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Abstract

Measuring progress in energy efficiency programs usually in-
cludes estimating the proportion of sales for energy efficient
models out of total sales for the equipment. However, getting
information on sales is extremely difficult. State programs in
the US usually use data from one (or more) of the following
main sources:

¢ Dealer / manufacturer sales data or industry / association
sales data;

e Shipments data;

e In-store clipboard surveys of models for sale;

¢ Required reporting by “participating” vendors;
¢ Household surveys;

¢ On-site inspections / audits; or

e Warranty cards; or other sources.

This paper summarizes recent work examining the pros and
cons of these methods of measuring “market progress” in mar-
ket share, and reports quantitative results (with comparisons
and differences) using these methods for key household ap-
pliances. We found profound disagreements in market share
computations using these different data sources.

The paper then proposes a new, cost-effective proxy meas-
urement approach to indicate market transformation progress,
and the paper provides results and comparisons to traditional

metrics. This approach uses price rather than quantity (sales)
to track market progress — and uses statistical methods to iden-
tify the portion of the apparent price difference for a variety
of appliances that are attributable to efficiency labels or energy
efficiency features for market transformation programs. This
metric is robust, low cost to compute, and provides several ad-
vantages over traditional metrics:

¢ Tracks market progress and supports comparisons;
¢ Indicates appropriate rebate levels; and
¢ Identifies mature markets ready for exit strategies.

The work illustrates a promising approach for three important
applications in program planning and evaluation. Results for
several appliances and regions of the country are provided to
illustrate both traditional and proposed tracking methods.

Introduction

Analysis of market transformation (MT) has emerged as a
critical area of DSM research over the past ten years,. In the
US, MT was a particualar focus of program evolution in Cali-
fornia, Wisconsin, and the Northwest.! In the 1990s, the Cali-
fornia Board for Energy Efficiency (CBEE) worked to develop
market transformation programs, and they remain important
in program portfolios across North America.? Although MT

1. This is witnessed by hundreds of reports on the “Calmac” website at www.
calmac.org/search.

2. As an example, MT was a keyword for 38 papers in the 2004 American Council
for an Energy Efficient Economy (ACEEE) Summer Study on Buildings. The com-
plexities of measuring MT programs can be reviewed in Sebold et.al. 2001.
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programs lead to important, positive broad market impacts,
the shift from direct install programs made the task of evalu-
ating program impacts sustantially more complicated. Instead
of just counting "widgets” directly rebated by the program (a
simplified verison of the basics of a direct install evaluation),
assessment of attributable program impacts requires measur-
ing the growth in saturation of energy efficient equipment and
practices in a market wide context.

Sales or market share tracking is one of the most critical
market progress indicators for many energy efficiency pro-
grams; however, tracking market shares for efficient equipment
is expensive, onerous, and, based on our research for several
programs, prone to potentially unacceptable swings in values
from alternative measurement methods and data sources. Even
more problematic, direct sales (and even reliable shipment)
data are,difficult to obtain from wholesalers and retailers, who
lack incentives to provide information they consider business
sensitive. Skumatz Economic Research Associates (SERA) re-
searchers decided to explore the potential of alternative, paral-
lel, and less expensive methods of indicating market progress
that might monitor interim progress. If the metric was success-
ful, it could reduce overall tracking expenses. Even if market
sales data remained an indicator, sales data could be used less
often, with the less expensive method used to track progress in
the in-between years.

After examining a variety of potential metrics, our proposed
indicator was based on a simple concept from basic economics
- equilibria are reflected in sales and price. We proposed that,
ideally, both of these should be tracked to give a comprehensive
picture of market transformation. Because sales information
is difficult to gather, then, we believed we could use a variant
of price differentials as an alternative or additional tracking
mechanism. We called the method “Normalized Energy Ef-
ficiency Price Premium” tracking method (NEEPP). Figure 1
illustrates that greater sales are tracked in a move from C to D,
while price reductions are tracked in a move from A to B. Our
proposed measurement method is based on the fact that, in our
experience, price changes are easier to track.’

In-house and project work over a period of eight years indi-
cates this progress indicator shows strong promise. This is not
only because the data are far easier and less expensive to obtain
than traditional measures, but because the analysis provides in-
formation different from, and in some ways provided informa-
tion beyond that derived from sales tracking methods alone.

Problems with Traditional Tracking Methods

For projects across the country, we had employed a variety
of tracking methods to reflect market progress. Based on our
experience with the data and the computed results — and the
expense — we found significant problems associated with each.
These are illustrated in the Table below.

Our research for clients computed results from each of these
methods in various combinations, and the unpleasant results
were that the market penetration results were different for each
method - and not at all similar in some cases. This left us, as

3. And of course, if the price elasticity were known, the change in quantity could
even be computed directly; however that enhancement is not necessary to the
principle of this paper.
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evaluators, in the extremely uncomfortable position of having
to “select” the market progress value for our client (with clients
naturally leaning toward ones that showed greatest progress).
“Checking” the results using multiple methods in some ways
raises more questions than it answers, and based on our experi-
ence, few projects are in a position to be able to afford results
from more than one of these measurement methods.

Finally, the expense - and the fact that the expense of col-
lecting these market data will likely continue unabated - led
us to investigate whether there wasn't a less expensive method
of providing a reliable indicator reflecting the same market
progress we were after. We were interested in developing proxy
indicators that could reflect market performance, and although
they may not be the direct indicator, could provide useful in-
dicators of performance. We looked for something more easily
gathered that could provide useful information on the market
progress. Bottom line — why continue to pay a lot for numbers
that, if you examined and compared them closely, varied more
than a little bit anyway? Or can market progress be reflected
periodically using the expensive metric, but use that method
less frequently, and monitor interim progress using a less ex-
pensive method?

Approach for the NEEPP Analysis

In a nutshell, the NEEPP method gathers data from both en-
ergy efficient and non-energy efficient equipment in retail or
wholesale outlets, and examines the size of the price differ-
ence that is associated with “high” vs. “low” energy efficiency.
Comparing the raw data on prices for efficient vs. non-efficient
models is not a valid indicator, as the prices for the two groups
of equipment vary because of differences in features, samples,
and other factors. However, there are valid statistical techniques
that can be adapted for “pulling out” the effects of differences
in the wide array of features for the equipment - including the
energy efficiency indicators (u-values, Energy Star logos, etc.).
Data on price plus the array of aesthetic, performance, energy,
and other features of the equipment are collected and used in
the analysis. Over the years, we have used these methods to
investigate the market progress of more than two dozen types
of equipment — mostly residential to date — and have found the
results to be extremely informative.

Instead of comparing market shares for efficient (or program-
sponsored) equipment and inefficient equipment, we compute
and use that share of the price differential between efficient and
inefficient equipment that is attributable to the energy features
(or in the case of Energy Star equipment, the logo). The price
differentials associated with all other non-energy features are
excluded from the analysis — and are pulled out of the nor-
malized price premium. Comparison of the normalized price
premium attributable to the energy features provides a reflec-
tion of increases in the market share for efficient models (per
Figure 1). For a refrigerator you might have an equation like the
following where the subscripts are suppressed: eg. Refrigerator
price = a + b*capacity +c*ice maker + d*side by side +e*Energy

« »

Star qualifying + ... + error term, so then the coeflicient “¢” tells

us something about the price differential due to Energy Star.
This approach relates back to the goal in evaluating market

transformation programs, which is to monitor market progress

— usually market share of sales of the efficient equipment, which
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Figure 1: Reflecting Progress in the Market — Quantity differentials (C-D) can be reflected in “Controlled” Price differentials (A-B)

Table 1: Pros & Cons of Traditional Market Share-Related Progress Indicators

Method Assessment Cost
Periodic sales data from Suppliers are balky / have little incentive to provide information (considered Very High
dealers, manufactures business sensitive); labor intensive to collect / reliance on “good will”;
representativeness issues, data consistency issues when suppliers “drop out” in
some time periods.
Shipments Somewhat inconsistent data source, problems with reselling across state Medium
boundaries, available for some commodities.
In-store models counting / Inaccurate for quantities, although shelf space provides some proxy indicator of Medium
tracking, relative shelf space | relative sales; not very practical for commercial sector
measures
Dedicated or saturation Lack of knowledge by respondents, lack of incentive to respond (or respond High
surveys, purchases fully), sample size problems for commercial sector.
On-site inspections / audits Inspectors have good knowledge of equipment, but sample sizes are a problem; High
finding a sample of recent purchases difficult
Industry / association sales Some sales data are available for limited equipment types, but much equipment Medium
data is not available
Warranty cards / rebate Shows promise for some products, but “Control” sales are missing Medium

(Source: Skumatz Economic Research Associates — SERA, 2005)

are intended to increase. In our variation, we look to moni-
tor the normalized price premium associated with efficient
equipment compared to standard equipment - and potentially
track these changes (hopefully, according to logic, declining)
over time. However, the incremental cost metric is always con-
founded by the fact that the “feature bundle” on appliances
and lighting is not consistent (i.e., many efficient products are
loaded up with other, high-end features). Based on explora-
tory work conducted by the authors in 1999 on windows and
appliances, we adapted statistical modeling approaches to de-
compose the price differentials for a wide range of efficient and
standard appliances, lighting equipment, shell measures, and
other equipment.

Over time, the authors have gathered data on many hun-
dreds of models of equipment, including prices and features,
for sets of efficient and standard equipment. These data have
been collected over time and between market areas for track-
ing and comparison purposes. We first examine apparent (raw)
price differentials between efficient and standard models. Then,
using adapted statistical techniques to control for differences in
features on the measures, the NEEPP differences attributable to

various features — and in particular to energy efficient features
and logos — were estimated.

We believe the NEEPP also provides a reflection of the de-
cision-making made by shoppers. Price differences faced by
shoppers are a key component of their purchasing decision;
however, shoppers implicitly conduct a price comparison that
accounts for and trades off a variety of factors making up the
product bundle. While one item might be more expensive, it
might be larger, or have more settings or other features that
the potential buyer would find attractive. The challenge is to
conduct a similar comparison incorporating features and price
differences to gain a more complete understanding of whether
the price premium we are most interested in — the premium
associated with the Energy Star® label - is decreasing (perhaps
due to economies of scale). We believe the statistical analysis
method we used mimics the types of comparisons and deci-
sion-making by consumers. As such, it reflects a key element
driving the purchase of efficient vs. inefficient equipment, and
provides a quality indicator of progress in the consideration of
this equipment by shoppers.
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Table 2. Examples from Energy Star Appliance NEEPP Price Difference Analyses

Gross price difference Gross price difference NEEPP "Controlled” NEEPP "Controlled”
(%) efficiency price efficiency price
premium premium ( %)
Refrigerators $ 650 109 % $ 251 42 %
Dishwashers $96 27 % $0-12 0-3 %
Clothes Washers $313 64 % $71 15 %

(Source: Skumatz Economic Research Associates — SERA 2006)

NEEPP Applied: The Example of Several Energy
Star® Appliances

As noted above, reliable information on sales (or related) data
supporting computation of market shares of or market progress
for Energy Star® appliances sold over time are difficult to ob-
tain. However, it should be possible to infer developments in
the market share of such merchandise by:

¢ identifying whether there is a price premium evident for
efficiency features or the Energy Star® label, and

e tracking “controlled” NEEPP price premium changes over
time.

Using the logic above, reductions in the premium may provide
proxy indicators of market (and market share) progress. In the
real world, this approach gives rise to its own set of challenges.
Energy Star® labeled appliances are generally more expensive
then their unlabeled counterparts. Not all of the price differ-
ence, however, can be attributed to the Energy Star® label. Be-
cause manufacturers invest in substantial research and develop-
ment in order to design and produce merchandise sufficiently
energy-efficient to earn the Energy Star® label, they often at-
tempt to recoup the costs of their investments by bundling their
products with additional features that allow them to be sold at
higher prices. Measuring the changes in gross price differentials
between Energy Star® and non-Energy Star® merchandise will
not produce an accurate estimate of the direction and intensity
of the trends in Energy Star® market progress.

To use change in price as a proxy for market progress, then,
requires the measurement of only those components of the
changes in gross price that can be attributed to the Energy
Star® label. We use adapted statistical approaches to compute
this incremental price premium.

As mentioned, Energy Star® appliances generally come at
a premium. Table 2 below summarizes the price information
from a sample of three categories of residential appliances
- refrigerators, dishwashers, and clothes washers. The first two
columns of Table 2 present the raw price comparisons for the
sample of appliances examined.

In each case, the Energy Star® appliances were more expen-
sive on average. As discussed above, the gross price of Energy
Star® equipment is not the best indicator of market progress.
The price of such equipment is a function of a vector of charac-
teristics, and changes in any characteristic can affect the overall
price. Statistical work was conducted to sort out the energy-as-
sociated normalized premium, and these figures are presented
as the “NEEPP” premium.

In developing these estimates, we identified a number of
equipment features beyond the Energy Star logo that were sig-
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nificant in affecting the price of the appliance. For refrigerators,
these included changeable color panel, stainless steel finish,
water filter, ice maker and other features. For air condition-
ers, important features affecting price included height, EER,
room size features, multi-functions and other features. For dish
washers, price-affecting features included stainless outside fin-
ish, number of wash levels, electronic tap controls, number
of cycles and other features. For clothes washers, examples of
important features affecting price included capacity, electronic
controls and other features. In each case, we needed to control
for these feature bundles to identify the price premium specifi-
cally associated with just the Energy Star logo - the purchases
of interest to the Energy Star programs evaluations.

Discussion and Implications of NEEPP Results
The results for these appliances were selected for the examples
for this paper because they illustrate different outcomes. A
significant gross price differential exists for of the set of large
appliances we examined. However, simple comparisons hide
the effects of other differences in the equipment - for exam-
ple, differences in size, features/options, or other factors. A
variety of Energy Star® programs are designed to affect the
purchase decision,* which is made on a whole product basis.
While consumers look at the entire price premium, they also
consider tradeoffs in the array of features associated with those
higher priced models and make decisions based on this joint
assessment. Our analysis approach is well-suited to decompos-
ing these effects and isolating the effect attributable to Energy
Star®. This statistical analysis helps sort out the portion of the
price premium that is due to the Energy Star® feature - a Fig-
ure that the price shoppers may estimate in an ad hoc way as
they shop and make purchasing decisions. The research dem-
onstrates that our statistical approach is successful at separating
out the impacts of factors beyond Energy Star® that may influ-
ence differences in Energy Star® vs. non-Energy Star® prices
for energy efficient appliances or other equipment.

The results of this analysis are the “controlled” price premi-
ums shown in Table 2. The results show the simple gross price
comparisons and the price premiums that could be associated
with the Energy Star® label, controlling for other differences.
Findings - and associated implications — evident from this
Table include:

¢ Refrigerators: A simple comparison of the refrigerators in-
cluded in the sample was almost $ 600, or 109 % more than
standard models; however, after controlling for key features,

4. Through a variety of interventions, including broad advertising, point of purchase
advertising, rebates, and other methods.
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the remaining NEEPP price premium that appears to be
attributable to Energy Star® is about $ 251 or a 42 % price
premium.

¢ Implications: The Energy Star® premium for refrigera-
tors before accounting for other factors was 109 % of the
price of non-Energy Star® refrigerators. After controlling
for other features, the NEEPP price premium for Energy
Star® fell to 42 %. Manufacturers appear to be bundling
additional features on Energy Star® models, causing
their apparent prices to be higher than they would need
to be if “comparable” models that were Energy Star® and
non-Energy Star® were available (or obvious) to shop-
pers. However, the results still show a fairly substantial
premium for Energy Star®, and program incentives may
still be needed in the marketplace to generate or main-
tain increased sales of the efficient products.

¢ Washing Machines: The results showed that the Energy
Star® variable, after eliminating the effects of other fac-
tors, was responsible for a NEEPP price difference of $ 71,
a significant decrease from the gross price differential of
$ 313. The percentage premium for the Energy Star® la-
bel decreased from 64 % to 15 % attributable to the Energy
Star® Jabel.

¢ Implications: The results for clothes washers showed a
decrease from a 64 % premium to a 15 % NEEPP pre-
mium for the Energy Star® logo, after controlling for fea-
ture bundles. This is an important finding, because the
apparent price difference for these clothes washers has
been a considerable concern to program managers. The
NEEPP work shows that a good share of that price differ-
ence is due not the Energy Star® logo per se, but is due to
manufacturers “loading up” other premium features on
these machines to help recoup development costs, reap
consumer surplus, and maximize profits on these mod-
els that currently have cachet. Again, the results show
a fairly substantial NEEPP premium for Energy Star®,
and program incentives may still be needed in the mar-
ketplace to generate or maintain increased sales of the
efficient products.

¢ Dishwashers: Table 2 shows that the gross price differ-
ence between the dishwashers in our sample that are En-
ergy Star® qualified and those that are not is $ 96. After
accounting for other features, the NEEPP price premium
associated with the Energy Star® variable is small and statis-
tically insignificant, and the estimated price premium falls
from $ 96 to $ 12 (or less), and from 27 % to about 3 % or
less. The price premium associated with the Energy Star®
label for dishwashers appears to be nearly zero.

¢ Implications: The results for dishwashers are particular-
ly noteworthy. The research shows that the NEEPP price
premium for the Energy Star® logo has become negligi-
ble. This may indicate that the market has become rea-
sonably mature, and that interventions may no longer be
needed to encourage selection of Energy Star® models.
This indicator might be adopted as a trigger for invoking
an “exit strategy” for program interventions.

6,317 SKUMATZ

The results from these example show high gross differences
for refrigerators and clothes washers and low differences for
air conditioners. However, when looking at the “controlled”
NEEPP differences, we see the smallest energy efficiency price
premiums are associated with dishwashers, and the highest
are associated with refrigerators. Simply put, the information
shows that in the market, abstracting from the components of
price differentials associated with non-energy features, con-
sumers see almost identical prices between Energy Star and
non-Energy Star models for dishwashers. The question might
be asked - is the market mature, and is a program needed to
further induce the purchase of energy efficient dishwashers?
The opposite may be true for refrigerators and some of the
other equipment.

This analytical method provides additional insights into cur-
rent and future program needs. For example, tracking product
market shares doesn’t provide insight on the level of rebate that
might be effective at increasing purchases of energy efficient
equipment (without over-incentivizing the purchase). We have
applied these methods to tracking differentials over periods as
long as 5 years with interesting results.

Summary and Applications of the NEEPP
Approach

This paper summarizes work using statistical methods to ex-
amine the portions of the apparent price differences for a va-
riety of appliances that are attributable to efficiency labels or
components of efficient measures. The work stems from re-
search examining methods of measuring progress in market
transformation. The goal was to monitor market progress in
the premium associated with efficient equipment compared to
standard equipment - and potentially track these changes over
time. However, the simple incremental cost metric is always
confounded by the fact that the “feature bundle” on appliances
and lighting is not consistent (i.e., many efficient products are
loaded up with other, high-end features). Based on work con-
ducted by the authors some years ago, we adapted statistical
models to decompose the price differentials for efficient and
standard refrigerators, clothes washers, and dish washers. The
authors used site visits and web searches to gather data on ap-
pliance prices and features for a set of efficient and standard
models. The authors first examined apparent (raw) price dif-
ferentials between efficient and standard models. Then, using
statistical techniques to control for differences in features on
the measures, the differences attributable to various features —
and in particular to energy efficient features and logos (NEEPP
premiums) — were estimated.

The results showed that while the apparent (gross) price dif-
ferences for efficient measures are high, the percentage and dol-
lar differences decrease dramatically when the price differences
statistically attributable to other features of the measure are
accounted for. Results differed by appliance, and the varying
results have different implications for the underlying programs
and measures.

This work has several applications. Tracking price differen-
tials over time is an important application of this work — and
this indicator may be used instead of, or in addition to (and
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more cheaply than), market share.® For example, to save funds,
it may be cost-effective to decrease the frequency of tracking
market shares, and introduce between-period price analysis
studies. Results from tracking for one client shows that price
premiums associated with both appliances fell between the two
years, potentially demonstrating market progress and indicated
that the approach shows promise in providing an idea of how
mature the market has become.

The values may also be compared between states or areas for
evidence of relative market progress of maturity. The authors
have conducted empirical price analysis work in states with and
without high levels of Energy Star® program activity. In theory,
price premiums for high-activity states should be lower than
in states where less promotion of the Energy Star® label has
taken place.®

The values derived by an on-going series of these price de-
composition studies can be compared to future studies of a
similar nature to look for market effects measured in terms
of decreasing price differentials from Energy Star® programs.
The authors are monitoring this effect on an on-going basis
(and comparing to other locations) and are collecting data on
price and appliance/equipment features, in association with
the periodic on-site data collection efforts conducted as part of
program evaluation. This work has several applications.

¢ Tracking market progress toward transformation. Sales
and market share data are very difficult and expensive to
obtain (if they can be obtained at all). Using readily available
market price data and information of features, a price de-
composition analysis can provide an alternate source for in-
formation indicating progress in the market. Assuming that
this indictor reflects similar market equilibrium conditions
as market share, this proxy variable can provide tracking
information in a way that is less expensive and complicated
to measure than maturity of the market, as reflected in a
declining premium. Presumably, the lower the premium the
lower the incremental manufacturing costs, the higher the
market share (since consumers do not have to pay much
extra for this feature), and the more the market resembles
the long-run equilibrium, the market has moved forward
and become more transformed. The results can possibly
address the question of whether additional or continuing
interventions are needed in the market, and how quickly the
market is progressing toward transformation. In addition
to comparisons over time, the work can be used to make
comparisons to other states or areas to assess relative market
progress between areas and possibly identify more and less
successful intervention approaches.

¢ Assessing need for new or continuing program interven-
tions. A high or continuing price premium may be an indi-
cator that the market is not maturing on its own, or that ad-
ditional interventions may be needed to assist in achieving

5. For one client, the authors have conducted work to track price premiums over
the last two years, focused on just two appliances. The research indicated that
price premiums associated with both those appliances fell between the two years,
potentially demonstrating market progress and indicating that the approach shows
promise in providing an idea of how mature the market has become.

6. Our in-house exploratory research has found some indicative evidence of this
effect, comparing non-Energy Star® state results (Colorado) to Energy Star® states
(New York) for several appliances.
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market transformation - information that is fairly reliable
and inexpensive to obtain through this method, and can
augment information from process evaluations or assess-
ments of barriers and logic. The price premium may im-
plicitly reflect this “market state,” though it may not address
“why” and additional research may be needed.

¢ Estimating appropriate incentive or rebate levels. The
“controlled” price premiums estimated through this ap-
proach provide guidance for identifying appropriate lev-
els for appliance rebates to encourage purchase of efficient
models. This is useful to program planners, and may be
more reliable than rebate estimates derived form other
methods. The information on the premium is useful as a re-
flection of the amount of a price rebate that might be needed
to encourage consumers to purchase Energy Star® labeled
appliances (or reflect the maximum threshold at which they
would be indifferent). If consumers conduct similar trade-
offs of features vs. price as the statistical work assumes, a
dollar amount equal to the premium associated with Energy
Star® should reflect the maximum rebate needed to make
consumers indifferent between the two models. This esti-
mate makes several simplifying assumptions. The first is that
the consumer assigns zero value to the stream of energy sav-
ings that they will receive in the future. If they assign a value
to this stream, then the rebate could presumably be lower
than the estimated associated price increment. Second, if
they associate with the logo higher quality appliances, the
rebate may be able to be set lower than the estimate. Third,
if they assign differences in maintenance, the rebate may be
lower than the price premium indicates.

¢ Identifying market maturation. A low or zero attributed
price premium may prove a useful “trigger point” for help-
ing to identify the point at which markets may have ma-
tures, and program exit strategies may be justified.

The authors are applying this approach to additional measures,
and are tracking pricing and sales results for a number of ap-
pliances to allow comparison of the results to identify whether
the method provides a parallel (and less expensive) tracking
method. Finally, we are applying the work to commercial meas-
ures to explore applications in that sector.

This method provides intriguing implications for program
analysis. For clients around the country, the following types of
information have been analyzed using the NEEPP method:

¢ Tracking market progress in equipment over time using a
less expensive metric (NEEPP normalized efficiency price
premiums.

¢ Identifying the need for continued market interventions by
programs.

¢ Demonstrating the need for and level of possible rebates to
continue market progress.

¢ Indicating the timing for possible market exit for programs,
and indicating the level of market maturity - and in par-
ticular, if price differentials are low, indicating the need to
increase the efficiency levels of the equipment covered by
the program.
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¢ Tracking market progress within and between states or serv-
ice territories, using a proxy variable that is less expensive
and complicated to measure than direct indicators of sales
or market share.

This NEEPP tracking method uses more readily available
data and reduces the need for very expensive sales tracking
- tracking that is unlikely to get less expensive over time. You
might consider it the next time you identify a series of market
progress indicators in your program evaluation’s “researchable
questions” and indicators list.

References

Sebold, Fred, Alan Fields, Lisa A. Skumatz, Shel Feldman,
Mirjiam Goldberg, Kenneth Keating, and Jane Peters,
2001. “A Framework for Planning and Assessing Publicly-
Funded Energy Efficiency”, Report prepared for Pacific
Gas and Electric Company, San Francisco, CA.

6,317 SKUMATZ

ECEEE 2007 SUMMER STUDY e SAVING ENERGY - JUST DO IT!

1329




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


