas- 
ure that is not meeting program targets, the program 
administrator can redirect resources without seeking 
add i t iona I regulatory a p prova I. 

Individual programs should be screened on a regular basis, 
consistent with the regulatory schedule-typically, once a 
year. Individual programs in some customer segments, 
such as low income, are not always required to  be cost- 
effective, as they provide other benefits to society that 
might not all be quantified in the cost-effectiveness tests 
The same is true of education-only programs that have 
hard-to-quantify benefits in terms of energy impacts. (See 
section on conducting impact evaluations for information 
related to  evaluating energy education programs.) 

Existing measures should be screened by the program 
administrator a t  least every two years, and new meas- 
ures should be screened annually to  ensure they are per- 
forming as anticipated. Programs should be reevaluated 
and updated from time to  time to  reflect new methods, 

technologies, and systems. For example, many programs 
today include measures such as T-5 lighting that did not 
exist five to ten years ago. 

Consider Building Codes and Appliance 
Standards When Designing Programs 

Enacting state and federal codes and standards for new 
products and buildings is often a cost-effective opportunity 
for energy savings. Changes to  building codes and appli- 
ance standards are often considered an intervention that 
could be deployed in a cost-effective way to  achieve 
results. Adoption of state codes and standards in many 
states requires an act of legislation beyond the scope of 
utility programming, but utilities and other third-party 
program administrators can and do interact with state 
and federal codes and standards in several ways: 

@In the case of building codes, code compliance and 
actual building performance can lag behind enactment 
of legislation Some energy efficiency program admin- 
istrators design programs with a central goal of 
I m p rovi n g code co m p I ia n ce Efficiency Vermont's 
ENERGY STAR Homes program (described in the box 
on page 6-24) includes increasing compliance with 
Vermont Building Code as a specific program objective 
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The California investor owned utilities also are working 
with the national ENERGY STAR program to ensure 
availability of ENERGY STAFUTitle 24 Building Code- 
compliant residential lighting fixtures and to  ensure 
overall compliance with their new residential building 
code through their ENERGY STAR Homes program. 

* Some efficiency programs fund activities to  advance 
codes and standards. For example, the California lOUs 
are funding a long-term initiative to contribute expertise, 
research, analysis, and other kinds of support to  help the 
California Energy Commission (CEC) develop and adopt 
energy efficiency standards. One rationale for utility 
investment in advancing codes and standards is that util- 
ities can lock in a baseline of energy savings and free up 
program funds to  work on efficiency opportunities that 
could not otherwise be realized. In California‘s case, the 
IOUs also developed a method for estimating savings 
associated with their codes and standards work. The 
method was accepted by the California Public Utilities 
Commission, and is formalized in the California 
Energy Efficiency Evaluation Protocols: Technical, 
Methodological, and Reporting Require-ments for 
Evaluation Professionals (CPUC, 2006). 

Regardless of whether they are a component of an energy 
efficiency program, organizations have found that it is 
essential to  coordinate across multiple states and regions 

when pursuing state codes and standards, to ensure that 
retailers and manufacturers can respond appropriately in 
delivering products to  market. 

( 

Program administrators must be aware of codes and 
standards. Changes in codes and standards affect the 
baseline against which future program impacts are 
measured. Codes and standards should be explicitly con- 
sidered in planning to  prevent double counting. The 
Northwest Power and Conservation Council (NWPCC) 
explicitly models both state codes and federal standards 
in i ts long-term plan (NWPCC, 2005). 

Plan for ~ @ ~ @ l o p ~ n g  and Incorporating 
T@chnology 

Many of the organizations reviewed have a history of 
providing programs that change over time to  accommo- 
date changes in the market and the introduction of new 
technologies. The new technologies are covered using 
one or more of the following approaches: 

*They are included in research and development (R&D) 
budgets that do not need to  pass cost-effectiveness 
tests, as they are, by definition, addressing new or 
experimental technologies. Sometimes R&D funding 
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comes from sources other than the utility or state 
agency. Table 6-8 summarizes R&D activities of several 
organizations reviewed I 

e They are included in pilot programs that are funded as 
part of an overall program portfolio and are not indi- 
vidually subject to  cost-effectiveness tests. 

*They are tested in limited quantities under existing pro- 
grams (such as commercial and industrial custom 
rebate programs). 

Technology innovation in electricity use has been the cor- 
nerstone of global economic progress for more than 50 
years. In the future, advanced industrial processes, heating 
and cooling, and metering systems will play very impor- 
tant roles in supporting customers' needs for efficient 
use of energy. Continued development of new, more 
efficient technologies is critical for future industrial and 
commercial processes. Furthermore, technology innovation 

that targets improved energy efficiency and energy man- 
agement will enable society to  advance and sustain ener- 
gy efficiency in the absence of government-sponsored or 
regulatory-mandated programs. Robust and competitive 
consumer-driven markets are needed for energy efficient 
devices and energy efficiency service. 

The Electric Power Research Institute (EPRI)/U S 
Department of Energy (DOE) Gridwise collaborative and 
the Southern California Edison (SCE) Lighting Energy 
Efficiency Demand Response Program are two examples 
of research and development activities: 

The EPRl IntelliGrid Consortium is an industry-wide ini- 
tiative and publidprivate partnership to  develop the 
technical foundation and implementation tools to  
evolve the power delivery grid into an integrated energy 
and communications system on a continental scale. A 
key development by this consortium is the IntelliGrid 
Architecture, an open-sta nd a rds- based architecture 

To create a sustainable, aggressive national commitment to energy efficiency 6-25 



for integrating the data communication networks and 
smart equipment on the grid and on consumer prem- 
ises. Another key development is the consumer portal- 
essentially, a two-way communication link between 
utilities and their customers to facilitate information 
exchange (EPRI, 2006) Several efficiency program admin- 
istrators are pilot testing GridWise/lntelligrid as 
presented in the box below. 

The Lighting Energy Efficiency Demand Response 
Program is a program proposed by SCE. It will use 
Westinghouse’s two-way wireless dimmable energy eff i- 
ciency T-5 fluorescent lighting as a retrofit for existing 
T-12 lamps SCE will be able to dispatch these lighting 
systems using wireless technology. The technology will be 
piloted in small commercial buildings, the educational 
sector, office buildings, and industrial facilities and could 
give SCE the ability to reduce load by 50 percent on those 
installations. This is an excellent example of combining 
energy efficiency and direct load control technologies. 

Both EPRI and ESource (a for-profit, membership-based 
energy information service) are exploring opportunities 
to  expand their efforts in these areas. ESource is also 

considering developing a database of new energy 
efficiency and load response technologies. Leveraging 
R&D resources through regional and national partnering 
efforts has been successful in the past with energy effi- 
ciency technologies. Examples include conipact fluores- 
cent lighting, high-eff iciency ballasts and new washing 
machine technologies. Regional and national efforts 
send a consistent signal to  manufacturers, which can be 
critical to  increasing R&D activities. 

Programs must be able to  incorporate new technologies 
over time. As new technologies are considered, the pro- 
grams must develop strategies to  overcome the barriers 
specific to these technologies to increase their acceptance. 
Table 6-9 provides some examples of new technologies, 
challenges, and possible strategies for overcoming these 
challenges. A cross-cutting challenge for many of these 
technologies is that average rate designs do not send a 
price signal during periods of peak demand. A strategy 
for overcoming this barrier would be to  investigate time- 
sensitive rates (see Chapter 5. Rate Design for additional 
information). 
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Examples 

GridWise pilot 
in Pacific NW 

GridWise pilot 
in Pacific NW 

Long Island Power 
Aiithority (LIPA), 
Austin Energy, 
Utah Power and 
Light, IS0 New 
England 

Georgia (large 
users) Niagara 
Mohawk, California 
Peak Pricing 
Experiment, Gulf 
Power 

SCE pilot using 
wireless 

NYSERDA pilot 
with power line 
carrier control 

Included in 
most large-scale 
programs 

More common 
in the EU 

Some load control technologies will require more than 
R&D activities to  become widespread To fully capture 
and utilize some of these technologies, the following 
four building blocks are needed 

e interactive communicaf/orx Interactive communica- 
tions that allow for two-way flow of price information 
and decisions would add new functionality to  the 
electricity system 
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Innovative rates and regulation. Regulations are needed 
to provide adequate incentives for energy efficiency 
investments to both suppliers and customers. 

e Inriovative markets. Market design must ensure that 
energy efficiency and load response measures that are 
advanced by regulation become self-sustaining in the 
marketplace. 

Smart end-use devices. Smart devices are needed to 
respond to price signals and facilitate the management of 
the energy use of individual and networked appliances. 

In addition, the use of open architecture systems is the 
only long-term way to take existing non-communicating 
equipment into an energy-efficient future that can use 
two-way communications to monitor and diagnose 
appliances and equipment. 

Consider Efficiency Investments to Alleviate 
Transmission and Distribution Constraints 

Energy efficiency has a history of providing value by reduc- 
ing generation investments. It should also be considered 
with other demand-side resources, such as demand 
response, as a potential resource to defer or avoid invest- 
ments in transmission and distribution systems. Pacific Gas 
and Electric's (PG&E) Model Energy Communities Project (the 
Delta Project) provides one of the first examples of this 
approach. This project was conceived to test whether 
demand resources could be used as a least cost resource to 
defer the capital expansion of the transmission and distribu- 
tion system in a constrained area. In this case, efforts were 
focused on the constrained area, and customers were 
offered versions of existing programs and additional meas- 
ures to achieve a significant reduction in the Constrained 
area (PG&E, 1993)" A recently approved settlement at the 
Federal Energy Regulatory Commission (FERC) allows energy 
efficiency along with load response and distributed genera- 
tion to participate in the Independent System Operator New 
England (ISO-NE) Forward Capacity Market (FERC, 2006; 
FERC, 2005). In addition, Consolidated Edison has success- 
fully used a Request For Proposals (RFP) approach to defer 
distribution upgrades in four substation areas with contracts 

( 
totaling 45 MW. Con Ed is currently in a second round of 
solicitations for 150 MW (NAESCO, 2005). Recent pilots 
using demand response, energy efficiency, and intelligent 
grid are proving promising as shown in the BPA example in 
the box on page 6-29. 

To evaluate strategies for deferring transmission and distribu- 
tion investments, the benefits and costs of energy efficiency 
and other demand resources are compared to the cost of 
deferring or avoiding a distribution or transmission upgrade 
(such as a substation upgrade) in a constrained area. This 
cost balance is influenced by location-specific transmission 
and distribution costs, which can vary greatly. 

Create a Roadmap of Key Program Components, 
ilestones, and Explicit Energy Use ~ e d ~ c ~ i o n  

Goals 

Decisions regarding the key considerations discussed 
throughout this section are used to  inform the develop- 
ment of an energy efficiency plan, which serves as a 
roadmap with key program components, milestones, 
and explicit energy reduction goals 

A well-designed plan includes many of the elements dis- 
cussed in this section including: 

Budgets (see section titled "Leverage Private-Sector 
Expertise, External Funding, and Financing" for informa- 
tion on the budgeting processes for the most 
common policy models) 

- Overall 

- By program 

Kilowatt , kWh, and Mcf savings goals overall and by 
program 

- Annual savings 

- Lifetime savings 

Benefits and costs overall and by program 

Description of any shareholder incentive mechanisms 
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For each program, the plan should include the following: 

* Program design description 

e Objectives 

@Target. market 

e Eligible measures 

changing conditions (e.g., utility supply or market changes) 
and program experience. Changes from the original 
roadmap should be both documented and justified A plan 
that includes all of these elements is an appropriate start- 
ing point for a regulatory filing. A well-document.ed plan is 
also a good communications vehicle for informing and 
educating stakeholders. The plan should also include a 
description of any pilot programs and RBD activities. 

Marketing plan 

Implementation strategy 

Incentive strategy 

Evaluation plan 

BenefiVcost outputs 

* Metrics for program 

* Milestones 

success 

The organizations reviewed for this chapter have learned 
that program success is built over time by understanding 
the markets in which efficient products and services are 
delivered, by addressing the wants and needs of their 
customers, by establishing relationships with customers 
and suppliers, and by designing and delivering programs 
accordingly. 

@They have learned that it is essential to program suc- 
cess to coordinate with private market actors and other 
influential stakeholders, to  ensure that they are well 

The plan serves as a road-map for programs. Most pro- informed about program offerings and share this 
gram plans, however, are modified over time based on information with t.heir customerskonstituents 
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Many of the organizations reviewed go well beyond 
merely informing businesses and organizations, by 
actually partnering with them in the design and delivery 
of one or more of their efficiency programs. 

@Recognizing that markets are not defined by utility 
service territory, many utilities and other third-party 
prograrn administrators actively cooperate with one 
another and with national programs, such as ENERGY 
STAR, i r i  the design and delivery of their programs. 

This section discusses key best practices that emerge 
from a decade or more of experience designing and 
implementing energy efficiency programs. 

egin With the 

Energy efficiency programs should complement, rather 
than compete with, private and other existing markets 
for energy efficient products and services. The rationale 
for utility or third-party investment in efficiency prograrn- 
ming is usually based on the concept that within these 
markets, there are barriers that need to  be overcome to 
ensure that an efficient product or service is chosen over 
a less efficient product or standard practice. Barriers 
might include higher initial cost to  the consumer, lack of 
knowledge on the part of the supplier or the customer, 
split incentives between the tenant who pays the utility 
bills and the landlord who owns the building, lack of 
supply for a product or service, or lack of time (e.g., t o  
research efficient options, seek multiple bids-particularly 
during emergency replacements). 

Conduct a Market Assessment 

Understanding how markets function is a key to  successful 
program implementation, regardless of whether a program 
is designed for resource acquisition, market transforma- 
tion, or a hybrid approach. A market assessment can be a 
valuable investment to  inform program design and imple- 
mentation. It helps establish who is part of the market 
(e.g., manufacturers, distributors, retailers, consumers), 
what the key barriers are to greater energy efficiency from 
the producer or consumer perspectives, who are the key 
trend-setters in the business and the key influencers in 

i consumer decision-making, and what approaches might 
work best to  overcome barriers to greater supply and 
investment in energy efficient options, and/or uptake of a 
program. A critical part of completing a market assessment 
is a baseline measurement of the goods and services 
involved and the practices, attitudes, behaviors, factors, 
and conditions of the marketplace (Feldman, 1994). In 
addition to informing program design and implementa- 
tion, the baseline assessment also helps inform program 
evaluation metrics, and serves as a basis for which future 
program impacts are measured. As such, market assess- 
ments are usually conducted by independent third-party 
evaluation professionals. The extent and needs of a market 
assessment can vary greatly. For well-established program 
models, market assessments are somewhat less involved, 
and can rely on existing program experience and literature, 
with the goal of understanding local differences and estab- 
lishing the local or regional baseline for the targeted energy 
eff iciericy product or service. 

Table 6-1 0 illustrates some of the key stakeholders, bar- 
riers to  energy efficiency, and program strategies that are 
explored in a market assessment, and are useful for 
considering when designing programs 

Solicit Stakeholder Input 

Convening stakeholder advisory groups from the onset 
as part of the design process is valuable for obtaining 
multiple perspectives on the need and nature of planned 
programs. This process also serves to  improve the pro- 
gram design, and provides a base of program support 
within the community. 

Once programs have been operational for a while, stake- 
holder groups should be reconvened to  provide program 
feedback Stakeholders that have had an ongoing relation- 
ship with one or more of the programs can provide insight 
on how the programs are operating and perceived in the 
community, and can recommend program modifications 
They are also useful resources for tapping into extended 
networks beyond those easily accessible to  the program 
providers. For example, contractors, building owners, and 
building operators can be helpful in providing access to 
their specific trade or business organizations I 
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To be successful, stakeholder groups should focus on the Listen to Customer and Trade Ally Needs 
big picture, be well organized, and be representative Successful energy efficiency programs do not exist without 
Stakeholder groups usually provide input on budgets, customer and trade ally participation and acceptance of 
allocation of budgets, sectors to address, program these technologies Program designs should be tested 
design, evaluation, and incentives with customer market research before finalizing offerings 

Customer research could include surveys, focus groups, 
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forums, and in-depth interviews. Testing of incentive levels 
and existing market conditions by surveying trade allies 
is critical for good program design. 

Use Utility Channels and Brand 

Utilities have existing channels for providing information 
and service offerings to  their customers. These include 
Web sites, call centers, bill stuffers, targeted newsletters, 
as well as public media. Using these channels takes 
advantage of existing infrastructure and expertise, and 
provides customers with energy information in the way 
that they are accustomed to  obtaining it. These methods 
reduce the time and expense of bringing information t o  
customers. In cases where efficiency programming is 
delivered by a third party, gaining access to  customer 
data and leveraging existing utility channels has been 
highly valuable for program design and implementation. 
In cases such as Vermont (where the utilities are not 
responsible for running programs), it has been helpful to  
have linkages from the utility Web sites to  Efficiency 
Vermont‘s programs, and to  establish Efficiency Vermont 

as a brand that the utilities leverage to deliver inforrnation 
about efficiency to  their customers. 

Promote the Other Benefits of Energy Efficiency 

and Energy Efficient Equipment 

Most customers are interested in reducing energy con- 
sumption to  save money. Many, however, have other 
motivations for replacing equipment or renovating space 
that are consistent with energy efficiency improvements. 
For example, homeowners might replace their heating 
system to irnprove the comfort of their home. A furnace 
with a variable speed drive fan will further increase com- 
fort (while saving energy) by providing better distribution 
of both heating and cooling throughout the home and 
reducing fan motor noise. It is a best practice for pro- 
gram administrators to  highlight these features where 
non-energy claims can be substantiated. 

Coordinate With Other Utilities and Third-party 

Program Administrators 

Coordination with other utilities and third-party program 
administrators is also important. Both program allies and 
customers prefer programs that are consistent across 
states and regions. This approach reduces transaction 
costs for customers and trade allies and provides consis- 
tent messages that avoid confusing the market. Some 
programs can be coordinated at the regional level by 
entities such as Northeast Energy Efficiency Partnership 
(NEEP), the Northwest Energy Efficiency Alliance, and the 
Midwest Energy Efficiency Alliance. Figure 6-1 illustrates 
the significant impact that initiative sponsors of the 
Northeast Lighting and Appliance initiative (coordinated 
regionally by NEEP) have been able to have on the mar- 
ket for energy-efficient clothes washers by working in 
coordination over a long time period. NEEP estimates 
the program is saving an estimated 36 million kWh 
per year, equivalent to the annual electricity needs 
of 5,000 homes (NE@ undated). 

Similarly, low-income programs benefit from coordina- 
tion with and use of the same eligibility criteria as the 
federal Low-Income Home Energy Assistance Program 
(LIHEAP) or Weatherization Assistance Program (WAP). 
These programs have existing delivery channels that can 
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Figure 6-1. Impacts of the Northeast Lighting and Appliance Initiative 

be used to  keep program costs down while providing 
substantial benefit to  customers. On average, weather- 
izat.ion reduces heating bills by 31 percent, and overall 
energy bills by $274 per year for an average cost per 
home of $2,672 per year. Since 1999, DOE has been 
encouraging the network of weatherization providers to  
adopt a whole-house approach whereby they approach 
residential energy efficiency as a syst.em rather t,han as a 
collection of unrelated pieces of equipment (DOE, 2006). 
The Long island Power Authority's (LIPA) program shown 
at right. provides an example. 

Leverage the National ENERGY STAR Program 

Nationally, ENERGY STAR provides a platform for pro- 
gram implementation across customer classes and 
defines voluntary efficiency levels for homes, buildings, 
and products. ENERGY STAR is a voluntary, public-private 
partnership designed to reduce energy use and related 
greenhouse gas emissions. The program, administered 
by the US. Environmental Protection Agency (EPA) and 
the DOE, has an extensive network of partners including 
equipment manufacturers, retailers, builders, ESCOs, pri- 
vate businesses, and public sector organizations. 

Since the late 199Os, EPA and DOE have worked with 
utilities, state energy off ices, and regional nonprofit 
organizations to help leverage ENERGY STAR messaging, 

tools, and strategies to enhance local energy efficiency 
programs. Today more than 450 utilities (and other effi- 
ciency program administrators), servicing 65 
percent of US. households, participate in the ENERGY 
STAR program. (See box on page 6-34 for additional 
information.) New Jersey and Minnesota provide examples 
of stales that have leveraged ENERGY STAR. 
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i New lersey's Clean Energy Program The New Jersey 
Board of Public Utilities, Office of Clean Energy has incor- 
porated ENERGY STAR tools and strategies since the 
inception of its residential products and Warm Advantage 
(gas) programs. Both programs encourage customers to 
purchase qualified lighting, appliances, windows, pro- 
grammable thermostats, furnaces, and boilers. The New 

Jersey Clean Energy Program also educates consumers, 
retailers, builders, contractors, and manufacturers about 
ENERGY STAR. In 2005, New Jersey's Clean Energy 
Program saved an estimated 60 million kWh of elec- 
tricity, 1.6 million therms of gas, and 45,000 tons of 
carbon dioxide (COz). 

i 
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Great River fnergj Minnesofa In 2005, Great River 
Energy emphasized cost-effective energy conservation by 
offering appliance rebates to cooperative members who 
purchase ENERGY STAR qualifying refrigerators, clothes 
washers, and dishwashers. Great River provided its mem- 
ber cooperatives with nearly $2 million for energy conser- 
vation rebates and grants, including the ENERGY STAR 
rebates, as a low-cost resource alternative to building new 
peaking generation. In addition to  several off-peak pro- 
grams, Great River Energy's residential DSM/conserva- 
tion program consists of: 

- Cycled air conditioning 

- Interruptible commercial load response/management 

- I n terr u p t i b I e i rri g a t.io n 

- Air and ground source heat pumps 

- ENERGY STAR high-efficiency air conditioning rebat.e 

- ENERGY STAR appliance rebates 

- ENERGY STAR compact fluorescent lamp rebate 

- Low-income air conditioning tune-ups 

- Residential and commercial energy audits 

Keep Participation Simple 

Successful programs keep participation simple for both 
customers and trade allies. Onerous or confusing partic- 
ipation rules, procedures, and paperwork can be a major 
deterrent to  participation from trade allies and cus- 
tomers. Applications and other forms should be clear 
and require the minimum information (equipment and 
customer) to confirm eligibility and track participation by 
customer for measurement and verification (M&V) pur- 
poses. Given that most energy efficiency improvements 
are made at the time of either equipment failure or 
retrofit, timing can be critical A program that potential- 
ly delays equipment installation or requires customer or 
contractor time for participation will have fewer 

participants (and less support from trade allies). Seattle 
City Light's program shown above has two paths for easy 
participation. 

Keep Funding (and Other Program Characteristics) 

as Consistent as Possible 

Over time, both customers and trade allies become 
increasingly aware and comfortable with programs 
Disruptions to  program funding frustrate trade allies 
who cannot stock appropriately or are uncomfortable 
making promises to  customers regarding program offer- 
ings for fear that efficiency program administrators will 
be unable to  deliver on services or financial incentives 

Invest: in Education, Training, and Outreach 

Some of the key barriers to investment in energy 
efficiency are informational. Education, outreach, and 
training should be provided to  trade allies as well as 
customers. Some programs are information-only programs, 
some programs have educational components integrated 
into the program design and budget; and in some 
cases, education is budgeted and delivered somewhat 
independently of specific programs In general, stand- 
alone education programs do not comprise more than 
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10 percent of the overall energy efficiency budget, but 
information, training, and outreach might comprise a 
larger portion of some programs that are designed to  
affect long-term markets, when such activities are tied to  
explicit uptake of efficiency measures and practices. This 
approach might be particularly applicable in the early 
years of implementation, when information and training 
are most critical for building supply and demand for 
products and services over the longer term. KeySpan and 
Flex Your Power are examples of coordinating education, 
training, and outreach activities with programs 

Leverage Customer Contact to  Sell Additional Efficiency 

and Conservation Measures 

Program providers can take advantage of program contact 
with customers to  provide information on other program 

offerings, as well as on no or low-cost opportunities to  
reduce energy costs. Information might include proper use 
or maintenance of newly purchased or installed equipment 
or general practices around the home or workplace for 
efficiency improvements. Education is often included in 
low-income programs, which generally include direct 
installation of equipment, and thus already include in-home 
interaction between the program provider and customer. 
The box below provides some additional considerations for 
low-income programs. 

Leverage Private-Sector Expertise, External Funding, 

and Financing 

Well-designed energy efficiency programs leverage 
external funding and financing to stretch available dollars 
and to  take advantage of transactions as they occur in 
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the marketplace. This approach offers greater financial 
incentives to  the consumer without substantially increas- 
ing program costs. it also has some of the best practice 
attributes discussed previously, including use of existing 
channels and infrastructure to  reach customers. The fol- 
lowing are a few opportunities for leveraging external 
funding and financing: 

* Leverage Manufacturer and Retailer Resources Through 
Cooperative Promotions. For example, for mass market 
lighting and appliance promotions, many program 
administrators issue RFPs to retailers and manufacturers 
asking them to  submit promotional ideas. These RFPs 
usually require cost sharing or in-kind advertising and 
promotion, as well as requirements that sales data be 
provided as a condition of the contract. This approach 
allows competitors to  differentiate themselves and 
market energy efficiency in a way that is compatible 
with their business model. 

@ Leverage State and Federal TJX Credits Where Available 
Many energy efficiency program administrators are 
now pointing consumers and businesses to  the new 
federal tax credits and incorporating them in their pro- 
grams. In addition, program administrators can edu- 
cate their customers on existing tax strategies, such as 
accelerated depreciation and investment tax strategies, 
to  help them recoup the costs of their investments 
faster. Some states offer additional tax credits, and/or 
offer sales tax "holidays," where sales tax is waived at 
point of sale for a specified period of time ranging from 
one day to  a year. The North Carolina Solar Center 
maintains a database of efficiency incentives, including 
state and local tax incentives, at www.dsireusa.org. 

Build on ESCO and Other Financing Program Options 
This is especially useful for large commercial and 
industrial projects. 

The NYSERDA and California programs presented a t  
right and on the following page are both good examples 
of leveraging the energy services market and increasing 
ESCO presence in the state. 

Leverage Organizations and Outside Education and 
Training Opportunities Many organ i za tio n s provide 
education and training to  their members, sometimes 
on energy efficiency Working with these organizations 
provides access to  their members, and the opportunity 
to leverage funding or marketing opportunities provided 
by these organizations 

In addition, the energy efficiency contracting industry 
has matured to t,he level that many proven programs 
have been "commoditized." A number of private firms 
and not-for-profit entit,ies deliver energy efficiency pro- 
grams throughout the United States or in specific 
regions of t.he country. "The energy efficiency industry is 
now a $5 billion to  $25 billion industry (depending on 
how expansive one's definition) with a 30-year history of 
developing and implementing all types of programs for 
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utilities and projects for all types of customers across the 
country” (NAESCO, 2005). These firrris can quickly get a 
program up and running, as they have the expertise, 
processes, and infrastructure to  handle program activi- 
ties. New program administrators can contract with 
these organizations to  deliver energy efficiency program 
design, delivery, and/or implementation support in their 
service territory. 

Fort Collins Utilities was able to  achieve early returns for 
its Lighting with a Twist program (discussed on page 6- 
39) by hiring an experienced implementation contractor 
through a competitive solicitation process and negotiating 
cooperative marketing agreements with national retail chains 
and manufacturers, as well as local hardware stores. 
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Start Simply With Demonstrated Program 
Build infrastructure for the Future 

Utilities starting out or expanding programs should look to  
other programs in their region and throughout the country 
to leverage existing and emerging best programs After 
more than a decade of experience running energy efficiency 
programs, many successful program models have emerged 
and are constantly being refined to achieve even more cost- 
effective results. 

While programs must be adapted to local realities, utilities 
and state utility commissions can dramatically reduce their 
learning curve by taking advantage of the wealth of data 
and experience from other organizations around the 
country. The energy efficiency and services community has 
numerous resources and venues for sharing information 
and formally recognizing best practice programs. The 
Association of Energy Service Professionals (wwwaesp.org), 
the Association of Energy Engineers (www.aeecenter:org), 
and the American Council for an Energy Efficient Economy 
(wwwaceee-org) are a few of these resources. 
Opportunities for education and information sharing are 
also provided via national federal programs such as ENERGY 
STAR (www.energystar.gov) and the Federal Energy 

Management Program (wwweere.energy.gov/femp). 
Additional resources will be provided in Energy Efficiency 
Best Practices Resources and Expertise (a forthcoming 
product of the Leadership Group). Leveraging these 
resources will reduce the time and expense of going to 
market with new efficiency programs. This will also increase 
the quality and value of the programs implemented. 

Start With Demonstrated Program Approaches That Can 

Easily Be Adapted to New Localities 

Particularly for organizations that are new to energy eff i- 
ciency programming or have not had substantial energy 
efficiency programming for many years, it is best to start 
with tried and true programs that can easily be transferred 
to new localities, and be up and running quickly to  achieve 
near term results. ENERGY STAR lighting and appliance pro- 
grams that are coordinated and delivered through retail 
sales channels are a good example of this approach on the 
residential side. On the commercial side, prescriptive incen- 
tives for technologies such as lighting, packaged unitary 
heating and cooling equipment, commercial food service 
equipment, and motors are good early targets. While issues 
related to installation can emerge, such as design issues for 
lighting, and proper sizing issues for packaged unitary heat- 
ing and cooling equipment, these technologies can deliver 
savings independent from how well the building's overall 
energy system is managed and controlled. In the early 
phase of a program, offering prescriptive rebates is simple 
and can garner supplier interest in programs, but as 
programs progress, rebates might need to be reduced or 
transitioned to other types of incent,ives (e.g., cooperative 
marketing approaches, customer referrals) or to more 
comprehensive approaches to achieving energy savings. If 
the utility or state is in a tight supply situation, it might make 
sense to start with proven larger scale programs that 
address critical load growth drivers such as increased air 
conditioning load from both increased central air 
conditioning in new const.ruction and increased use of 
room air conditioners. 

Determine the Right Incentives and Levels 

There are many types of incentives that can be used t.o 
spur increased investment in energy-efficient. products 
and services. With the exception of education and 
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training programs, most programs offer some type of 
financial incentive. Table 6-1 1 shows some of the most 
commonly used financial incentives. Getting incentives 
right, and a t  the right levels, ensures program success and 
efficient use of resources by ensuring that programs do 
not "overpay" to achieve results. The rnarket assessment 
and stakeholder input process can help inform initial 
incentives and levels. Ongoing process and impact 
evaluation (discussed below) and reassessment of cost- 
effectiveness can help inform when incentives need to  be 
changed, reduced, or eliminated. 

Invest in the Service Industry Infrastructure 

Ultimately, energy efficiency is implemented by people- 
home performance contractors, plumbers, electricians, 
architects, ESCOs, product manufacturers, and others- 
who know how to plan for, and deliver, energy efficiency 
to  market 

While it is a best practice to  incorporate whole house 
and building performance into programs, these pro- 
grams cannot occur unless the program administrator 
has a skilled, supportive community of energy service 
professionals to  call upon to  deliver these services to  
market In areas of the country lacking these talents, 
development of these markets is a key goal and critical 
part of the program design. 

In many markets-even those with well established effi- 
ciency programs-it is often this lack of infrastructure or 
supply of qualified workers that prevents wider deploy- 
ment of otherwise cost-effective energy efficiency 
programs. Energy efficiency program administrators 
often try to  address this lack of infrastructure through 
various program strategies, including pilot testing 
programs that foster demand for these services and help 
create the business case for private sector infrastructure 
development, and vocational training and outreach to 
universities, with incentives or business referrals to  spur 
technician training and certification. 

Examples of programs that have leveraged the ESCO 
industry were provided previously. One program with an 
explicit goal of encouraging technical training for the 
residential marketplace is Home Performance with 
ENERGY STAR, which is an emerging program model 
being implemented in a number of states including 
Wisconsin, New York, and Texas (see box on page 6-41 
for an example). The program can be applied in the gas 
or electric context, and is effective at reducing peak 
load, because the program captures improvements in 
heating and cooling performance. 
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Evolve to More Comprehensive Programs 

A sample of how program approaches might evolve over 
time is presented in Table 6-12. As this table illustrates, 
programs typically start with proven models and often 
simpler approaches, such as providing prescriptive 
rebates for multiple technologies in commercial/industriaI 
existing building programs. In addition, early program 
options are offered for all customer classes, and all of the 
programs deliver capacity benefits in addition to  energy 
efficiency. Ultimately, the initial approach taken by a 
program administrator will depend on how quickly the 
program needs to  ramp up, and on the availability of 

service industry professionals who know how to plan for, 
and deliver, energy efficiency t,o market. 

As program administrat,ors gain internal experience and 
a greater understanding of local market conditions, and 
regulators and stakeholders gain greater confidence in 
the value of the energy efficiency programs being 
offered, program administrators can add complexity to 
the programs provided and technologies addressed. The 
early and simpler programs will help est,ablish internal 
relationships (across utility or program provider depart- 
ments) and external relationships (between program 
providers, trade allies and other stakeholders). Both t.he 
program provider and trade allies will better understand 
roles and relationships, and trade allies will develop 
familiarity with program processes and develop trust in 
the programs. Additional complexity can include alternative 
financing approaches (e.g., performance contracting), 
the inclusion of custom measures, bidding programs, 
whole buildings and whole home approaches, or addi- 
tional cutt.ing edge technologies. In addition, once 
programs are proven within one subsector, they can 
often be offered with slight modification to other sectors; 
for example, some proven residential program offerings 
might be appropriate for multi-family or low-income cus- 
tomers, and some large commercial and industrial offerings 
might be appropriate for smaller customers or multifamily 
applications. Many of the current ENERGY STAR market- 
based lighting and appliance programs that exist in 
many parts of the country evolved from customer-based 
lighting rebates with some in-store promotion. Many of 
the more complex commercial and industrial programs, 
such at NSTAR and National Grid's Energy lnitiat,ive program 
evolved from lighting, HVAC, and motor rebate programs. 

The Wisconsin and Xcel Energy programs discussed on 
page 6-43 are also good examples of programs that 
have become more complex over time. 

Change Measures Over Time 

Program success, changing market conditions, changes 
in codes, and changes in technology require reassessing 
the measures included in a program. High saturations in 
the market, lower incremental costs, more rigid codes, or 
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the availability of newer, more efficient technologies are 
all reasons to  reassess what measures are included in a 
program. Changes can be incremental, such as limiting 
incentives for a specific measure to specific markets or 

specific applications. As barriers hindering customer 
investment in a measure are reduced, it might be appro- 
priate to lower or eliminate financial incentives altogether. 
It is not uncommon, however, for programs to  continue 

~ 
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monitoring product and measure uptake after programs 
have ceased or to support other activities, such as con- 
tinued education, to ensure that market share for products 
and services are not adversely affected once financial 
incentives are eliminated. 

Pilot New Program Concepts 
New program ideas and delivery approaches should be ini- 
tially offered on a pilot basis. Pilot programs are often very 
limited in duration, geographic area, sector or technology, 
depending upon what is being tested. There should be a 
specific set of questions and objectives that the pilot pro- 
gram is designed to address. After the pilot period, a quick 
assessment of the program should be conducted to deter- 
mine successful aspects of the program and any problem 
areas for improvement, which can then be addressed in a 
more full-scale program. The NSTAR program shown 
below is a recent example of an emerging program type 
that was originally started as a pilot 

Table 6-13 provides a summary of the examples pro- 
vided in this section. 
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KeySpan KeySpan's programs include a signifi- 
cant certification and training compo- 
nent. This includes building operator 
certification, building code training and 
training for HVAC installers. Strategies 
include training and certification. 

X Don't underinvest in 
education, training, and 
outreach. Solicit stake- 
holder input. Use utilities 
channels and brand. 

X 

X 

California Utilities This program uses a standard contract 
approach to provide incentives for 
measured energy savings. The key 
strategy is the provision of financial 
incentives. 

and major renovation projects. Key 
strategies are incentives and design 
assistance for electric saving end uses. 

Build upon ESCO and 
other financing program 
options. Add program 
complexity over time. 
Keep participation 
simple. 

Add complexity over 
time. 

XCEL 

Wisconsin Focus on 
Energy 

This program allows commercial and 
industrial customers to implement a 
wide array of measures. Strategies 
include financial assistance and 
technical assistance. 

X Keep participation simple. 
Add complexity over 
time. 

NYSERDA Comprehensive Performance X Does allow for Leverage customer con- 
Contracting Program provides incen- technologies tact to sell additional 
tives for measures and leverages the measures. Add program 
energy services sector. The predomi- over time complexity over time. 
nant strategies are providing iricen- Keep participation simple. 
tives and using the existing energy Build upon ESCO and 
services infrastructure other financing options. 

to be added 

NSTAR NSTAR uses EPA's ENERGY STAR 
benchmarking and Portfolio Manager 
to assist customers in rating their 
buildings. 

X Coordinate with other 
programs. Keep partici- 
pation simple. Use utility 
channels and brand. 
Leverage ENERGY STAR. 

Seattle City Light This program has per unit incentives 
for fixtures and is simple to participate 
in. It also provides a list of pre- 
qualified contractors. 

x Use utility channels and 
brand. Leverage cus- 
tomer contact to sell 
additional measures. 
Keep funding consistent. 

California IOU's This is an example of the CA utilities 
working together on a coordinated cam- 
paign to promote ENERGY STAR prod- 
ucts. Lighting and appliances were 
among the measures promoted. 
Strategies include incentives and 
advertising. 

X Don't underinvest in edu- 
cation, training, and out- 
reach. Solicit stakeholder 
input. Use utilities chan- 
nels and brand. 
Coordinate with other 
programs Leverage man- 
ufacturer and retailer 
resources. Keep participa- 
tion simple. Leverage 
ENERGY STAR. 

LI PA Comprehensive low-income program 
that installs energy saving measures and 
also provides education. Strategies are 
incentives and education. 

X Coordinate with other 
programs. Keep participa- 
tion simple. Leverage 
customer contact to sell 
additional measures. 

program 
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Residential 
Existing 
Homes 

X 

Residential 
New 
Construction 

Leverage organizations 
and outside education 
and training opportuni- 
ties. leverage ENERGY 
STAR. 

Residential 
Existing 
Homes 

Residential 
Existing 
Homes 

Commercial 
Existing 

Home 
Performance with 
ENERGY STAR 

ENERGY STAR 
Homes 

Residential 
program 

New Jersey 
Clean Energy 
Program 

Education and 
training 

Austin Energy 

Efficiency Vermont 

Great River Coop 

New Jersey BPU 

BOMA 

Program Description/ 
Strategies 

Whole house approach to existing 
homes. Measures include: air sealing, 
insulation, lighting, duct-sealing, and 
replacing HVAC 

Comprehensive new construction pro- 
gram based on a HERS rating system. 
Measures include HVAC, insulation 
lighting, windows, and appliances. 

Provides rebates to qualifying appli- 
ances and technologies. Also provides 
training and education to customers 
and trade allies. Is a true dual-fuel 
program. 

Provides rebates to qualifying appli- 
ances and technologies. Also provides 
training and education to customers 
and trade allies. Is a true dual-fuel 
program. 

Designed to teach members how to 
reduce energy consumption and costs 
through no- and low-cost strategies. 

Practices 

X 

X Start with proven mod- 
els. Use utilities channels 
and brand. Coordinate 
with other programs. 

Don’t underinvest in 
education, training, and 
outreach. Solicit stake- 
holder input. Leverage 
state and federal tax 
credits. Leverage 
ENERGY STAR. 

X Start with proven mod- 
els. Use utilities chan- 
nels and brand. 
Coordinate with other 
programs. 

X Start with proven mod- 
els. Coordinate with 
other programs. 

period, impact evaluations tend to  focus on larger 
programs (or program components), and address more 
complex impact issues. 

Program evaluation informs ongoing decision-making, 
improves program delivery, verifies energy savings claims, 
and justifies future investment in energy efficiency as a 
reliable energy resource. Engaging in evaluation during 
the early stages of program development can save time 
and money by identifying program inefficiencies, and sug- 
gesting how program funding can be optimized. It also 
helps ensure that critical data are not lost. 

The majority of organizations reviewed for this paper have 
formal evaluation plans that address both program 
processes and impacts The evaluation plans, in general, 
are developed consistent with the evaluation budget cycle 
and allocate evaluation dollars to specific programs and 
activities. Process and impact evaluations are performed 
for each program early in program cycles. As programs 
and portfolios mature, process evaluations are less 
frequent than impact evaluations. Over the maturation 

Most programs have an evaluation reporting cycle that is 
consistent. with the program funding (or budgeting) cycle. 
In general, savings are reported individually by sector and 
totaled for the portfolio. Organizations use evaluation 
results from both process and impact evaluations to 
improve programs moving forward, and adjust their port- 
folio of energy efficiency offerings based on evaluation 
findings and other factors. Several organizations have 
adopted the International Performance Measurement. and 
Verification Protocol (IPMVP) to provide guidelines for 
evaluation approaches, California has its own set of for- 
mal protocols that address specific program types Key 
methods used by organizations vary based on program 
type and can include billing analysis, engineering analysis, 
metering, sales data tracking, and market effects st.udies. 

Table 6-14 summarizes the evaluation practices of a 
subset of the organizations reviewed for this study. 
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Best practices for program evaluation that emerge from 
review of these organizations include the following: 

e Budget, plan, and initiate evaluation from the onset. 

Formalize and document evaluation plans 

* Develop program tracking systems that are compatible 
with needs identified in evaluation plans. 

* Conduct process evaluations to  ensure that programs 
are working efficiently. 

* Conduct impact evaluations to  ensure that mid- and 
long-term goals are being met. 

Communicate evaluation results 

Budget, Plan, and Initiate Evaluation From 
the Onset 

A well-designed evaluation plan addresses program 
process and impact issues. Process evaluations address 
issues associated with program delivery such as marketing, 
staffing, paperwork flow, and customer interactions, t o  
understand how they can be improved to  better meet 
program objectives. Impact evaluations are designed to  
determine the energy or peak savings from the program. 
Sometimes evaluations address other program benefits 
such as non-energy benefits to  consumers, water savings, 
economic impacts, or emission reductions. Market research 
is often included in evaluation budgets to  assist in 
assessing prograrn delivery options, and for establishing 
baselines. An evaluation budget of 3 to  6 percent of pro- 
gram budget is a reasonable spending range. Often eval- 
uation spending is higher in the second or third year of 

"We should measure the performance of DSM 
programs in much the same way and with the 
same competence and diligence that we monitor 
the performance of power plants." 

-Eric Hirst (1990), Independent Consultant 
and Former Corporate Fellow, Oak Ridge 
National Laboratory 

a program Certain evaluation activities such as estab- 
lishing baselines are critical to  undertake from the onset ( 
to  ensure that valuable data are not lost 

Develop Program an Project Tracking Systems 
s 

A well-designed tracking system should collect sufficiently 
detailed information needed for program evaluation and 
implementation Data collection can vary by program 
type, technologies addressed, and customer segment; 
however, all program tracking systems should include: 

* Participating customer information At a minimum, 
create an unique customer identifier that can be linked 
to  the utility's Customer Information System (CIS). 
Other customer or site specific information might be 
va I u a ble" 

Measure specific information Record equipment type, 
equipment size or quantity, efficiency level and estimated 
savings 

Program tracking information Track rebates or other 
program services provided (for each participant) and 
key program dates 

' 

eA//  program cost in iorm~t ion Include internal staffing 
and marketing costs, subcontractor and vendor costs, 
and program incentives. 

Efficiency Vermont's tracking system incorporates all of 
these features in a comprehensive, easy-to-use relational 
database that includes all program contacts including, 
program allies and customers, tracks all project savings 
and costs, shows the underlying engineering estimates 
for all measures, and includes billing data from all of the 
Vermont utilities. 

I 
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Conduct Process Evaluations to Ensure Programs 
Are Working Efficiently 

Process evaluations are a tool to  improve the design and 
delivery of the program and are especially important for 
newer programs. Often they can identify improvements 
t,o program delivery that reduce program costs, expedite 
program delivery, improve customer sat.isfaction, and 
better focus program objectives. Process evaluation can 
also address what technologies get rebates or determine 
rebate levels. Process evaluations use a variety of qualita- 
tive and quantitative approaches including review of pro- 
gram documents, in-depth interviews, focus groups, and 
surveys. Customer research in general, such as regular 
cust,omer and vendor surveys, provides program admin- 
istrators with cont.inual feedback on how the program is 
working and being received by the market. 

Conduct impact Evaluations to Ensure Goals 
Are Being Met 

Impact evaluations measure the change in energy usage 
(kWh, kW, and therms) attributable to the program. 
They use a variety of approaches to quantify energy sav- 
ings including statistical comparisons, engineering esti- 
mation, modeling, metering, and billing analysis. The 
impact evaluation approach used is a function of the 
budget available, the technology(ies) addressed, the 
certainty of the original program estimates, and the level 
of estimated savings. The appliance recycling example 
shown a t  right is an example of how process and impact 
evaluations have improved a program over time. 

Organizations are beginning to explore the use of the EPA 
Energy Performance Rating System to measure the energy 
performance at the whole-building level, complement 
traditional M&V measures, and go beyond component- 
by-component approaches that miss the interactive impacts 
of design, sizing, installation, controls, and operation and 
maintenance. 

While most energy professionals see inherent value in 
providing energy education and training (lack of infor- 
mation is often identified as a barrier to  customer and 
market actor adoption of energy efficiency products and 
practices), few programs estimate savings directly as a 
result of education efforts Until 2004, California 
assigned a savings estimate to  the Statewide Education 
and Training Services program based on expenditures. 

Capturing the energy impacts of energy educat.ion pro- 
grams has proven to be a challenge for evaluators for 
several reasons. First, education and training efforts are 
often int.egral to specific program offerings. For example, 
t.raining of HVAC contractors on sizing air conditioners 
might be integrated int.0 a residential appliance rebate 
program. Second, education and training are often a 
small part of a program in terms of budget and est.imated 
savings. Third, impact evaluation efforts might be expensive 
compared to the educat.ion and training budget and 
anticipated savings. Fourth, education and training 
efforts are not always designed t.o achieve direct benefits. 
They are often designed to  inform participants or market 
actors of program opportunities, simply to  familiarize 
them with energy efficiency options. Most evaluations of 
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energy education and training initiatives have focused 
on process issues. Recently, there have been impact eval- 
uations of training programs, especially those designed 
to  produce direct energy savings, such as Building 
Operator Certification. 

In the future, energy efficiency will be part of emissions 
trading initiatives (such as the Regional Greenhouse Gas 
Initiative [RGGIJ) and is likely to be eligible for payments for 
reducing congestion and providing capacity value such as 
in the ISO-NE capacity market settlement. These emerging 
opportunities will require that evaluation methods become 
more consistent across states and regions, which might 
necessitate adopting consistent protocols for project-level 
verification for large projects, and standardizing sampling 
approaches for residential measures such as compact fluo- 
rescent lighting. This is an emerging need and should be a 
future area of collaboration across states. 

Communicate Evaluation Results to Key 
Stakeholders 

Communicating the evaluation results to  program 
administrators and stakeholders is essential to  enhancing 
program effectiveness. Program administrators need to  
understand evaluation approaches, findings, and espe- 
cially recommendations to  improve program processes 

and increase (or maintain) program savings levels. 
Stakeholders need to  see that savings from energy effi- 
ciency programs are realized and have been verified 
independently. 

Evaluation reports need to  be geared toward the audi- 
ences reviewing them. Program staff and regulators 
often prefer reports that clearly describe methodologies, 
limitations, and findings on a detailed and program level. 
Outside stakeholders are more likely to  read shorter eval- 
uation reports that highlight key findings at the cus- 
tomer segment or portfolio level. These reports must be 
written in a less technical manner and highlight the 
impacts of the program beyond energy or demand savings. 
For example, summary reports of the Wisconsin Focus 
on Energy programs highlight energy, demand, and 
therm savings by sector, but also discuss the environ- 
mental benefits of the program and the impacts of energy 
savings on the Wisconsin economy. Because the public 
benefits budget goes through the state legislature, the 
summary reports include maps of Wisconsin showing 
where Focus on Energy projects were completed. 
Examples of particularly successful investments, with the 
customer’s permission, should be part of the evaluation. 
These case studies can be used to  make the success 
more tangible to  stakeholders. 
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The National Action Plan for Energy Efficiency Leadership 
Group offers the following recommendations as ways to  
promote best practice energy efficiency programs, and 
provides a number of options for consideration by utili- 
ties, regulators, and stakeholders 

Recommendation: Recognize energy efficiency as a high- 

priority energy resource. Energy efficiency has not been 
consistently viewed as a meaningful or dependable 
resource compared to  new supply options, regardless of 
i ts  demonstrated contributions to  meeting load growth. 
Recognizing energy efficiency as a high priority energy 
resource is an important step in efforts to  capture the 
benefits it offers and lower the overall cost of energy 
services to  customers. Based on jurisdictional objectives, 
energy efficiency can be incorporated into resource plans 
to account for the long-term benefits from energy sav- 
ings, capacity savings, potential reductions of air pollu- 
tants and greenhouse gases, as well as other benefits 
The explicit integration of energy efficiency resources 
into the formalized resource planning processes that 
exist at regional, state, and utility levels can help estab- 
lish the rationale for energy efficiency funding levels and 
for properly valuing and balancing the benefits. In some 
jurisdictions, existing planning processes might need to  
be adapted or new planning processes might need to  be 
created to  meaningfully incorporate energy efficiency 
resources into resource planning. Some states have rec- 
ognized energy efficiency as the resource of first priority 
due to  its broad benefits. 

Option to Consider: 

e Quantifying and establishing the value of energy effi- 
ciency, considering energy savings, capacity savings, 
and environmental benefits, as appropriate. 

Recommendation: Make a strong, long-term commit- 

ment to cost-effective energy efficiency as a resource. 

Energy efficiency programs are most successful and provide 
the greatest benefits to stakeholders when appropriate 
policies are established and maintained over the long- 
term. Confidence in long-term stability of the program 

will help maint,ain energy efficiency as a dependable 
resource compared to  supply-side resources, deferring or 
even avoiding the need for other infrastructure invest- 
ments, and maintains customer awareness and support. 
Some steps might include assessing the long-term 
potential for cost-effective energy efficiency within a 
region (i"e", the energy efficiency that can be delivered 
cost-effectively through proven programs for each 
customer class within a planning horizon); examining the 
role for cutting-edge initiatives and technologies; estab- 
lishing the cost of supply-side options versus energy 
efficiency; establishing robust M&V procedures; and 
providing for routine updates to  information on energy 
efficiency potential and key costs. 

Options to Consider 

a Establishing appropriate cost-effectiveness tests for a 
portfolio of programs to  reflect the long-term benefits 
of energy efficiency. 

Establishing the potential for long-term, cost-effective 
energy efficiency savings by customer class through 
proven programs, in novat ive initiatives, and cutting- 
edge technologies. 

e Establishing funding requirements for delivering long- 
term, cost-effective energy efficiency. 

Developing long-term energy saving goals as part of 
energy planning processes. 

e Developing robust M&V procedures 

Designating which organization(s) is responsible for 
administering the energy efficiency programs. 

a Providing for frequent updates to  energy resource plans 
to  accommodate new information and technology. 

Recommendation: Broadly communicate the benefits of, 

and opportunities for, energy efficiency. Experience 
shows that energy efficiency programs help customers 
save money and contribute to  lower cost energy 
systems. But these impacts are not fully documented nor 
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recognized by customers, utilities, regulators, and policy- 
makers. More effort is needed to  establish the business 
case for energy efficiency for all decision-makers, and to  
show how a well-designed approach to energy efficiency 
can benefit customers, utilities, and society by (1) reducing 
customers bills over time, (2) fostering financially healthy 
utilities (return on equity [ROE], earnings per share, debt 
coverage ratios), and (3) contributing to  positive societal 
net benefits overall. Effort is also necessary to  educate 
key stakeholders that, although energy efficiency can be 
an important low-cost resource to  integrate into the 
energy mix, it does require funding, just as a new power 
plan requires funding. Further, education is necessary on 
the impact that energy efficiency programs can have in 
concert with other energy efficiency policies such as 
building codes, appliance standards, and tax incentives. 

Options to Consider 

e Communicating the role of energy efficiency in lowering 
customer energy bills and system costs and risks over time. 

e Communicating the role of building codes, appliance 
standards, tax and other incentives. 

Recommendation: Provide sufficient and stable program 

funding to  deliver energy efficiency where cost- 

effective. Energy efficiency programs require consistent 
and long-term funding to  effectively compete with energy 
supply options. Efforts are necessary to  establish this 
consistent long-term funding. A variety of mechanisms 
have been, and can be, used based on state, utility, and 
other stakeholder interests. It is important t o  ensure that 
the efficiency programs providers have sufficient pro- 
gram funding to  recover energy efficiency program costs 
and implement the energy efficiency that has been 
demonstrated to  be available and cost-effective. A number 
of states are now linking program funding to  the 
achievement of energy savings. 

Option to Consider. 
Establishing funding for multi-year periods. 
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7: Report Summary 

This report presents a variety of policy, planning, and program approaches that can be used to help natu- 
ral gas and electric utilities, utility regulators, and partner organizations pursue the National Action Plan 
for Energy Efficiency recommendations and meet their commitments to energy efficiency. This chapter 
summarizes these recommendations and the energy efficiency key findings discussed in this report. 

This National Action Plan for Energy Efficiency (Action 
Plan) is a call to  action to  bring diverse stakeholders 
together at the national, regional, state, or utility level, 
as appropriate, t o  foster the discussions, decision- 
making, and commitments necessary to  take investment 
in energy efficiency to  a new level The overall goal is t o  
create a sustainable, aggressive national commitment to  
energy efficiency through gas and electric utilities, utility 
regulators, and partner organizations, 

Based on the policies, practices, and efforts of many 
organizations previously discussed in this report, the 
Leadership Group offers five recommendations as ways 
to  overcome many of the barriers that have limited 
greater investment in programs to  deliver energy effi- 
ciency to  customers of electric and gas utilities (Figure 7-1). 
These recommendations may be pursued through a 
number of different options, depending on state and 
uti I i ty circumstances. 

As part of the Action Plan, leading organizations are 
committing to  aggressively pursue energy efficiency 
opportunities in their organizations and to  assist others 
who want to  increase the use of energy efficiency in their 
regions. The commitments pursued under the Action Plan 
have the potential to save Americans many billions of dollars 
on energy bills over the next 10 to 15 years, contribute to  
energy security, and improve the environment. 

The Action Plan Report provides information on the bar- 
riers that limit greater investment in programs to  deliver 
energy efficiency to  customers of electric and gas utili- 
ties Figure 7-2 illustrates the key barriers and how they 
relate to  policy structure, utility resource planning, and 
program implementation. 
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Several options exist for utilities, regulators, and partner 
organizations to  overcome these barriers and pursue the 
Action Plan recommendations Different state and utility 
circurnstances affect which options are pursued. Table 7-1 
provides a list of the Leadership Group recommendations 
along with sample options to  consider. The table also 
provides a cross reference to  supporting discussions in 
Chapters 2 through 6 of this report 

@Y s 

The key finding of the Action Plan Report is that energy 
efficiency can be a cost-effective resource and can pro- 
vide multiple benefits to  utilities, customers, and society. 
These benefits, also discussed in more detail in Chapter 
1 I Introduction and Background,' include 

e Lower energy bills, greater customer control, and 
greater customer satisfaction. 

"Lower cost than only supplying new generation from 
new power plants. 

e Advantages from being modular and quick to  deploy. 

Significant energy savings. 

0) Envi ron men ta I benefits I 

* Econorriic development opportunities 

* Energy security. 

Figure 7-2: National Action Plan for Energy Efficiency Report Addresses Actions to Encourage Greater Energy Efficiency 

Timeline: Actions to Encourage Greater Energy Efficiency 
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1 Chapter 6 Energy Efficiency Program Best Practices also provides more information on these benefits 
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As discussed in Chapter 2: Utility Ratemaking & Revenue 
Requirements, financial disincentives exist that hinder utilities 
from pursuing energy efficiency, even when cost-effective. 
Many states have experience in addressing utility financial 
disincentives in the following areas: 

*Overcoming the throughput incentive. 

* Providing reliable means for utilities to  recover energy 
efficiency costs. 

e Providing a return on investment for efficiency programs 
that is competitive with the return utilities earn on new 
genera tion. 

Addressing the risk of program costs being disallowed, 
along with other risks. 

* Recognizing the full value of energy efficiency to  the 
utility system. 

Chapter 3: Energy Resource Planning Processes found that 
there are many approaches to navigate and overcome the 
barriers to  incorporating energy efficiency in planning 
processes. Common themes across approaches include: 

e Cost and savings data for energy efficiency measures 
are readily available. 

* Energy, capacity, and non-energy benefits can justify 
robust energy efficiency programs. 

A clear path to  funding is needed to  establish a budg- 
et for energy efficiency resources. 

Parties should int,egrate energy efficiency early in the 
resource planning process. 

Based on the eight cases examined using the Energy 
Efficiency Benefits Calculator in Chapter 4: Business 
Case for Energy Efficiency, energy efficiency investments 
were found to  provide consistently lower costs over time 
for both utilities and customers, while providing positive 
net benefits to  society. Key findings include: 

Ratemaking policies to address utility financial barriers 
to  energy efficiency maintain utility health while com- 
prehensive, cost-effective energy efficiency programs 
are implemented. 

* The costs of energy efficiency and the reduction in utility 
sales volume initially raise gas or electricity bills due to 
slightly higher rates, but efficiency gains will reduce aver- 
age customer bills by 2 to  9 percent over a 1 O-year period. 

e Energy efficiency investments yielded net societal benefits 
on the order of hundreds of millions of dollars for each of 
the eight small- to  medium-sized utility cases examined. 

Chapter 5: Rate Design found that recognizing the 
promotion of energy efficiency is an important factor t o  
balance along with the numerous regulatory and legislative 
goals addressed during the complex rate design process 
Additional key findings include: 

* Several rate design options exist to  encourage customers 
to invest in efficiency and to  participate in new programs 
that provide innovative technologies (e.g., smart meters). 

e Utility rates that are designed to  promote sales or maxi- 
mize stable revenues tend to  lower customer incentives 
to  adopt energy efficiency. 

Some rate forms, like declining block rates or rates with 
large fixed charges, reduce the savings that customers 
can attain from adopting energy efficiency. 

a Appropriate rate designs should consider the unique 
characteristics of each customer class. 

* Energy efficiency can be promoted through non-tariff 
mechanisms that reach customers through their utility bill. 

"More effort is needed to  communicate the benefits 
and opportunities for energy efficiency to customers, 
regulators, and utility decision-makers. 

Chapter 6: Energy Efficiency Program Best Practices 
provided a summary of best practices, as well as general 
program key findings. The best practice strategies for 
program planning, design, implementation, and evalua- 
tion are found to  be independent of the policy model in 
which the program operates. These best practices, 
organized by four major groupings, are provided below: 

Making Energy Efficiency A Resource 

- Require leadership at multiple levels, 

To create a sustainable, aggressive national commitment to energy efficiency 7-5 



- Align organizational goals. 

- Understand the efficiency resource. 

e Developing An Energy Eff iciency Plan 

- Offer programs for all key customer classes. 

- Align goals with funding 

- Use cost-effectiveness tests that are consistent with 
long-term planning. 

- Consider building codes and appliance standards 
when designing programs. 

- Plan to  incorporate new technologies. 

- Consider efficiency investments to  alleviate transmis- 
sion and distribution constraints. 

- Create a roadmap of key program components, 
milestones, and explicit energy use reduction goals. 

e Designing and Delivering Energy Efficiency Programs 

- Begin with the market in mind. 

- Leverage private sector expertise, external funding, 
and financing. 

- Start with demonstrated program models-build 
infrastructure for the future. 

Ensuring Energy Efficiency Investments Deliver Results 

- Budget, plan, and initiate evaluation. 

- Develop program and project tracking systems. 

- Conduct process evaluations. 

- Conduct impact evaluations. I 

- Communicate evaluation results to  key stakeholders 

The key program findings in Chapter 6 are drawn from the 
programs reviewed for this report"2 These findings include. 

e Energy efficiency resources are being acquired on average 
at about one-half the cost of typical new power 
sources and about one-third of the cost of natural gas 
supply in many cases-contributing to  an overall 
lower-cost energy system for rate-payers (EIA, 2006). 

e Many energy efficiency programs are being delivered at a 
total program cost of about $0.02 to  $0.03 per lifetime 
kilowatt-hour (kWh) saved and $1 "30 to  $2.00 per life- 
time million British thermal units (MMBtu) saved. These 
costs are less than the avoided costs seen in most regions 
of the country. Funding for the majority of programs 
reviewed ranges from about 1 to  3 percent of electric 
utility revenue and 0.5 to  1 percent of gas utility revenue. 

e Even low energy cost states, such as those in the Pacific 
Northwest, have reason to invest in energy efficiency 
because energy efficiency provides a low-cost, reliable 
resource that reduces customer utility bills. Energy eff icien- 
cy also costs less than constructing new generation and 
provides a hedge against market, fuel, and environmental 
risks (NWPCC, 2005). 

' 

e Well-designed energy efficiency programs provide 
opportunities for customers of all types to  adopt energy 
saving measures and reduce their energy bills. These 
programs can help customers make sound energy-use 
decisions, increase control over their energy bills, and 
empower them to  manage their energy usage. 
Customers can experience significant savings depending 
on their own habits and the program offered. 

Consistently funded, well-designed efficiency programs 
are cutting electricity and natural gas load-providing 
annual savings for a given program year of 0.15 to 1 
percent of energy sales. These savings typically will 

2 See Chapter 6 Energy Efficiency Program Best Practices, Tables 6-2 and 6-3, for inore information on energy efficiency programs reviewed i 
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accrue at this level for 10 to  15 years, These programs 
are helping to  offset 20 to  50 percent of expected 
energy growth in some regions without compromising 
end-user activity or economic well being. 

* Research and development enables a continuing source of 
new technologies and methods for improving energy 
efficiency and helping customers control their energy bills. 

e Many state and regional studies have found that pursuing 
economically attractive, but as yet untapped, energy 
efficiency could yield more than 20 percent savings in total 
electricity demand nationwide by 2025. These savings 
could help cut load growth by half or more compared to 
current forecasts. Savings in direct use of natural gas could 
similarly provide a 50 percent or greater reduction in 
natural gas demand growth Energy savings potential 
varies by customer segment, but there are cost-effective 
opportunities for all customer classes. 

e Energy efficiency programs are being operated successfully 
across many different contexts: regulated and unregulated 
markets, utility, state, or third-party administration; 
investor-, publicly-, and cooperatively-owned utilities; and 
gas and electric utilities. 

Energy efficiency resources are being acquired through a 
variety of mechanisms including system benefits charges 
(SBC), energy efficiency portfolio standards (EEPS), and 
resource planning (or cost-of-service) efforts. 

Cost-effective energy efficiency programs exist for 
electricity and natural gas, including programs that can 
be specifically targeted to  reduce peak load 

Effective models exist for delivering gas and electric energy 
efficiency programs to all customer classes. Models might 
vary for some programs based on whether a utility is in the 
initial stages of energy efficiency programming or has been 
implementing programs for years. 

* Energy efficiency programs, projects, and policies benefit 
from established and stable regulations, clear goals, and 
comprehensive evaluation. 

e Energy efficiency programs benefit from committed 
program administrators and oversight authorities, as 
well as strong stakeholder support. 

Most large-scale energy efficiency programs have 
improved product,ivity, enabling job growth in the 
commercial and industrial sectors. 

* Large-scale energy efficiency programs can reduce 
wholesale market prices. 

Northwest Power and Conservation Council [NWPCC] 
(2005, May). The 5th Northwest Electric Power and 
Conservation Plan. <http://www.nwcounciI.org/energy/ 
powerplan/default. htm>. 

U.S. Energy Information Administration [EIA] (2006). 
Annual Energy Outlook 2006. Washingt.on, DC. 
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Additional Guidance 
~ ~ ~ e n d i x  on Removing the 

A: Throughput Incentive 

The National Action Plan for Energy Efficiency provides policy recommendations and options to support a 
strong commitment to cost-effective energy efficiency in the United States. One policy that receives a 
great deal of attention is reducing or eliminating the financial incentive for a utility to sell more 
energy-the throughput incentive. Options exist to address the throughput incentive, as discussed in more 
detail in this appendix. 

In order to eliminate the conflict between the public 
service objectives of least-cost service on the one hand, 
and a utility's profitability objectives on the other hand, 
it IS necessary to  remove the throughput incentive. Some 
options for removing the throughput incentive are gen- 
erally called decoupling because these options "decouple" 
profits from sales volume. In its simplest form, decou- 
pling is accomplished by periodically adjusting tariff 
prices so that the utility's revenues (and hence i ts  profits) 
are, on a total company basis, held relatively constant in 
the face of changes in customer consumption. 

This appendix explains options to  address the throughput 
incentive by changing regulations and the way utilities 
make money, to ensure that utility net income and cover- 
age of fixed costs are not affected solely by sales volume 

Utilities and regulators have implemented a variety of 
different approaches to  remove the throughput incen- 
tive Regardless of which approach is used, a frame of 
reference IS created, and used to compare with actual 
results Periodic tariff price adjustments true up actual 
results to  the expected results and are critical to  the 
decoupling approach. 

61 Average revenue-per-customer This approach is often 
considered for utilities, where their underlying costs 
during the period between rate adjustments do not 
vary with consumption. Such can be the case for a 

wires-only distribution company, where the majority of 
investments are in the wires and transformers used to  
deliver the commodity. 

0 forecast revenues over a period of time and use a bal- 
ancing account This approach is often considered for 
utilit.ies where a significant portion of the costs (primarily 
fuel) vary with consumption. For these cases, it might 
be best t o  use a price-based decoupling mechanism for 
the commodity portion of electric service (which gives 
the utility the incentive to  reduce fuel and other vari- 
able costs), while using a revenue-per-customer 
approach for the "wires" costs. Alternatively, regula- 
tors can use tradit.ional tariffs for the commodity por- 
tion and apply decoupling only to  t,he wires portion of 
the business. 

Implementing decoupling normally begins with a tradi- 
tional revenue requirement rate case Decoupling can 
also be overlaid on existing tariffs where there is a high 
confidence that those tariffs continue to  represent the 
utility's underlying revenue requirements 

Under traditional rate of return regulation: 

Price (Rates) = Revenue RequiremenVSales 
(test year or forecasted) 

1 In this section, the revenue per customer approach is discussed, but can be easily adapted to a revenue forecast approach 

To create a sustainable, aggressive national commitment to energy efficiency 



The revenue requirement as found in the rate case will not 
change again until the next rate case. Note that the rev- 
enue requirement contains an allowance for profit and 
debt coverage. Despite all the effort in the rate case to cal- 
culate the revenue requirement, what really matters after 
the rate case is the price the consumer pays for electricity. 

After the rate case: 

Actual revenues = Price * Actual Sales 

And 

Actual Profit = Actual Revenue -Actual Costs 

Based on the rate case "test year" data, an average revenue- 
per-customer value can then be calculated for each 
rate class. 

Revenue Requirement to /number of customers to = 

revenue per customer (RPC) 

Thus, at  time "zero"(t,), the company's revenues equal 
i ts nurnber of customers multiplied by the revenues per 
customer, while the prices paid by customers equal the 
revenues to be collected divided by customers' con- 
sumption units (usually expressed as $/kW for metered 
demand and $/kWh for metered energy) Looking for- 
ward, as the number of customers changes, the revenue 
to  be collected changes. 

Revenue Requirement t, = RPC * number of customers t, 

For each future period (t,, t2""", t, ), the new revenue to  
be collected is then divided by the expected consump- 
tion to  periodically derive a new price, the true-up. 

Price (Rates) t, = Revenue Requirement t, / Sales t, 

True up = Price t, - Price to 

Prices can also be trued-up based on deviations between 
revenue and cost forecasts and actual results, where a 
forecast approach is used. Note that no redesign of rates 
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is necessary as part of decoupling. Rate redesign might 
be desirable for other reasons (for more information on 
changes that promote energy efficiency, see Chapter 5 
Rate Design), and decoupling does not interfere with 
those reasons. 

The process can be augmented by various features that, 
for example, explicitly factor in utility productivity, 
exogenous events (events of financial significance, out 
of control of the utility), or factors that might change 
RPC over time. 

Rates can be adjusted monthly, quarterly, or annually 
(magnitude of any tn) By making the adjustments more 
often, the magnitude of any price change is minimized 
However, frequent adjustments will impose some addi- 
tional administrative expense. A plan that distinguishes 
commodity cost from other costs could have more fre- 
quent adjustments for more volatile commodities (if 
these are not already being dealt with by an adjustment 
clause) Because the inputs used for these adjustments 
are relatively straight-forward, coming directly from the 
utility's billing information, each filing should be largely 
administrative and not subject to a significant controversy 
or litigation. This process can be further streamlined 
through the use of "deadbands," which allow for small 
changes in either direction in revenue or profits with no 
adjustment in rates 

With decoupling in place, a prudently managed utility will 
receive revenue from customers that will cover its fixed 
costs, including profits If routine costs go up, the utility will 
absorb those costs A reduction in costs produces the 
opportunity for additional earnings The primary driver for 
profitability growth, however, will be the addition of new 
customers, and the greatest contribution to profits will be 
from customers who are more eff icient-that is, whose 
incremental costs are the lowest 



An effective decoupling plan should lower utility risk to  
some degree. Reduced risk should be reflected in the 
cost of capital and, for investor-owned utilities, can be 
realized through either an increase in the debvequity 
ratio, or a decrease in the return on equity investment. 
For all utilities, these changes will f low through to  debt 
ratings and c red it req u i rements. 

In addition, decoupling can be combined with perform- 
ance indicators to  ensure that service quality is main- 
tained, and that cost reductions are the result of gains in 
efficiency and not a decline in the level of service. Other 
exogenous factors, such as inflation, taxes, and economic 
conditions, can also be combined with decoupling; how- 
ever, these factors do not address the primary purpose of 
removing the disincentive to  efficiency Also, if there is a 
distinct productivity for the electric utility as compared 
with the general economy, a factor accounting for it can 
be woven into the revenue per customer calculations 
over time 

One specific factor that is implicit in any regulatory 
approach (whether it be traditional regulation or decou- 
pling) is the allocation of weather risk between utilities 
and their customers Depending on the policy position of 
the regulatory agency, the risk of weather changes can 
be allocated to  either customers or the utility This deci- 
sion is inherent to  the rate structure, even if the regula- 
tory body makes no cognizant choice 

Under traditional regulation, weather risk is usually 
largely borne by the utility, which means that the utility 
can suffer shortfalls if the weather is milder than normal. 
At the same time, it can enjoy windfalls if the weat.her is 
more extreme than normal. These scenarios result 
because, while revenues will change with weather, the 
underlying cost st.ructure typically does not. These situa- 
tions translate directly into greater earnings variability, 
which implies a higher required cost of capital. In order 
to  allocate the weather risk to  the ut,ility, the "test. year" 

information used t,o compute the base revenue-per-cus- 
tomer values should be weather normalized. Thereafter, 
wi lh each adjustment to  prices, the consumpt.ion data 
would weather normalize as well. 

Because decoupling is a different way of doing business 
for regulators and utilities, it is prudent to consider off- 
ramps or triggers that can avoid unpleasant surprises. 
The following are some of the approaches that might be 
appropriate to consider: 

@Banding of rate adjustments To minimize the magni- 
tude of adjustments, the decoupling mechanism could 
be premised on a "dead band" within which no adjust- 
ment would be made. The effect would be to  reduce 
the number of tariff changes and possibly, but not 
necessarily, the associated periodic filings. 

The plan can also cap the amount of any single rate 
adjustment. To the extent it is based on reasonable 
costs otherwise recoverable under the plan, the excess 
could be set aside in a regulatory account for later 
recovery. 

@Banding of earnings To control the profit level of the 
regulated entity within some bounds, earnings great.er 
and/or less than certain limits can be shared with cus- 
tomers. For example, consider a scenario in which the 
earnings band is 1 percent on return on equity (either 
way) compared to  the allowed return found in the most 
recent rate case. If the plan would share results outside 
the band 50-50, then if the ut,ility earns + I  .5 percent of 
the target, an amount equal to 0.25 percent of earnings 
(half the excess) is returned to consumers through a price 
adjustment. If t,he utility earns -1  "3 percent of the t,arget, 
however, an amount equal 0.15 percent of earnings (half 
the deficiency) is added to  the price. Designing this band 
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should leave the utility with ample incentive to make 
and benefit from process engineering improvements 
during the plan, recognizing that a subsequent rate 
case might result in the benefits accruing in the long 
run to consumers. While the illustration is "symmetri- 
cal,'' in practice, the band can be asymmetrical in size 
and sharing proportion to assure the proper balance 
between consumer and utility interests. 

e Course corrections for customer count changes, major 
changes for unique major customers, and large 
changes i n  revenues-per-customer Industrial con- 
sumers might experience more volatility in average use 
per customer calculations because there are typically a 
small number of these customers and they can be quite 
varied. For example, the addition or deletion of one 
large customer (or of a work shift for a large customer) 
might make a significant difference in the revenue per 
customer values for that class, or result in appropriate 
shifting of revenues among customers. To address this 
problem, some trigger or off-ramp might be appropriate 
to  review such unexpected and significant changes, 
and to modify the decoupling calculation to  account 
for them In some cases, a new rate case might be 
warranted from such a change. 

e Accounting for utilities whose marginal revenues per 
customer are significantly different than their embedded 
average revenue per customer If a utility's revenue per 
customer has been changing rapidly over time, imposi- 
tion of a revenue-per-customer decoupling mechanism 
will have the effect of changing its profit growth path. 
For example, if incremental revenues per customer are 
growing rapidly, decoupling will have the effect of low- 
ering future earnings, although not necessarily below 
the company's allowed rate of return. On the other 
hand, if incremental revenues per customer are declin- 
ing, decoupling will have the effect of increasing future 
earnings. Where these trends are strong and there is a 
desire to make decoupling "earnings neutral," vis-a-vis 
the status quo earning path, the revenue-per-customer 
value can be tied to an upward or downward growth 
rate. This type of adjustment is more oriented toward 
maintaining neutrality than reflecting any underlying 
economic principle. Care should be taken to exclude 
recent growth in revenues per customer that are driven 
by inefficient consumption (usually tied to the utility 
having a pro-consumption marketing program). 
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To help natural gas and electric utilities, utility regulators, and partner organizations communicate the 
business case for energy efficiency, the National Action Plan for Energy Efficiency provides an Energy 
Efficiency Benefits Calculator (Calculator available at www.epa.gov/cleanenergy/eeacfionplan.htm). This 
Calculator examines the financial impact of energy efficiency on major stakeholders, and was used to 
develop the eight cases discussed in Chapter 4 Business Case for Energy Efficiency. Additional details on 
these eight cases are described in this appendix. 

A business case is an analysis that shows the benefits of 
energy efficiency to the utility, customers, and society 
within an approach that can lead to actions by utilities, 
regulators, and other stakeholders. Making the business 
case for energy efficiency programs requires a different 
type of analysis than that required for traditional supply- 
side resources. Because adoption of energy efficiency 
reduces utility sales and utility size, traditional metrics 
such as impact on rates and total earnings do not 
measure the benefits of energy efficiency. However, by 
examining other metrics, such as customer bills and utility 

earnings per share, the benefits to all stakeholders of 
adopting energy efficiency can be demonstrated. These 
benefits include reduced customer bills, decreased cost 
per unit of energy provided, increased net resource sav- 
ings, decreased emissions, and decreased reliance on 
energy supplies. 

This appendix provides more detailed summary and inter- 
pretation of results for the eight cases discussed in 
Chapter 4: Business Case for Energy Efficiency. All 
results are from the Energy Efficiency Benefits Calculator's 
interpretation tab. 
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Case 1 : Low-Growth Electric and Gas Utility 

Utility Perspective 

Utility Financial Health - Small Changes 
The change in utility financial health depends on whether or not there are decoupling mechanisms in place, if there are share- 
holder incentives in place (for investor-owned utilities), the frequency of rate adjustments, and other factors Depending on 
the type of utility, the measure of financial health changes Investor-owned utility health is measured by return on equity 
(ROE), while publicly or cooperatively owned utility health is measured by cash position or debt coverage ratio 
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Utility Earnings - Results Vary 
Utility earnings depend on growth rate, capital investment, frequency of rate adjustments, and other factors If energy 
efficient (EE) reduces capital investment, the earnings will be lower in the E E  case, unless shareholder incentives for E E  are 
introduced However, utility return (ROE or earnings per share) may not be affected 
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Customer Perspective 

Customer Bills - Decrease 
In the first year, customer utility bills increase because the cost of the EE program has not yet produced savings. Total cus- 
tomer bills decline over time, usually within the first three years, indicating customer savings resulting from lower energy 
consumption 
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Utility Rates - Mild Increase 

The rates customers pay ($/kWh, $/therm) increase when avoided costs are less than retail rates, which is typically the case 
for most EE programs. Rates increase because revenue requirements increase more quickly than sales 
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Societal Perspectiwe 

Societal Net Savings - Increase 
The net savings are the difference of total utility costs, including EE program costs, with EE and without EE. In the first year, 
the cost of the EE program is a cost to society. Over time, cumulative EE savings lead to a utility production cost savings 
that is greater than the EE program cost The graph shape is therefore upward sloping. Total Societal Net Savings is the 
same with and without decoupling; therefore, only one line is shown. 
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Total Societal Cost Per Unit - Declines 
Total cost of providing each unit of energy (MWh, therm) declines over time because of the impacts of energy savings, 
decreased peak load requirements, and decreased costs during peak periods. Well-designed EE programs can deliver 
energy at an average cost less than that of new power sources. When the two lines cross, the annual cost of EE equals the 
annual savings resulting from EE. The Societal Cost and Societal Savings are the same with and without decoupling. 
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Emissions and Cost Savings - increase 
Annual tons of emissions saved increases Emissions cost savings increases when emissions cost is monetized. Emissions 
costs and savings are the same with and without decoupling 
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Growth Offset by EE - increase 
As EE programs ramp up, energy consumption declines This comparison shows the growth with and without EE, and illus- 
trates the amount of EE relative to load growth. Load growth and energy savings are not impacted by decoupling With 
load growth assumed a t  zero, no load or percent growth offset shown 

Percent Growth Offset by Energy Efficiency 

1,400 160% 

1,200 140% 

120% 
1,000 

100% 
800 

3 80% 
YJ 600 

60% 

40% 400 

200 20% 

0 0% 
1 2  3 4 5 6 7 8 9 10 

Year 

- Energy Savings - EE (GWh) 

Growth Offset by EE (YO) 

Percent Growth Offset by Energy Efficiency 

7,000 r 25% 

20% 

15% 

10% 

6,000 

5,000 

4,000 

3,000 
't 

5% 
1,000 

0 0 % 

1 2  3 4 5 6 7 8 9 10 
Year 

- - - - Energy Savings - EE ( M d )  - Load Growth - No € E  (Mcf) 1 Growth Offset by EE (%) 

To create a sustainable, aggressive national commirment to energy efficiency A -5 



Peak Load Growth - Decrease 
Peak load requirements decrease because peak capacity savings are captured due to EE measures Peak load IS not impacted I 

by decoupling 
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Case 2: High-Growth Electric and Gas Utility 

Utility Perspective 

Utility Financial Health - Small Changes 
The change in utility financial health depends on ether or not there are decoupling mechanisms in place, if there are share- 
holder incentives in place (for investor-owned u es), the frequency of rate adjustments, and other factors Depending on 
the type of utility, the measure of financial health changes Investor-owned utility health is measured by ROE, while publicly 
or cooperatively owned utility health is measured by cash position or debt coverage ratio 
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Utility Earnings - Results Vary 
Utility earnings depend on growth rate, capital investment, frequency of rate adjustments, and other factors. If EE reduces 
capital investment, the earnings will be lower in the EE case, unless shareholder incentives for EE are introduced However, 
utility return (ROE or earnings per share) may not be affected 
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Customer Bills - Decrease 
In the first year, customer utility bills increase because the cost of the EE prograrn has not yet produced savings Total cus- 
tomer bills decline over time, usually within the first three years, indicating customer savings resulting from lower energy 
consumption 
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Utility Rates - Mild Increase 
The rates customers pay ($/kWh, $/therm) increase when avoided costs are less than retail rates, which is typically the case 
for most EE programs Rates increase because revenue requirements increase rnore quickly than sales. 
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Societal Perspective 

Societal Net Savings - Increase 
The net savings are the difference of total utility costs, including EE program costs, with EE and without EE In the first year, 
the cost of the EE program is a cost to society Over time, cumulative EE savings lead to a utility production cost savings 
that is greater than the EE program cost The graph shape is therefore upward sloping. Total Societal Net Savings is the 
same with and without decoupling, therefore, only one line is shown 
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Total Societal Cost Per Unit - Declines 
Total cost of providing each unit of energy (MWh, therm) declines over time because of the impacts of energy savings, 
decreased peak load requirements, and decreased costs during peak periods Well-designed EE programs can deliver energy 
a t  an average cost less than that of new power sources When the two lines cross, the annual cost of EE equals the annual 
savings resulting from EE The Societal Cost and Societal Savings are the same with and without decoupling 
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Emissions and Cost Savings - increase 
Annual tons of emissions saved increases Emissions cost savings increases when emissions cost is monetized Emissions 
costs and savings are the same with and without decoupling ( 
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Growth Offset by E€  - Increase 
As EE programs ramp up, energy consumption declines This comparison shows the growth with and without EE, and illus- 
trates the amount of EE relative to load growth Load growth and energy savings are not impacted by decoupling With 
load growth assumed a t  zero, no load or percent growth offset shown 
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Peak Load Growth - Decrease 
Peak load requirements decrease because peak capacity savings are captured due to EE measures. Peak load is not impacted 
by decoupling 
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Case 3: Low- ower Plant Deferra-al 

Utility Perspective 

Utility Financial Health - Small Changes 
The change in utility financial health depends on whether or 
not there are decoupling niechanisms in place, if there are 
shareholder incentives in place (for investor-owned utilities), 
the frequency of rate adjustments, arid other factors. 
Depending on the type of utility, the measure of financial 
health changes. Investor-owned utility health is measured by 
ROE, while publicly or cooperatively owned utility health is 
measured by cash position or debt coverage ratio 

Investor-Owned Utility Comparison of 
Return on Equity 
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Utility Earnings - Results Vary 
Utility earnings depend on growth rate, capital investment, 
frequency of rate adjustments, arid other factors If EE reduces 
capital Investment, the earnings will be lower in the EE case, 
unless shareholder incentives for EE are introduced However, 
utility return (ROE or earnings per share) may not be affected 
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Customer Perspective 

Customer Bills - Decrease 
In the first year, customer utility bills increase because the 
cost of the EE program has not yet produced savings Total 
customer bills decline over time, usually within the first 
three years, indicating customer savings resulting from 
lower energy consumption 

Percent Change in Customer Bills 
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Utility Rates - Mild Increase 
The rates customers pay ($/kWh) increase when avoided 
costs are less than retail rates, which is typically the case for 
most EE programs. Rates increase because revenue require 
ments increase more quickly than sales. 

Comparison of Average Rate 
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Societal Perspectiwe 

Societal Net Savings - Increase 
The net savings are the difference of total utility costs, 
including EE program costs, with EE and without EE. In the 
first year, the cost of the EE program is a cost to society 
Over time, cumulative EE savings lead to a utility production 
cost savings that is greater than the EE program cost The 
graph shape is therefore upward sloping Total Societal Net 
Savings is the same with and without decoupling; there- 
fore, only one line is shown 
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Total Societal Cost Per Unit - Declines 
Total cost of providing each unit of energy (MWh) declines 
over time because of the impacts of energy savings, 
decreased peak load reyuirernents, and decreased costs 
during peak periods Well-designed EE programs can 
deliver energy at an average cost less than that of new 
power sources. Societal savings increase when an infra- 
structure project is delayed and then decrease when built. 
Wheri the two lines cross, the annual cost of EE equals the 
annual savings resulting from EE. 

Delivered Costs and Benefits of EE 
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Emissions and Cost Savings - Increase 
Annual tons of emissions saved increases Emissions cost 
savings increases when emissions cost is monetized 
Emissions costs and savings are the same with and with- 
out decoupling. 
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Growth Offset by EE - Increase 
As EE programs ramp up, energy consumption declines 
This comparison shows the growth with and without EE, 
and illustrates the amount of EE relative to load growth 
Load growth and energy savings are not impacted by 
decoupling With load growth assumed a t  zero, no load or 
percent growth offset shown 
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Peak Load Growth - Decrease 
Peak load requirements decrease because peak capacity 
savings are captured due to EE measures Peak load is not 
impacted by decoupling 

Comparison of Peak Load Growth 
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Case 4: High-Growth With Power Plant Deferral 

Utility Perspective 

Utility Financial Health - Small Changes 
The change in utility financial health depends on whether or 
not there are decoupling mechanisms in place, if there are 
shareholder incentives in place (for investor-owned utilities), 
the frequency of rate adjustments, and other factors. 
Depending on the type of utility, the measure of financial 
health changes. investor-owned utility health is measured by 
ROE, while publicly or cooperatively owned utility health is 
measured by cash position or debt coverage ratio. 

Investor-Owned Utility Comparison of 
Return on Equity 
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Utility Earnings - Results Vary 
Utility earnings depend on growth rate, capital investment, 
frequency of rate adjustments, and other factors If EE 
reduces capital intvestment, the earnings will be lower in 
the EE case, unless shareholder incentives for EE are intro- 
duced. However, utility return (ROE or earnings per share) 
may not be affected. 

Utility Earnings 
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Custor~ler Perspective 

Customer Bills - Decrease 
In the first year, customer utility bills increase because the 
cost of the EE program has not yet produced savings. Total 
customer bills decline over time, usually within the first 
three years, indicating customer savings resulting from 
lower energy consumption 

Percent Change in Customer Bills 
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Utility Rates - Mild Increase 
The rates customers pay ($/kWh) increase when avoided 
costs are less than retail rates, which is typically the case for 
most EE programs Rates increase because revenue require- 
ments increase more quickly than sales 

Comparison of Average Rate 
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Societal Perspective 

Societal Net Savings - Increase 
The net savings are the difference of total utility costs, 
including EE program costs, with E E  and without EE. In the 
first year, the cost of the EE program is a cost to society. 
Over time, curnulative EE savings lead to a utility production 
cost savings that is greater than the EE program cost. The 
graph shape is therefore upward sloping. Total Societal Net 
Savings is the same with and without decoupling, there- 
fore, only one line is shown 
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Total Societal Cost Per Unit - Declines 
Total cost of providing each unit of energy (MWh) declines 
over time because of the impacts of energy savings, 
decreased peak load requirements, and decreased costs 
during peak periods. Well-designed EE programs can 
deliver energy a t  an average cost less than that of new 
power sources. Societal savings increase when an infra- 
structure project is delayed and then decrease when built. 
When the two lines cross, the annual cost of EE equals the 
annual savings resulting from EE 

Delivered Costs and Benefits of EE 
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Emissions and Cost Savings - Increase 
Annual tons of emissions saved increases Emissions cost 
savings increases when emissions cost is monetized. 
Emissions costs and savings are the same with and without 
decou p I i ng , 

Annual Emissions Savings 
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Growih Offset by EE - Increase 
As EE programs ramp up, energy consumption declines This 
comparison shows the growth with and without EE, and 
illustrates the amount of EE relative to load growth Load 
growth and energy savings are not impacted by decoupling 
With load growth assumed a t  zero, no load or percent 
growth offset shown 

Percent Growth Offset by Energy Efficiency 

1,400 I I 160% 

1,200 

1,000 

r: 800 

600 

400 

200 

0 

3 

1 2  3 4 5 6 7 8 9 10 
Year 

- 1 5 1  

P Load Growth - No EE (GWh) 

Energy Savings - EE (GWh) 

Growth Offset by EE (YO) _ -  

Peak Load Growth - Decrease 
Peak load requirements decrease because peak capacity sav- 
ings are captured due to EE measures. Peak load is not 
impacted by decoupling. 

Comparison of Peak Load Growth 
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Case 5: Vertically Integrated 

Utility Perspective 

Utility Financial Health - Small Changes 
The change in utility financial health depends on whether or 
not there are decoupling rriechanisrris in place, if there are 
shareholder incentives in place (for investor-owned utilities), 
the frequency of rate adjustments, and other factors. 
Depending on the type of utility, the measure of financial 
health changes Investor-owned utility health is measured by 
ROE, while publicly or cooperatively owned utility health is 
measured by cash position or debt coverage ratio. 

investor-Owned Utility Comparison of 
Return on Equity 
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Utility Earnings - Results Vary 
Utility earnings depend on growth rate, capital investment, 
frequency of rate adjustments, and other factors If EE 
reduces capital investment, the earnings will be lower in the 
EE case, unless shareholder incentives for EE are introduced 
However, utility return (ROE or earnings per share) rnay not 
be affected 
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Customer Perspective 

Customer Bills - Decrease 
In the first year, customer utility bills increase because the 
cost of the EE program has not yet produced savings. Total 
customer bills decline over time, usually within the first 
three years, indicating customer savings resulting from 
lower energy consumption 

Percent Change in Customer Bills 
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Utility Rates - Mild Increase 
The rates customers pay ($/kWh) increase when avoided 
costs are less than retail rates, which is typically the case for 
most EE programs Rates increase because revenue require- 
ments increase more quickly than sales. 

Comparison of Average Rate 
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Societal Perspectiwe 

Societal Net Savings - Increase 
The net savings are the difference of total utility costs, 
including EE program costs, with EE and without EE. In the 
first year, the cost of the EE program is a cost to society. 
Over time, cumulative EE savings lead to a utility production 
cost savings that is greater than the EE program cost The 
graph shape is therefore upward sloping Total Societal Net 
Savings is the same with and without decoupling; there- 
fore, only one line is shown 
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Total Societal Cost Per Unit - Declines 
Total cost of providing each unit of energy (MWh) declines 
over time because of the impacts of energy savings, 
decreased peak load requirements, and decreased costs 
during peak periods. Well-designed EE programs can 
deliver energy at an average cost less than that of new 
power sources When the two lines cross, the annual cost 
of EE equals the annual savings resulting from EE. The 
Societal Cost and Societal Savings are the same with arid 
without decoupling. 
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Emissions and Cost Savings - Increase 
Annual tons of emissions saved increases. Ernissions cost 
savings increases when ernissions cost is monetized. 
Ernissions costs and savings are the same with arid with- 
out decoupling. 
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Growth Offset by EE - increase 
As EE programs ramp up, energy consumption declines 
This comparison shows the growth with and without EE, 
and illustrates the arnount of EE relative to load growth 
Load growth and energy savings are not impacted by 
decoupling With load growth assumed at  zero, no load or 
percent growth offset shown 
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Peak Load Growth - Decrease 
Peak load requirements decrease because peak capacity 
savings are captured due to EE measures. Peak load is not 
impacted by decoupling. 
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Case 6: Restructured Delivery-Only Utility 

Util i ty Perspective 

Util i ty Financial Health - Small Changes 
The change in utility financial health depends on whether or 
not there are decoupling mechanisms in place, if there are 
shareholder incentives in place (for investor-owned utilities), 
the frequency of rate adjustments, and other factors. 
Depending on the type of utility, the measure of financial 
health changes Investor-owned utility health is measured by 
ROE, while publicly or cooperatively owned utility health is 
measured by cash position or debt coverage ratio 

Investor-Owned Utility Comparison of 
Return on Equity 
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Uti l i ty Earnings - Results Vary 
Utility earnings depend on growth rate, capital investment, 
frequency of rate adjustments, and other factors. If EE 
reduces capital investment, the earnings will be lower in the 
E€ case, unless shareholder incentives for EE are introduced. 
However, utility return (ROE or earnings per share) may not 
be affected. 

Utility Earnings 

$100 

$80 

I 5 $60 

6 $40 
E 

$20 

$0 

f 
VI m 

m 

Year 

Earnings BMM - No EE 

Earnings $MM - E €  no Decoupling 
Earnings BMM - EE and Decoupling 

To create a sustainable, aggressive national commitment to energy efficiency 



Customer Perspective 

Customer Bills - Decrease 
In the first year, customer utility bills increase because the 
cost of the EE proyram has not yet produced savings Total 
customer bills decline over time, usually within the first 
three years, indicating customer savings resulting from 
lower energy consumption 

Percent Change in Customer Bills 
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Utility Rates - Mild increase 
The rates customers pay ($/kWh) increase when avoided 
costs are less than retail rates, which is typically the case for 
most EE programs. Rates increase because revenue require- 
ments increase more quickly than sales. 

Comparison of Average Rate 
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Societal Perspective 

Societal Met Savings - increase 
The net savings are the difference of total utility costs, 
including EE program costs, with EE and without EE In the 
first year, the cost of the EE program is a cost to  society. 
Over time, cumulative EE savings lead to a utility production 
cost savings that is greater than the EE program cost. The 
graph shape is therefore upward sloping Total Societal Net 
Savings is the same with and without decoupling; there- 
fore, only one line is shown 

i 

Annual Total Societal Net Savings 

$25 I I 
$20 

$15 

$10 

95 

$0 

-95 

-410 

1 2  3 4 5 6 7 8 9 10 

Year 

I - Total Societal Net Savinas ($M) I 

-22 National Actiun Plan fur Energy Efficiency 



Total Societal Cost Per Unit - Declines 
Total cost of providing each unit of energy (MWh) declines 
over time because of the impacts of energy savings, 
decreased peak load requirements, and decreased costs 
during peak periods Well-designed EE programs can 
deliver energy a t  an average cost less than that of new 
power sources When the two lines cross, the annual cost 
of EE equals the annual savings resulting from EE The 
Societal Cost and Societal Savings are the same with and 
without decoupling 
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Emissions and Cost Savings - Increase 
Annual tons of emissions saved increases Emissions cost 
savings increases when emissions cost is monetized 
Emissions costs and savings are the same with and with- 
out decoupling. 

Annual Emissions Savings 
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Growth Offset by EE - Increase 
As EE programs ramp up, energy consumption declines. 
This comparison shows the growth with and without EE, 
and illustrates the amount of EE relative to load growth 
Load growth and energy savings are not impacted by 
decoupling. With load growth assumed a t  zero, no load or 
percent growth offset shown 
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I 
Peak Load Growth - Decrease 
Peak load requirements decrease because peak capacity 
savings are captured due to EE measures Peak load is not 
impacted by decoupling 

Comparison of Peak Load Growth 
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lectric Publicly and Cooperatively Owned Debt Coverage 
I 

Utility Perspective 

Utility Financial Health - Small Changes 
The change in utility financial health depends on whether or 
not there are decoupling mechanisms in place, if there are 
shareholder incentives in place (for investor-owned utilities), 
the frequency of rate adjustments, and other factors 
Depending on the type of utility, the measure of financial 
health changes Investor-owned utility health is measured by 
ROE, while publicly or cooperatively owned utility health is 
measured by cash position or debt coverage ratio. 

Public PowerICooperative 
Debt Coverage Ratio 
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Utility Earnings - Results Vary 
Utility earnings depend on growth rate, capital investment, 
frequency of rate adjustments, and other factors If EE 
reduces capital investment, the earnings will be lower in the 
EE case, unless shareholder incentives for EE are introduced 
However, utilitv return (ROE or earnings per share) may not 
be affected 

Utility Earnings 
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Customer Perspective 

c 2 -810 

-615 

Customer Bills - Decrease 
In the first year, customer utility bills increase because the 
cost of the EE program has not yet produced savings Total 
customer bills decline over time, usually within the first 
three years, indicating customer savings resulting from 
lower energy consumption 
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Percent Change in Customer Bills 
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Utility Rates - Mild Increase 
The rates customers pay ($/kWh) increase when avoided 
costs are less than retail rates, which is typically the case for 
most EE programs Rates increase because revenue require- 
ments increase more quickly than sales 

Comparison of Average Rate 
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Societal Perspective 

Societal Net Savings - Increase 
The net savings are the difference of total utility costs, 
including EE program costs, with EE and without EE In the 
first year, the cost of the EE program is a cost to society. 
Over time, cumulative EE savings lead to a utility production 
cost savings that is greater than the EE program cost The 
graph shape is therefore upward sloping Total Societal Net 
Savings is the same with and without decoupling, there- 
fore, only one line is shown 
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Total Societal Cost Per Unit - Declines 
Total cost of providing each unit of energy (MWh) declines 
over time because of the impacts of energy savings, 
decreased peak load requirements, and decreased costs 
during peak periods. Well-designed EE programs can deliver 
energy at an average cost less than that of new power 
sources. When the two lines cross, the annual cost of EE 
equals the annual savings resulting from EE. The Societal 
Cost and Societal Savings are the same with and without 
decou pl i n y "  
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Emissions and Cost Savings - Increase 
Annual tons of emissions saved increases. Emissions cost 
savings increases when ernissioris cost is monetized. 
Emissions costs and savings are the same with and with- 
out decoupling 
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Growth Offset by EE - Increase 
As EE programs ramp up, energy consumption declines 
This comparison shows the growth with and without EE, 
and illustrates the amount of EE relative to load growth 
Load growth and energy savings are not impacted by 
decoupling With load growth assumed a t  zero, no load or 
percent growth offset shown 
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Percent Growth Offset by Energy Efficiency 
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Peak Load Growth - Decrease 
Peak load requirements decrease because peak capacity 
savings are captured due to EE measures. Peak load is not 
impacted by decoupling 

Comparison of Peak Load Growth 
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Case 8: Electric Publicly and Cooperatively Owned Cash Position 

Utility Perspective 

Utility Financial Health - Small Changes 
The change in utility financial health depends on whether or 
not there are decoupling mechanisms in place, if there are 
shareholder incentives in place (for investor-owned utilities), 
the frequency of rate adjustments, and other factors. 
Depending on the type of utility, the measure of financial 
health changes Investor-owned utility health is measured by 
ROE, while publicly or cooperatively owned utility health is 
measured by cash position or debt coverage ratio 
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lltility Earnings - Results Vary 
Utility earnings depend on growth rate, capital investment, 
frequency of rate adjustments, and other factors If EE 
reduces capital investment, the earnings will be lower in the 
EE case, unless shareholder incentives for EE are introduced 
However, utility return (ROE or earnings per share) may not 
be affected. 
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Customer Bills - Decrease 
In the first year, customer utility bills increase because the 
cost of the EE program has not yet produced savings. Total 
customer bills decline over time, usually within the first 
three years, indicating customer savings resulting from 
lower energy consumption. 

Percent Change in Customer Bills 
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Utility Rates - Mild Increase 
The rates customers pay ($/kWh) increase when avoided 
costs are less than retail rates, which is typically the case for 
most EE programs. Rates increase because revenue require- 
ments increase more quickly than sales 
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Societal Perspective 

Societal Net Savings - increase 
The net savings are the difference of total utility costs, 
including EE program costs, with EE and without EE In the 
first year, the cost of the EE program is a cost to society. 
Over time, cumulative EE savings lead to a utility production 
cost savings that is greater than the EE program cost. The 
graph shape is therefore upward sloping. Total Societal Net 
Savings is the same with and without decoupling; there- 
fore, only one line is shown. 
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Total Societal Cost Per Unit - Declines 
Total cost of providing each unit of energy (MWh) declines 
over time because of the impacts of energy savings, 
decreased peak load requirements, and decreased costs 
during peak periods. Well-designed EE programs can 
deliver energy a t  an average cost less than that of new 
power sources When the two lines cross, the annual cost 
of EE equals the annual savings resulting from EE The 
Societal Cost and Societal Savings are the same with and 
without decoupling 

Delivered Costs and Benefits of EE 
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Emissions and Cost Savings - Increase 
Annual tons of emissions saved increases. Emissions cost sav- 
ings increases when emissions cost is monetized. Emissions 
costs and savings are the same with and without decoupling 

Annual Emissions Savings 
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Growth Offset by EE - Increase 
As EE programs ramp up, energy consumption declines. 
This comparison shows the growth with and without EE, 
and illustrates the amount of EE relative to load growth. 
Load growth and energy savings are not impacted by 
decoupling. With load growth assumed a t  zero, no load or 
percent growth offset shown. 
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Peak Load Growth - Decrease 
Peak load requirements decrease because peak capacity 
savings are captured due to EE measures. Peak load is not 
impacted by decou pling . 

Comparison of Peak Load Growth 
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lF? E E R\jE D 
COMMONWEALTH OF KENTUCKY 

In the Matter of: 

flJW\* PETITION OF KENTIJCKY UTILITIES COMPANY FOR 

PLANNING-RELATED INFORMATION FILED ) CASE NO.-20W-, 
IN CONNECTION WITH ITS 2006 ANNUAL RESOURCE 

) 

383 CONFIDENTIAL PROTECTION OF CERTAIN 1 

ASSESSMENT FILING ) 
) 

PETITION OF 
KENTUCKY UTILITIES COMPANY 
FOR CONFIDENTIAL PROTECTION 

Kentucky Utilities Company ("KU") petitions the Public Service Coinmission of 

Kentucky ("Commission") pursuant to 807 1- 5:001, Section 7, to grant confidential 

protection to certain planning-related information it is required to submit in connection with its 

annual report. In support of this Petition, KIT states as follows: 

1. By Order of December 20,2001, in In the Matter ofi A Review of the Adequacy of 

Kentucky's Generation Capacity and Tr.ansnzission Sysfern, Administrative Case No. 387, tile 

Commission established findings regarding the adequacy of Kentucky's generation capacity and 

transmission system. In an effort to continue monitoring these issues, however, the Commission 

ordered Kentucky's six major jurisdictional electric utilities to file annually certain planning- 

related infomiation, as defined in Appendix G to its Order, and as amended in its subsequent 

Order dated March 29, 2004. By Order of October 7, 2005, the Commission closed 

Administrative Case No. 387, but required jurisdictional utilities to continue to submit such 

infoiination as a supplement to their annual report (such aixiual report being the FERC Form No. 

1). 



2. Simultaneous with the filing of this Petition, KU is filing its annual report 

including the planning-related information required by Appendix C to the Commission's 

December 20,2001 Order. KU's response to Item No. 14 of Appendix G regarding the need for 

transmission capacity additions contains confidential information the disclosure of which has a 

reasonable likelihood of threatening public safety. Additionally, KU's response to Item No. 1 1 

of Appendix G regarding scheduled outages or retirements of generating capacity contains 

confidential commercial information the disclosure of which would cause ICU competitive 

injury. Therefore, ICU's responses to Item Nos. 11 and 14 are being submitted with this request 

for confidential treatment. 

Transmission Capacity Additions 

3. Pursuant to Item No. 14 of Appendix G to the Commission's December 20, 2001 

Order in Administrative Case No. 387, jurisdictional electric utilities must file annually all 

planned transmission capacity additions for the 10 years following such filing including such 

facility's expected in-service date, size and site, as well as, identify the transmission need each 

addition is iriteiided to address. 

4. On June 20, 2005, the Kentucky General Assembly amended the Kentucky Open 

Records Act to protect from disclosure certain information that has a reasonable likelihood of 

threatening public safety by exposing a vulnerability "in preventing, protecting against, 

mitigating, or responding to a terrorist act." IORS 61.878( l)(m). This includes infrastructure 

records exposing such a vulnerability in the location, configuration, or security of critical 

systems, including electrical systems. KRS 6 1.878( l)(m)( l)(f). 

2 



5.  The infoimation provided in response to Item No. 14 reveals information 

regarding KITS transmission capacity additions and the need that such additions are intended to 

address. If such information is made available in the public record, individuals seeking to induce 

public harni will have critical infoimation concerning the present vulnerabilities of I<Vs 

transmission system. Knowledge of such vulnerabilities may allow such a person to cause public 

harm through the disruption of the electric transmission system. 

6;. The information contained in response to Item No. 14 for which KU is seeking 

confidential treatment is not known outside of ICU, and it is not disseminated within KIJ except 

to those employees with a legitimate business need to know and act upon the information. 

Scheduled Outages 

7. Pursuant to Iieni No. 11 of Appendix G to the Commission's December 20, 2001 

Order in Adniinistrative Case No. 387, jurisdictional electric utilities also must file annually 

information concerning scheduled outages or retirements of geiierating capacity. 

8. The Kentucky Open Records Act protects commercial information, generally 

recognized as confidential or proprietary, if its public disclosure would cause competitive injury 

to the disclosing entity. ICRS 61.878( l)(c). Competitive injury occurs when disclosure of the 

information would give competitors an unfair business advantage, The information contained in 

the response to Item No. 11 contains such competitive and proprietary infomation, and is 

therefore being submitted with this request for confidential treatment. 

3 



9. KU's response to Item No. 11 regarding scheduled maintenance outages and 

retirements of generation capacity contains sensitive commercial information, the disclosure of 

which would unfairly advantage KU's competitors for wholesale power sales. This information 

would allow Competitors of KU lo lmow when I'U's generating plants will be down for 

maintenance and thus know a crucial input into KU's generating costs and need for power and 

energy during those periods. 'The commercial risk of the disclosure of this information is that 

potential suppliers will be able to manipulate the price of power bid to KU in order to maximize 

their revenues, thereby causing higher prices for IWs customers and giving a commercial 

advantage to KU's competitors. 

10. Further, disclosure of this in€ormation will damage KU's competitive position and 

business interests. The inforrriation provided in response to Item No. 11 regarding scheduled 

outages is highly sensitive information that, if made public, would enable prospective purchasers 

of KU's power supply to manipulate the bidding process to the detriment of IW. Thus, 

disclosure of this information may detrimentally impact I W s  ability to contract for off-system 

sales during the same time period. Any impairment of KU's ability to obtain fair prices for its 

power s~ipply will decrease the price KU is paid for its power supply. As a result, KU will not 

get the same quality of offers that would be produced by a system protected by the 

confidentiality eniployed by unregulated business and KU will not be able to compete effectively 

for off-system sales. 

11. The infonriation contained in response to Item No. 1 1 of the Commission's Order 

for which KU is seeking confidential treatment is not known oulside of KU, and il is not 

disseminated within I(u except to those employees with a legitimate business need to lmow and 

act upon the information. This information is not 011 file with the Federal Energy Regulatory 

4 



Commission, the Securities and Exchange Commission or other public agencies, and is not 

available from any commercial or other source outside of KU. 

12. The information contained in response to Item No. 11 and €or which KU is 

seeking confidential protection is identical in nature to that provided to the Commission in 

response to the Commission's requests for information in Case No. 2000-497 and previously in 

this proceeding. The Commission granted confidential protection to KU's planned maintenance 

schedule for each of KU's generating units. 

13. The information provided in response to Item Nos. 11 and 14 of Appendix G to 

the Commission's December 20, 2001 Order demonstrates on its face that it merits confidential 

protection. If the Commission disagrees, however, it must hold an evidentiary hearing to protect 

the due process rights of KU and supply the Commission with a complete record to enable it to 

reach a decision with regard to this matter. [Jtility Regulatory Comriaissiorz v. KevltucIcy Water 

Setvice Conzparzy, Inc., Ry. App., 642 S.W.2d 591, 592-94 (1982). 

14. KU does not object to disclosure of the confidential information, pursuant to a 

protective agreement, to intervenors with a legitimate interest in reviewing the confidential 

infomiation for the purpose of assisting the Commission's review in this proceeding. 

15. I11 accordance with the provisions of 807 I<AR 5:001 Section 7, one copy of I<U's 

response to the Commission's request with the confidential infoimation highlighted and ten (1 0) 

copies of KlJ's response without the confidential information is herewith filed with the 

Commission. 
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WHEREFORE, Kentucky Xltilities Cornpan: respectfilly requests that the Commission i 

grant confidential protection, or in the alternative, schedule an evidentiary hearing on all factual 

issues. 

Respectfully submitted, 
A 

220 West Main Street 

Louisville, Kentucky 40232 
r-’.o. BOX 32010 

(502) 627-2088 

COUNSEL FOR 
KENTUCKY UTILITIES COMPANY 
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Bill Feldman, Assistant Director 
Public Service Conmission of Kentucky 
Filings Division L r z  pFcF;,’., F,” yqJ m 

2 11 Sower Boulevard 
P.O. Box 615 MAR 3 4) ’2007 

cohil M I c3 S Io N 
Frankfort, Kentucky 40602-061 5 PUBLIC siH’\I\CE 

March 30,2007 

Re: Animal Report Forizt No. 1 and Anitual Resource Assessntent for 
Keix~ucln, Utilities Coinpaitv Pussiraizt to Administrative Case No. 387 

Dear Mr. Feldman: 

Enclosed is one completed signed copy of Annual Report Fom No. 1 for Electric 
Utilities covering the operations of Kentucky Utilities Company (“KU”). 

Kentucky Utilities Company 
State Regulation and Rates 
220 West Main Street 
PO Box 32010 
l.ouisville, Kentucky 40232 
www.eon-us.com 

Robert M. Conroy 
Manager - Rates 
T 502-627-3324 
F 502-627-3213 
robert.conroy@eon-us.com 

Also enclosed, in accordance with Ordering Paragraph (2) of the Comnission’s 
Order in Administrative Case 387, dated October 7, 2005, are an original and five 
(5) copies of the 2006 Annual Resource Assessment Filing for KU, along with a 
Petition for Confidential Protection regarding certain information provided in 
response to Item Nos. 11 and 14. 

Enclosures 

http://www.eon-us.com
mailto:robert.conroy@eon-us.com


COMMONWEALTH OF KENTUCKY 

BEFORE: THE PUBLIC SERVICE COMMISSION OF KENTUCKY 

In the Matter of: 

A REVIEW OF THE ADEQUACY OF 1 
mNTUCFX'S GENERATION CAPACITY ) ADMINISTRATIVE 
AND TRANSMISSION SYSTEM ) CASE NO. 387 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
OF 

KENTUCKY UTJLITIES COMPANY 
PURSUANT TO APPENDIX G 

OF THE COMMISSION'S ORDER 
DATED DECEMBER 20,2001 

AS AMENDED BY THE 
CO1MMISSION'S ORDER 
DATED MAHCH 29,2004 

FILED: MARCH 2007 





KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FDLING 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY TJ3E COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

PURSUANT To APPENDIX G OF THE COMMISSION’S ORDER 

ITEM NO. 1 

The information originally requested in Item 1 of Appendix G of the 
Commission’s Order dated December 20,2001, in Administrative Case 
No. 387, is no longer required pursuant to the Conmission’s Order of 

March 29,2004, amending the previous Order. 





KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PlJRSUANT TO APPENDIX G OF THB COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S OMER DATED MARCH 29,2004 

FILED M U C H  2007 

ITEM NO. 2 

The irlformation originally requested in Item 2 of Appendix G ofthhe 
Conmission’s Order dated December 20,2002, in Administrative Case 
No. 387, is no longer required pursuant to the Commission’s Order of 

March 29,2004, amending the previous Order. 





KENTUCKY UTILITIES COMPANY 

2006 ANNUAL KESOURCE ASSESSMENT FlOLING 
PURSUANT TO APPENDIX G OF THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATWE CASE NO. 387 
AS AMENDED BY THE COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 3 

RESPONDENT: Robert Thomson/Scott Cooke 

3. Actual and weather-normalized monthly coincident peak demands for the just 
completed calendar year. Demands should be disaggregated into (a) native load 
demand (firm and non-firm) and (b) off-system demand (firm and non-firm). 

Response: 

Please refer to the attached Table KU-3, which shows the actual and weather- 
normalized native KU peak demands. The normalized native KU stand alone peak 
demands are available only on a seasonal (summer/winter) basis. 
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KENTUCKY UTILITIES COMPANY 

2006 ANNUAL, RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIW CASE NO. 387 
AS AMENDED BY THE COMMISSION'S ORDER DATED MARCH 29,2004 

F'ILED MARCH 2007 

ITEM NO. 4 

RESPONDENT: Robert Thomson 

4. Load shape curves that show actual peak demands and weather-normalized peak 
demands (native load demand and total demand) on a monthly basis for the just 
completed calendar yeq. 

Response: 

Please refer to the attached Figure KU-4. 
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KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT m I N G  
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMIMSTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MAIWH 29,2004 

FILED MARCH 2007 

ITEM NO. 5 

The information originally requested in Item 5 of Appendix G of the 
Com~nission’s Order dated December. 20,2001, in Administrative Case 
No, 387, is no longer required pursuant to the Commission’s Order of 

March 29,2004, amending the previous Order. 





KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MAJXCH 2007 

ITEM NO. 6 

RESPONDENT: Robert Thomson/Scott Cooke 

6. Based on the most recent demand forecast, the base case demand and energy forecasts 
and high case demand and energy forecasts for the current year and the following four 
years. The information should be disaggregated into (a) native load (fm and non-firm 
demand) and (b) off-system load (both firm and non-firm demand). 

Response: 

a) Please see the attached Table KU-6a. 

b) Off-system sales (“OSS”) projections for 2007-201 1 contained in the attached 
Table KU-6b are based on the Companies’ 2006 Plan. For OSS, only base case 
total sales energy projections exist for 2007-201 1. The projections consist of 
“Existing OSS”, which includes existing long-term sales agreements, and the 
expected market sales, dubbed “Wholesaie OSS”. Currently, there are no existing 
long-term sales agreements. In the long-range model, wholesale financially Firm 
and Non-firm sales are not distinguished but are combined into an overall 
expected sales energy. 

The projection is developed in-house using the Global Energy’s PROSYM hourly 
production cost model, with market prices based on data provided to the E.On 
U S .  Energy Marketing group fiom several external parties including utilities, 
energy marketing entities, and/or brokers. 
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Attachment to Item KU-6b 

--.-I- ""-., Existing OSS (GWH) 
Wholesale OSS ( G W H L  
Total OSS (GWH) 

Table KU-Gb 
Total Base Case Off-System Sales Energy Projection 

2007 2008 2009 2010 2011 
0 0 0 0 0 

2,159 2,154 1,964 2249 --2,757 . ~ - I  

2,159 2,154 d,964 2,249 2,757 

1 . 1 -  





KENTUCKY UTILITIES COMPANY 
I 

2006 ANNUAL KESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF Tm COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

F’ILED MARCH 2007 

ITEM NO. 7 

RESPONDENT: Scott Cooke 

7. The target reserve margin currently used for planning purposes, stated as a percentage 
of demand. If changed fi-om what was in use in 2001, include a detailed explanation 
for the change. 

Response: 

The Companies established an optimal reserve margin range of 12% to 14%, with 14% 
recommended for planning purposes. The range provides an optimum level of 
reliability through various system operating conditions. The reserve margin analysis 
was performed as part of the 2005 Integrated Resource Plan (“‘2005 W), filed with 
the Commission in April 2005 (Case No. 2005-00 162). 

The Companies utilized a planning reserve margin target of 12% in 2001 and 14% in 
2002 based on a reserve margin range of 11%-14% established in the Companies’ 
1999 IRP. A detailed explanation of the current target reserve margin is documented 
in the report titled “2005 Analysis of Reserve Margin Planning Criterion” contained in 
Volume 111 of the Companies’ 2005 JRP. The Companies have utilized a 14% 
planning reserve margin target since 2002. 





KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 

F'ILED MARCH 2007 
AS AMENDED BY 'rm COMMISSION'S ORDER DATED MARCH 29,2004 

ITEM NO. 8 

RESPONDENT: Scott Cooke 

8. Projected reserve margins stated in megawatts and as a percentage of demand for the 
current year and the following 4 years. Identify projected deficits and current plans for 
addressing these. For each year identify fhe level of firm capacity purc.hases projected 
to meet native load demand. 

Response: 

The requested data related to the reserve margin is specified in the attached table 
KU-8. The capacity required to meet the reserve margin targets of 12% and 14% are 
specified in the table. These values represent reserve margins prior to any future 
resource acquisition. 

The Companies are projected to have a reserve margin shortfall in 2008 thru 2013 and 
are evaluating resources to meet the established 14% reserve margin target in a least 
cost manner. The shortfall is due in part to the loss of the EEI power purchase 
contract (200 MW) that expired at the end of 2005, and the notice of termination by 
OMlJ of the power purchase contract (approximately 169 MW) effective in 2010. The 
status of the pending litigation is detaiIed in KU's Response to Cornmission Staffs 
Interrogatories and Request for Production of Documents dated 2/8/07, Question No. 2 
filed with the Commission on February 23,2007 in Case No. 2006-00509. 

Also, as approved by the Commission in Case No. 2004-507, the Companies are 
adding capacity by constructing Trimble County 2 that is scheduled fur completion by 
early 20 IO. 



Attachment to Item KIJ-8 

Table KU-8 
Combined Company 

Reserve Margin Needs (MW) 

Current Values 

Peak Load with CSWlnterrupt 
Existing OSM 
New DSM (from '05 IRP) 
Net Load 

Existing Capability 
OMU 
OVEC 
Total Supply 

MW Margin 
ReseNe Margin % 

Capacity Need for 12% 

Capacity Need for 14% 

New Capacity 
Total Supply 
Reserve Margin, MW 
Reserve Margin % 

Based on 2007 Load forecast. 

- 2007 

6,933 
-I I 4  

-9 
6,810 

7,521 
169 
179 

7,869 

1,059 
15.5% 

(241) 

(1 05) 

0 
7,869 
1,059 

15.5% 

- 2008 

7,080 
-122 
-1 3 

6,945 

7,507 
168 
179 

7,854 

909 
13.1 Yo 

(76) 

63 

0 
7,854 

909 
13.1% 

- 2009 

7,239 
-722 
-1 9 

7,098 

7,465 
167 
179 

7,811 

71 3 
10.0% 

139 

281 

0 
7,81 I 

71 3 
'IO.O% 

- 2010 

7,345 
-122 
-24 

7,199 

7,467 
0 

179 
7,646 

447 
6.2% 

41 6 

560 

549 
8,195 

996 
13.8% 

201 1 

7,489 

- 

-122 
-29 

7,338 

7,469 
0 

179 
7,648 

31 0 
4.2% 

570 

71 7 

0 
8,197 

859 
'I 1.7% 





KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT F’ILING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THJ3 COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 9 

The information originally requested in Item 9 of Appendix G of the 
Cornmission’s Order dated December 20,2001, in Administrative Case 
No. 387, is no longer required pursuant to the Commission’s Order of 

March 29,2004, amending the previous Order. 
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KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT F’ILING 
PURSUANT TO APPENDIX G OF TNE COMMISSION’S OEUDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 10 

The information originally requested in Item 10 of Appendix G of the 
Commission’s Order dated December 20,2001, in Administrative Case 
No. 387, is no longer required pursuant to the Commission’s Order of 

March 29,2004, amending the previous Order. 





KENTUCKY IJTILITTES COMPANY 

2006 AlWVUU RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 11 

RESPONDENT: Scott Choke 

1 I. A list that identifies scheduled outages or retirements of generating capacity during 
the current year and the following four years. 

Response: 

The planned maintenance outage schedule for 2007 through 201 1 is being provided 
pursuant to a Petition for Confidential Protection. The schedule is regularly 
modified based on actual operating conditions, forced outages, changes in the 
schedule required to meet environmental compliance regulations, fluctuations in 
wholesale prices, and other unforeseen events. 
Tyrone 1 and 2 were retired on midnight of February 26, 2007 as indicated in KU's 
Supplemental Response to Commission Staffs Interrogatories and Request for 
Production of Documents dated 2/8/07, Question No. 4 filed with the Commission 
on March 2,2007 in Case No. 2006-00509. 



i 



KENTUCKX UTILITIES COMPANY 

120071 2008 12009 12010 
l(105)) 63 I 281 1 I 1  MWNeed 

2006 ANNUAL WSOURCE ASSESSMENT mLING 
PURSUANT TO APPENDIX CJ OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADIWNISTIRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

- ---- 
201 lpr2012 2013 2014 20%- 2016 
168 255 394 (250) (103) (134) 

ITEM NO. 12 

~ 

-”. 

NewCapacity 

RESPQNDENT: Scott Cooke 

- 200712008 2009 2010[2011 2012(2013~2014(2015(2016 
0 I 0 0 549 I 0 0 ] 0 1739 ],-O 1 148 

12. Identify all planned base load or peaking capacity additions to meet native load 
requirements over the next 10 years. Show the expected in-service date, size and site 
for all planned additions. Include additions planned by the utility, as well as those by 
affiliates, if constructed in K.entucky or intended to meet load in Kentucky. 

Response: 

The Companies are currently evaluating additional capacity required to satisfy the 
increasing load growth identified in the Companies’ 2005 IRP. The table below 
contains Mw needs to maintain a 14% reserve margin through 2016 based on the 
most recent load forecast. 

The expansion plan identified below is the same as the Companies’ 2005 IRP thru 
the year 2012, which includes tlie construction of Trirnble County Unit 2 as 
approved by the Commission in Case No. 2004-00507. 

Post 2012, a 739 MW base load unit in 2014 and a simple cycle combustion turbine 
in 2016 are planned. The site selection for these units has not been determined. 
The Companies are beginning the process of developing the 2008 Integrated 
Resource Plan to be filed April 2008, which will further identify the appropriate 
resource additions. 
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Response to Item KU-13 
Page 1 of 2 

Bellar 

KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT J?iLR?TG 
PURSUANT TO APPENDIX G OF THE COIWMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 63 

RESPONDENT: Lonnie Bellar 

13. The following transmission energy data for the just completed calendar year and the 
forecast for the current year and the following four years: 

a. Total energy received fi-om all interconnections and generation sources connected 
to the transmission system. 

b. Total energy deiivered to a11 interconnections on the transmission system. 

c. Peak load capacity of the transmission system. 

d, Peak demand for simmer and winter seasons on the transmission system, 

Response: 

Data exists for 2006. The Company does not forecast this type of data; therefore no 
forecast exists for 2007-2010. 

a. LG&E and KU operate as a single NERC Control area that contains several 
generators not owned by LG&E and KU; the non-Company owned facilities are 
also included as sources below: 

Tie Lines Received (MWW) 14,269,190 
Net Generation-LG&E (MWI) 17,032,640 
Net Generation-KU (MWH) 17,087,538 
Net Received from OMIJ (MWH) 1,284,796 
Net Generation-IPPs (MWH) 1,088,459 
Total Sources (MWH) 50,762,623 



Response to Item KU-13 
Page 2 of 2 

Rellar 

b. LG&E and KU operate as a single Control Area, the amount of energy delivered 
at the interconnections of the single Control area were 16,071,542 MWH(s). 

c. ‘There is no set number for peak load capacity for the transmission system. The 
system is built to support native load under first contingency conditions. Actual 
transmission capacity available for native load, import, export or thru-flow will 
vary depending on which facilities (generation, load or transmission) in the 
interconnected transmission system of the eastern interconnect are connected and 
operated . 

d. The maximum summer peak transmission load for the combined LG&E/KU 
transmission system was 7437 MW for the peak hour of 8/2/2006 at 3PM. 

The maximum winter peak transmission load for the combined I,G&E/KU 
transmission system was 6508 for the peak hour of 12/8/2006 at 8 AM. 





KENTUCKY UTILITIES COMPANY 

2006 ANNUAL RIESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION'S 0,JZDER 

DATED DECEMBER 20,2001, IN ADMIMSTRATIW CASE NO. 387 
AS AMENDED BY THE COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 14 

RESPONDENT: Lonnie Bellar 

14. Identify all planned transmission capacity additions for the next 10 years. Include the 
expected in-service date, size and site for all planned additions and identitify the 
transniission need each addition is intended to address. 

Response: 

The response to this item is being provided pursuant to a Petition for Confidential 
Protection. 









- IC; p, !V y,) k; i. $7 f.- ) \!I I' Ct 

COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 
MAR 3 0 2001 
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In the Matter of: 

387 
PETITION OF LOUISVILLE GAS AND ELECTRIC 
COMPANY FOR CONFIDENTIAL PROTECTION OF 
CERTAIN PLANNING-RELATED INFORMATION FILED ) 
IN CONNECTION WITH ITS 2006 ANNUAL RESOURCE 

1 
1 

ASSESSMENT FILING 1 

CASE NO. Bf3'7=- 
) 

PETITION OF 
LOUISVILLE GAS AND ELECTRIC COMPANY 

FOR CONFIDENTIAL PROTEC'I'ION 

IJouisville Gas and Electric Company (''LG&E") petitions the Public Service 

commission of Kentucky (('Commission") pursuant to 807 KAR 5901, Section 7, to grant 

confidential protection to certain planning-related information it is required to submit in 

connection with its annual report. In support of this Petition, LG&E states as follows: 

1. By Osder of December 20,2001, in In the Matter 05 A Review of the Adequacy of 

Kentucky's Generation Capacity and Transmission Systenz, Administrative Case No. 387, the 

Cornniission established findings regarding the adequacy of Kentucky's generation capacity and 

transmission system. In an effort to continue monitoring these issues, however, the Commission 

ordered Kentucky's six major jurisdictional electric utilities to file annually certain planning- 

related information, as defined in Appendix G to its Order, and as amended in its subsequent 

Order dated March 20, 2004. By Order of October 7 ,  2005, the Commission closed 

Administrative Case No. 387, but required jurisdictional utilities to continue to submit such 



information as a supplement to their annual report (such annual report being the FERC Form No. 

1 >. 

2. Simultaneous with the filing of this Petition, LG&E is filing its annual report 

including the planning-related information required by Appendix G to the Coimnission's 

December 20, 2001 Order. LG&E's response to Item No. 14 of Appendix G regarding the need 

for transmission capacity additions contains confidential information the disclosure of which has 

a reasonable likelihood of threatening public safety. Additionally, LG&E's response to Item No. 

1 I of Appendix G regarding scheduled outages or retirements of generating capacity contains 

confidential commercial information the disclosure of which would cause LG&E competitive 

injury. Therefore, L,G&E's responses to Item Nos. 11 and 14 are being submitted with this 

request for confideiitial treatment. 

Transmission Capacity Additions 

3. Pursuant to Item No. 14 of Appendix G to the Commission's December 20, 2001 

Order hi Administrative Case No. 387, jurisdictional electric utilities must file annually all 

planned transmission capacity additions for the 10 years following such filing including such 

facility's expected in-service date, size and site, as well as, identify the transmission need each 

addition is intended to address. 

4. On June 20, 2005, the Kentucky Genera1 Assembly amended the Kentucky Open 

Records Act to protect from disclosure certain information that Iias a reasonable likelihood of 

threatening public safety by exposing a vulnerability "in preventing, protecting against, 

mitigating, or responding to a terrorist act." KRS 61.878( l)(m). This includes infrastructure 

2 



records exposing such a vulnerability in the location, configuration, or security of critical 1 

systems, including electrical systems. KRS 61.878(I)(m)(l)(f). 

5 .  The information provided in response to Item No. 14 reveals information 

regarding I,G&E's transmission capacity additions and the need that such additions are intended 

to address. If such information is made available in the public record, individuals seeking to 

induce public harm will have critical information concerning the present vulnerabilities of 

LG&E's transmission system. IOiowledge of such vuhierabilities may allow such a person to 

cause pnblic 11arm tlzrougli the disruption of the electric transmission system. 

6. The information contained in response to Item No. 14 for which LG&E is seeking 

confidential treatment is not known outside of LG&E, and it is not disseminated within LG&E 

except to those employees with a legitimate business need to know and act upon the information. 

Scheduled Outages 

7. Pursuant to Item No. 11 of Appendix G to the Commission's December 20, 2001 

Order in Administrative Case No. 387, jurisdictional electric utilities also must file annually 

information conceniing scheduled outages or retirements of generating capacity. 

8. The Kentucky Open Records Act protects commercial information, generally 

recognized as confidential or proprietary, if its public disclosure would cause competitive injury 

to the disclosing entity. KRS 61.878(l)(c). Competitive injury occurs when disclosure of the 

information would give competitors an unfair business advantage. The information contained in 

the response to Item No. 11 contains such competitive and proprietary information, and is 

therefore being submitted with this request for confidential treatment. 

3 



9. LG&E's response to Item No. 11 regarding scheduled maintenance outages and 

retirements of generation capacity contains sensitive coinmercial information, the disclosure o f  

which would unfairly advantage L,G&E's competitors for wholesale power sales. This 

information would allow competitors of LG&E to know when LGBLE's generating plants will be 

down for maintenance and thus lcnow a crucial input into LG&E's generating costs and need for 

power and energy duiing those periods. The commercial risk o f  the disclosure of this 

infomation is that potential suppliers will be able to manipulate the price of power bid to LG&E 

in order to maximize their revenues, thereby causing higher prices for LG&E's customers and 

giving a coinmercial advantage to L,G&E's competitors. 

10. Further, disclosure of this iiifonnation will damage LXi&E's competitive position 

and business interests. The information provided in response io Item No. 1 1 regarding scheduled 

outages is highly sensitive information that, if made public, would enable prospective purchasers 

o€ LG&E's power supply to manipulate the bidding process to the detriment of LG&E. Thus, 

disclosure of this information may detrimentally impact LG&E's ability to contract for off- 

system sales during the same time period. Any impairment of LG&E's ability to obtain fair 

piices for its power supply will decrease the price LG&E is paid for its power supply. As a 

result, LG&E will not get the same quality of offers that would be produced by a system 

protected by the confidentiality employed by unregulated business and L,G&E will not be able to 

compete effectively for off-system sales. 

1 1. The information contained in response to Item No. 1 1 of the Commission's Order 

for which LG&E is seeking confidential treatment is not laiown outside of LGBLE, and it is not 

disseminated within L,GG&E except to those employees with a legitimate business need to know 

4 



and act upon the information. This informatioil is not on file with the Federal Energy Regulatory 

Commission, the Securities and Exchange Commission or other public agencies, and is not 

available from any commercial or other source outside of LG&E. 

12. The information contained in response to Item No. 11 and for which LG&E is 

seeking confidential protection is identical in natme to that provided to the Cornmission in 

response to the Commission's requests for informalion in Case No. 2000-498 and previously in 

this proceeding. The Coinrnissiori granted confidential protection to I,G&E's planned 

maintenance schedule for each of LG&Es generating units. 

13. The information provided in response to Item Nos. 11 and 14 of Appendix G to 

the Commission's December 20, 2001 Order demonstrates on its face that it merits confidential 

protection. If the Commission disagrees, however, it must hold an evidentiary healing to protect 

the due process rights of LG&E and supply the Commission with a complete record to enable it 

to reach a decision with regard to this matter. Utility Regulatory Commission v. Kentucky Water 

Sewice Company, Inc., Ky. App., 642 S.W.2d 591, 592-94 (1982). 

14. LG&E does not object to disclosure of the confidential information, pursuant to a 

protective agreement, lo intervenors with a legitimate interest in reviewing the confidential 

infoinlation for the purpose of assisting the Commission's review in this proceeding. 

15. In accordance with the provisions of 807 KAR 5:OOl Section 7, one copy of 

LG&E's response to the Commission's request with the confidential information highlighted and 

ten (1 0) copies of LG&E's response without the confidential inforniation is herewith filed with 

the Cominission. 
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WHEREFORE, Louisville Gas and Electric Company respectfully requests that the 

Commission grant confidential protection, or in the alternative, schedule an evidentiaiy hearing 

on all factual issues. 

Respecthlly submitled, 

Corporate Attorney 
220 West Main Street 
P.O. Box 32010 
Louisville, Kentucky 40232 
(502) 627-2088 

COUNSEL FOR 
LOUXSVILL,E GAS AND ELECTRIC COMPANY 
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Bill Feldman, Assistant Directos 
Public Service Commission of Kentucky 
Filings Division 
21 1 Sower Boulevard 
P.O. Box 615 
Frankfort, Kentucky 40602-061 5 

March 30,2007 

MAR 3 t) 2007 

Louisville Gas and 
Electric Company 
State Regulation and Rates 
220 West Main Street 
PO Box 32010 
lauisville, Kentucky 40232 
www.eon-us.com 

Re: Annual Report Form No. I ,  Arinrral Report Form No. 2, and 
Annual Resource Assessiiieizt for Louisville Gas mid Electric 
Conipanv Pursiraiit to Administrative Case No. 38 7 

Dear Mr. Feldman: 

Enclosed is one completed signed copy of Annual Report Form No. 1 for Electric 
Utilities and one completed signed copy of Annual Report Form No. 2 for Natural 
Gas Companies covering the operations of Louisville Gas and Electric Company 
(“LG&E”). 

Also enclosed, in accordance with Ordering Paragraph (2) of the Commission’s 
Order in Administrative Case 387, dated October 7, 2005, are an original and five 
( 5 )  copies of the 2006 Annual Resource Assessment Filing for LG&E, along with a 
Petition for Confidential Protection regarding certain information provided in 
response to Item Nos. 11 and 14. 

Sincerely, w3.Q. .. 

Robert M. Conroy 
Manager - Rates 
T 502-627-3324 
F 502-627-3213 
robert.conroy@eon,.us.com 

Robert M. Conroy 

Enclosures 

http://www.eon-us.com
mailto:robert.conroy@eon,.us.com
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LOUISVILLE GAS AND ELECTRIC COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PIJRSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMFSER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEMNO. 1 

Tlie information oxigivially requested in Item 1 of Appendix G of the 
Commission’s Order dated December 20,2001, in Administrative Case 
No. 387, is no longer required pursuant to the Commission’s Order of 

March 29,2004, amending the previous Order. 





LOUISVILLE GAS AND ELECTRIC COMPANY 

2006 ANNUAL RESOIJRCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 2 

The information originally requested in Item 2 of Appendix G of the 
Commission’s Order dated December 20,2001, in Administrative Case 
No. 387, is no longer required pursuant to the Commission’s Order of 

March 29,2004, amending the previous Order. 
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LOUISVILLE GAS AND EL,ECTRIC COMPANY 

2006 ANNUAL W,SOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 3 

RESPONDENT: Robert Thomson/Scott Cooke 

3. Actual and weather-normalized monthly coincident peak demands for the just 
completed calendar year. Demands should be disaggregated into (a) native load 
demand (firm and non-firm) and (b) off-system demand (finn and non-firm). 

Response: 

Please refer to the attached Table LGE-3, which shows the actual and weather- 
normalized native LG&E peak demands. The normalized native L,G&E stand alone 
peak demands are available only on a seasonal (sumnier/winter) basis. 



Attachment to Item LGE-3 
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LOUISVILLE GAS AND ELECTRIC CONlPANu 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRA'I'IVE CASE NO. 387 
AS AMENDED BY THE COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MAKCII 2007 

ITEM NO. 4 

RIESPONDENT: Robert I'homson 

4. Load shape curves that show actual peak demaids and weather-normalized peak 
demands (native load denland and total demand) on a monthly basis for the just 
completed calendar year. 

Response: 

Please refer to the attached Figure LLGE-4. 



Attachment to Item LGE-4 
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LOUISVILLE GAS AND ELECTRIC COMPANY 

2006 ANNUAL RESOURCE ASSESSMEW FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 5 

The information originally requested in Item 5 of Appendix G of the 
Commission’s Order dated December 20,2001, in Administrative Case 
No. 387, is no longer required pursuant to the Cornmission’s Order of 

March 29,2004, amending the previous Order. 





LOUISVILLE GAS AND ELECTRIC COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORnER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 6 

RESPONDENT: Robert Thomson/Scott Cooke 

6.  Based 011 the most recent demand forecast, the base case demand and energy 
forecasts and high case demand and energy forecasts for the current year and the 
following four years. The information should be disaggregated into (a) native load 
(firm and non-finn demand) and (b) off-system load (both finn and non-finn 
demand). 

Response: 

b) Off-system sales (“QSS”) projections for 2007-201 1 contained in Table LGE-6b 
are based on the Companies’ 2006 Plan. For QSS, only base case total sales 
energy projections exist for 2007-20 I 1. The projections consist of “Existing 
OSS”, which includes existing long-term sales agreements, and the expected 
niarket sales, dubbed “Wholesale OSS”. Currently, tliere are no existing long- 
term sales agreements. In the long-range model, wholesale funancially Firni and 
Nan-firm sales are not distinguished but are combined into an overall expected 
sales energy. 

The projection is developed in-house using the Global Energy’s PROSYM 
hourly production cost model, with market prices based on data provided to the 
E.0n US. Energy Marketing group from several external parties including 
utilities, energy marketing entities, and/or brokers. 



Attachment to Item LGE-6a 
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Attachment to Item LGE-Gb 

Existing OSS (GWH 
-Wholesale OSS (GdH)  

Table LGE-6b 
Total Base Case Off-System Sales Energy Projection 

I_---. -"-.- I 2007 I 2008 I 2009 I 2010 1 2011 I 

[-Total o s ~  (GWH) --.. 1 - . ~ -  2,159 I 2,154 I 1,964 I 2,249 1 2 , 7 a  . 





LOUISVILLE GAS AM, ELECTRIC COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FEING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 7 

RESPONDENT: Scott Coolce 

7. The target reserve margin currently used for planning purposes, stated as a percentage 
o f  demand. If changed from what was in use in 200 1 include a detailed explanation 
for tlie change. 

Response: 

The Companies established an optimal reserve margin range of 12% to 14%, with 14% 
recoinmended for planning purposes. The range provides an optiinuni level of 
reliability through various system operating conditions. The reserve margin analysis 
was performed as part of the 2005 Integrated Resource Plan (“200s IRP”), filed with 
the Commission in April 2005 (Case No. 2005-00162). 

Tlie Companies utilized a planning reserve margin target of 12% in 2001 and 14% in 
2002 based on a reserve margin range of 11%-14% established in the Companies’ 
1999 IRP. A detailed explanation of tlie current target reserve margin is documented 
in the report titled “2005 Analysis of Reserve Margin Planning Criterion’? contained in 
Volume 111 o f  the Companies’ 2005 IRP. The Companies have utilized a 14% 
planning reserve margin target since 2002. 





LOTJISVIL,LE GAS AND EL,ECTRIC COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OD' THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 8 

RESPONDENT: Scott Cooke 

8. Projected reserve margins stated in megawatts and as a percentage of demand for the 
current year and the following 4 years. Identify projected deficits and current plans for 
addressing these. For each year identify the level of firm capacity purchases projected 
to meet native load demand. 

R.esponse: 

The requested data related to the reserve margin is specified in the attached table 
LGE-8. The capacity required to meet the reserve margin targets of 12% and 14% are 
specified in the table. These values represent reserve margins prior to any fbture 
resource acquisition. 

The Companies are prajected to have a reserve mmgk shortfall in 2008 tlm 2013 and 
are evaluating resources to meet the established 14% reserve margin target in a least 
cost manner. The shortfall is due in part to the loss of the EEI power purchase 
contract (200 MW) that expired at the end of 2005, and the notice of termination by 
OMU of the power purchase contract (approximately 169 MW) effective in 201 0. The 
status of the pending litigation is detailed in KU's Response to Commission Staff's 
Interrogatories and Request for Production of Documents dated 2/8/07, Question No. 2 
filed with the Commission on February 23,2007 in Case No. 2006-00509. 

Also, as approved by the Commission in Case No. 2004-507, the Companies are 
adding capacity by constructing Trimble County 2 that is scheduled for completion by 
early 2010. 



Attachment to Item LGE-8 

Table LGE-8 
Combined Company 

Reserve Margin Needs (MW) 

Current Values 

Peak Load with CSWInterrupt 
Existing DSM 
New DSM (from '05 IRP) 
Net Load 

Existing Capability 
OMU 
OVEC 
Total Supply 

MW Margin 
Reserve Margin % 

Capacity Need for 12% 

Capacity Need for 14% 

New Capacity 
Total Supply 
Reserve Margin, MW 
Reserve Margin % 

2007 

6,933 
-1 14 

-9 
6,810 

'7,521 
169 
179 

7,869 

1,059 

- 

15.5% 

(241 ) 

(1 05) 

0 
7,869 
1,059 

15.5% 

- 2008 

7,080 
-1 22 
-1 3 

6,945 

7,507 
168 
179 

7,854 

909 
13.1% 

(76) 

63 

0 
7,854 

909 
13.1% 

- 2009 

7,239 
-1 22 
-1 9 

7,098 

7,465 
167 
179 

7,81 I 

71 3 
10.0% 

139 

281 

0 
7,811 

71 3 
10.0% 

- 201 0 

7,345 
-1 22 
-24 

7,199 

7,467 
0 

179 
7,646 

447 
6.2% 

416 

560 

549 
8,195 

996 
13.8% 

201 1 

7,489 
-122 

-29 
7,338 

7,469 
0 

179 
7,648 

31 0 
4.2% 

- 

570 

717 

0 
8,197 

859 
1 I .7% 

Based on 2007 Load ,drecast. 





LOUISVILLE GAS AND ELECTRIC C O M P M  

2006 ANNUAL IIESOUI2CE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

F’ILED MAliCH 2007 

ITEM NO. 9 

The information originally requested in Item 9 of Appendix G of the 
Commission’s Order dated December 20,2001, in Administrative Case 
No. 3 87, is no longer required pursuant to the Commission’s Order of 

March 29,2004, amending the previous Order. 





LOUISVILLE GAS AND ELECTRIC COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

P u m u m r  TO APPENDIX G OF THE COMMISSION’S ORDER 

ITEM NO. 10 

The information originally requested in Item 10 of Appendix G of the 
Commission’s Order dated December 20,2001, in Administrative Case 
No. 387, is no longer required pursuant to the Commission’s Order of 

March 29,2004, amending the previous Order. 





LOUISVILLE GAS AND ELECTRIC COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISIXATIVE CASE NO. 387 
AS AMENDED BY THE COMMISSION’S ORDER DATED MAfCII 29,2004 

FILED MARCH 2007 

ITEM NO. 11 

RESPONDENT: Scott Cooke 

11. A list that identifies scheduled outages or retirements of generating capacity during 
the current year and the following four years. 

Response: 

The planned maintenance outage scheduIe for 2007 though 201 1 is being provided 
pursuant to a Petition for Confidential Protection. The schedule is regularly 
modified based on actual operating conditions, forced outages, changes in the 
schedule required to meet environmental compliance regulations, fluctuations in 
wholesale prices, and other unforeseen events. 

Waterside Units 7 and 8 were retired at midnight on 8/21/2006 in conjunction with 
the sale of that property to the Louisville Arena Authority as approved by the 
Kentucky Public Service Commission in Case No. 2006-00391. 

The Companies have begun to perform life assessment studies for all the units in the 
fleet which have more than thirty years of service. Specifically, Paddy’s Run Unit 
12 (as discussed in LGPLE’s Response to Commission Staffs Interrogatories and 
Request for Production of Documents dated 2/8/07, Question No. 14 filed with the 
Commission on February 23, 2007 in Case 2006-00510) was placed in the Inactive 
State of Mothballed at midnight on 11/21/2006, while life assessment studies are 
beiiig conducted. Mothballed is defined by EEE 762 and CADS as “the State in 
which a unit is unavailable for service but can be brought back into service after 
some repairs with appropriate amount of notification, typically weeks or months.”’ 
Currently, Paddy’s Run 12 is under evaluation for further capital investments. A 
decision as to how to proceed with this w i t  will be made in the near teim. This 
decision will be provided as a supplement to LG&E’s Response to Commission 
Staff‘s Interrogatories and Request for Production of Documents dated 2/8/07, 
Question No. 3 filed with the Commission on February 23, 2007 in Case 2006- 
005 10 once the results of this evaluation and its decision have been made. 

-”---- .- 
’ See the NERC GADS DATA Reporting Instructions, Section 111: Event Reporting, Pages III-5 and 111-6. 





LOUISVILLE GAS AND ELECTRIC COMPANY 

2010 
11 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION’S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTFWTIVE CASE NO. 387 
AS AMENDED BY T I E  COMMISSION’S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

2011 201212013 2014 
168 255 I 394 (250) 

ITEM NO. 12 

.,..“ 2007 
0 ............-- 

RESPONDENT: Scott Cooke 

2008 2009 2010 2011 2012 2013 

0 -0 “--__l__l.- 549 I 0 0 0 729- 

12. Identify all planned base load or peaking capacity additions to meet native load 
requirements over the next 10 years. Show the expected in-service date, size and site 
for all planned additions. Include additions planned by the utility, as well as those by 
affiliates, if constructed in Kentucky or intended to meet load in Kentucky. 

Response: 

The Companies are currently evaluating additional capacity required lo satisfy the 
increasing load growth identified in the Companies’ 2005 IRP. The table below 
contains MW needs to maintain a 14% reserve margin through 2016 based on the 
most recent load forecast. 

The expansion plan identified below is the same as the Companies’ 2005 IK1? thm 
the year 2012, which includes the construction of Trinible County Unit 2 as 
approved by the Commission in Case No. 2004-00507. 

Post 2012, a 739 MW base load unit in 2014 and a simple cycle combustion turbine 
in 2016 are planned. The site selection for these units has not been determined. The 
Companies are beginning the process of developing the 2008 Integrated Resource 
Plan to be filed April 2008, which will fwther identify the appropriate resource 
additions. 





Response to Item LGE-13 
Page 1 of 2 

Bellar 

LOUISVILLE GAS ANP, ELECTNO COMPANY 

2006 ANNUAL, RESOURCE ASSESSMENT FILING 
PURSUANT TO APPENDIX G OF THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THX COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 13 

RESPONDENT: Lonnie Bellar 

13. The following transmission energy data for the just completed calendar year and the 
forecast for the current year and the following four years: 

a. Total energy received froin all interconnections and generation sources connected 
to the transmission system. 

b. Total energy delivered to all interconnections on the transmission system. 

c. Peak load capacity of the transmission system. 

d. Peak demand for summer and winter seasons on the transmission systeni. 

Response: 

Data exists for 2006. The Company does not forecast this type of data; therefore no 
forecast exists for 2007-2010. 

a. LG&E arid KU operate as a single NERC Control area that contains several 
generators not owned by LG&E and KTJ; the non-Conipimy owned facilities are 
also included as sources below: 

Tie Lines Received (MWH) 14,269,190 
Net Generation-LG&E ( M W )  17,032,640 
Net Generation-KU (MWH) 17,087,538 
Net Received from OMIJ (MWH) 1,284,796 
Net Generation-IPPs (MWH) 1,088,459 
Total Sources (MWH) 5 0,7 62,623 



Response to Item LGE-13 
Page 2 of 2 

Rellar 

11 LG&E and KU operate as a single Control Area, the amount of energy delivered 
at the interconnections of the single Control area were 16,071,542 M W ( s ) .  

c. There is no set number for peak load capacity for the transmission system. The 
system is built to support native load under first contingency conditions. Actual 
transmission capacity available for native load, import, export or thm-flow will 
vary depending on which facilities (generation, load or transmission) in the 
interconnected transmission system of the eastern interconnect are connected and 
operated. 

d. The maximum summer peak transmission load for the combined LG&E/KIJ 
transmission system was 7437 MW for the peak hour of 8/2/2006 at 3PM. 

The maximum winter peak transmission load for the combined LG&E/KU 
transmission system was 6508 for the peak hour of 12/8/2006 at 8 AM. 





LOUISVILLE GAS ANI) ELECTRIC COMPANY 

2006 ANNUAL RESOURCE ASSESSMENT FILING 
PURSIJANT TO APPENDIX G OF THE COMMISSION'S ORDER 

DATED DECEMBER 20,2001, IN ADMINISTRATIVE CASE NO. 387 
AS AMENDED BY THli: COMMISSION'S ORDER DATED MARCH 29,2004 

FILED MARCH 2007 

ITEM NO. 14 

RESPONDENT: Louuie Bellar 

14. Identify all planned transmission capacity additions for the next 10 years. Include the 
expected in-service date, size and site for all plaimed additions and identify the 
transmission need each addition is intended lo address. 

Response: 

The response to this item is being provided pursuant to a Petition for Confidential 
Pro tec tian. 




