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l. EXECUTIVE SUMMARY

Concerns about potential adverse impacts of cripieak pricing on large segments of the
residential customer class, in particular low ineotustomers, have been a factor in the
opposition by some parties to the implementatioadManced metering infrastructure, and in
particular to critical peak pricing on opt-out kmsin June, 2010, IEfeleased a Whitepaper
entitledThe Impact of Dynamic Pricing on Low Income Custsraathored by Ahmed Faruqui,
Sanem Sergici, and Jennifer Palmer ofBn&ttle Group In September 2010, IEE released an
updated version of the pagfef\s the paper observes, "there is much disagreeabentt the
impact of dynamic pricing on certain customer seggsienost notably low income customers.”
The paper states that it "provides new informa#ibaut how low income customers respond to
dynamic prices?with the goal of helping to resolve the ongoingplite over the impact of
dynamic pricing on low-income customers.

The IEE whitepaper attempts to assess the impabrafmic pricing on low-income customers
in two ways. First, the authors conduct simulaiohdynamic pricing using assumptions drawn
from a large urban utility. Second, the authordtecbthe results of evaluations of 4 pilots and
one ongoing dynamic pricing offering, comparing wissknown from these evaluations about
the response of the average customer and thae édwrincome customer.

The authors state that their "core finding" is thetv income customers are responsive to
dynamic rates and that many such customers carfibeven without shifting load* The two
conclusions in this core finding are very gendiray may or may not apply to various utilities,
do not apply equally to all low-income customerd,an any case, they will vary in degree from
utility to utility around the country. Our papermains why the results reported in the IEE
Whitepaper should not be directly applied to theywey situations of different utilities and
different customers in different jurisdictions thghout the country.

The first major conclusion we explore, that many lacome customers can benefit even from
dynamic pricing without shifting load, should n@ imterpreted to mean that the majority of low
income customers will always be better off undeP@&ven if they do not respond. In fact, the
percentage of residential customers, in any uffiitgluding low income customers) that would

! The Institute for Electric Efficiency (IEE) ispgogram of the Edison Foundation, According tonieb page,
"IEE’s mission is to advance energy efficiency dednand response among electric utilities. IEE isegued by a
Management Committee of electric industry execstiVEE has a permanent Advisory Committee madef up o
representatives of the efficiency community, fetlaral state government agencies, and other informed
stakeholders. IEE also has a Strategy Committegogsimg senior energy industry executives thatfifign
strategies and projects for IEE." Lisa Woods eHxecutive Director..
2 The updates were made to reflect the final evinaif the PepcoDC PowerCentsDC pilot; when theepavas
first released, only the interim results of thdbpwere available
3 As defined in the IEE Whitepaper, dynamic pricie€ers to a rate structure in which price varieseteling on
changes in wholesale costs during a given perattier than remaining static for the period regasief changes in
wholesale power costdEE Whitepaperp. 5. Rate structures with this feature incluetd time pricing (RTP),
critical peak pricing (CPP), and peak time reb#&®3R). The IEE Whitepaper focuses on critical ppd&ing and
Eeak time rebatesIEE Whitepape, p. 6.

Id.
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be better off under mandatory CPP than under egisttes if they do not or cannot reduce
critical peak demand will depend on the actualritistion of residential customer load shapes
within that utility. Moreover, the amount by whisbme customers, including low income
customers, may be better off even without shiftoap will depend on the existing rates and the
CPP rates at that utility, as well as the incremlerdsts incurred to implement CPP, such as the
costs of smart meters and in home devices.

The second major conclusion, that low income custsrare responsive to dynamic rates, also
should not be interpreted to mean that the majofitpw income customers everywhere will
respond to PTR or CPP with significant reductiansritical peak use. In fact, the percentage of
residential customers at a given utility who wdkpond to CPP, and by how much, will depend
on existing rates, the PTR or CPP rates, the paiatrof central air conditioning, local weather
conditions, and income levels, among other factors.

As the authors point out, "whether and how muchilme@me customers respond to price signals
is an empirical question that can be resolved erbisis of empirical evidenc®.Despite broad
language in the IEE Whitepaper, however, the asthor not able to and do not assert that the
pilots and programs examined in their report prewts evidence, nor that they are
representative of every utility throughout the @diStated. Instead, the authors state that
“Other utilities should conduct pilots or markesearch to verify that these results also hold for
their customers®

Our paper explains why the IEE Whitepaper conchsicannot be applied directly to the
varying situations of different utilities and diféant jurisdictions throughout the country. We
review the methods and data used in the IEE Whiiep#o the extent they are known, to
determine whether and to what extent they can bd elsewhere. We analyze what is known
about the data used in the IEE Whitepaper, andhatteo draw together a list of the kinds of
data that would be necessary to transfer the ceiueia of the IEE Whitepaper to other utilities
and jurisdictions.

® The IEE failure to offset bill reductions by thi#l mcreases to pay for the ability to offer dyniarpricing is not
unigue among dynamic pricing evaluations. Nonthefdynamic pricing pilot evaluations take therémental
cost of the metering and related investments intmant when estimating the bill impacts of the osmart
fr3r1etering infrastructure to make such pricing pdssib

Id.
" Response to Question 2, personal communication fne authors (“Response to Question"). Drs. Raraid
Sergici were kind enough to answer a set of Questgnailed to them in August 2010 about sourcesvattiods
of the IEE Whitepaper.
8 Response to Question 4.
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. THE PERCENTAGE OF Low INCOME CUSTOMERSWHO WILL BENEFIT FROM
DYNAMIC PRICING WITHOUT SHIFTING LoAaD WiLL VARY FROM UTILITY TOUTILITY

The IEE Whitepaper begins by examining "how dynapmicing will affect low income

customers even if there is no demand respohgn"do this, the authors start with a set of
residential customer load data, including residghdiw income customers, for a large urban
utility'°. They then evaluate the impact of applying diffeferms of dynamic pricing to this
hypothetical residential class under the assumptiannone of the residential customers change
their usage pattern in response to the dynamimgric

According to the IEE Whitepaper, one would expeaghly half the residential customers of
this hypothetical utility to have load shapes #athan the residential class average load shape
and the other half to have peakier than averagkdbapes? This assumption undergirds the
IEE analyses of hypothetical bill impacts of CPl &TR rates.

We disagree with the blanket assumption that rouiglf the residential customers of a utility
will have load shapes flatter than the residemi@s average load shape and the other half will
have peakier than average load shapes. In faok suilities have a residential class in which a
relatively small percentage of customers havegeland peaky usage, for example 30% of
customers with central air conditioning, and thgamty of customers have relatively low, flat
usage.

In addition, load profiles are not necessarilyritisited evenly from low to high load factor in
any class of customers, or in any particular grouipof the class. This can be seen from the
foIIowilr;g distribution of peaks per customer forsky Central Power & Light, a New Jersey
utility:

° [EE Whitepaperp. 7.

9 The utility is not identified in the paper. Acdimg to the IEE Whitepaper authors, the data andidential.
Response to Question 10.

™ The pricing forms were used in the simulation w@ea CPP rate of $1.25/kWh in 60 critical pealisand
$0.11 / kWh in the other 8,700 hours; (b) a CPE o&$0.90/kWh in 75 critical peak hours, $0.1@WIkin the
other summer hours and $0.13 in the non-summesshand a (c) PTR of $1.10/kWh in 60 critical peakits with
no change in the existing all-hours rate of $0.981k IEE Whitepaperp. 7.

121 oad factor is the ratio of annual average housy and peak hourly use; as such it measures pe s a
customer’s load. For example, a relatively flatdanight have a load factor of 70% to 80%, whichuldde
considered very high; a relatively peaky load migle a load factor of 20% to 30%, which is congdeelatively
low.

¥ NJ BPU Docket Nos. EO08080542 and EO08050326cAttent 3 to JCP&L response RC-JCPL-1.
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Illustrative distribution of kw/customer in residential rate class (NJ utility)

largest 10% of customers
have demand 260% of rate
class average

next largest 10% of customers
have demand 160% of rate
class average

50% of customers have demand much less than average E
I |Rate Class Average |

0-10% 11-20% 21- 30% 31- 40% 41- 50% 51- 60% 61- 70% 71- 80% 81- 90% 91- 100%
Per cent of customers

kw/customer

Applying its assumption regarding load profile diaiitions, the IEE Whitepaper found that
application of a PTR to its hypothetical residdntlass would have no impact on low income
customers, or any other residential customers, g\tbose customers did not change their use in
response to the PTR. The absence of an impalisifito demand response” scenario is due to
the fact that there is no change in the existitgsrafter introduction of a PTR. A customer can
earn a rebate, but cannot experience higher nage$gr maintaining its existing load profile. A
low load factor customer will be no worse off, @iher things equal, under PTR than under the
existing rate-*

The IEE Whitepaper found that application of a @G®Ehe hypothetical residential class in the
simulation would raise bills for all customers witid not reduce their critical peak usage in
response, including low-income customers, Thisaotps due to the fact that under a CPP
approach existing average rates are replaced witthrhigher critical peak prices during critical
peak hours and by reduced prices in off-peak hours.

% They are identical, except for the fact that thetemers now have to defray the cost of the adwhnmering
infrastructure, at least to the extent it is ndseff by operational savings. There have been sméss cases filed
with public utility regulators in which the opemaial savings are claimed to completely offset & of the AMI.

A Report to the Maryland Office of People's Counsel p. 4
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The rates are designed to be revenue-nelitraihus, under CPP, customers with load shapes
that are flatter than the residential class avevalide better off under CPP even with no
demand response. This segment of “higher tharagedpad factor” customers will benefit
because they purchase most of their power in nibicadrpeak hours, when rates are lower, and
relatively little power in the small number of velmigh-priced critical peak hours. By contrast,
customers with peakier-than-average load shape®(lthan average load factors) would see
their bills go up as the result of the introductadrcritical peak pricing, unless they were able to
reduce their critical peak usage sufficiently toiavthe bill impact of the higher prices during
those hours.

The actual number or percentage of customers whetter off under a CPP depends on the
distribution of residential customers by load shapel the design of the CPP. Therefore the
impacts of the two CPPs modeled in the IEE Whitepap the hypothetical low income
customers are a function of the distribution oirthead shapes relative to those of the
hypothetical residential class, and of the desigh@two CPPs.

In the case of CPP variant #1, the authors say'fhggcause the low income customers tend to
have flatter load shapes (than average custonfersiighly 65 percent of the low income
customers were immediately better off on the CR® tlean on the flat rate even without demand
response’® Applying the second version of a CPP rate tosdmae customer load data, the
authors statgf]or low income customers, even more are bettéuatier this rate, with nearly

80 ple?rcent immediately better off on the CPP rath no price response compared to on a flat
rate.

The IEE Whitepaper provides no empirical evideinag bow-income customers always and
everywhere have flatter load profiles than the agermresidential customer. The fact that 65% of
the low-income customers in the simulation weredoetff under the first CPP variant, and 80%
were better off under the second, is particuldh&load data used. These are not universal
values. In fact, the authors do not maintain kbatincome customers everywhere and always
have better load factors than the average resalentstomer® Thus the specific percentages of
"winners" and "losers" claimed in the simulationgsinbe recognized as an artifact of the
particular load data (and rate structures) used.

It is true that, on average, low-income customensHewer end-uses that draw high amounts of
peak power, such as central air conditionihgndeed, those opponents of dynamic pricing who

15 Revenue neutrality means that if customers dicchange their load profiles in response to the ghan rate
design, the utility would receive no more and rssleesvenue than under the existing rates. If sames for some
portion of time is raised (e.g. the price for cati peak hours), then to achieve revenue neutraigs applied in
some other period must be lowered. To promofeiefit usage of electricity, reductions in pricesathieve
revenue neutrality under time-of-use rates like @RPmade to the off-peak rates.

1 |EE Whitepaperp. 7 (emphasis in original).

4., p. 10.

18 Response to Question 1.

19 Figure 3-2, Percentage of low-income householtismaide with central air conditioning was at 42862005,
compared to 58% for all households. LIHEAP HomergpéNotebook for Fiscal Year 2007 (2009). Percgataf
low income customers in Massachusetts with ceAi@aivas 23% vs. 40% for non-low-income customergin{dn
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express concern for the impact of such pricingoaincome customers make precisely this
point. That is, they argue tha¢causdow-income customers on average have fewer
discretionary loads on peak, they are less ahiedoce their loads in response to prices.

There is little hard data publicly available, howewn the actual load profiles of low-income
customers (or of the average residential custofoethat matter). As noted, the IEE
Whitepaper authors have not disclosed the loadlprdta used in their simulations.
Consequently, it is impossible to assess how glasgliven utility's low-income and average
residential customer groups' load profiles matads¢hassumed in the IEE Whitepaper
simulation.

The calculations performed in the IEE Whitepapengdacts of CPP, assuming no demand
response by the hypothetical residential customahsonly be applicable to other utilities if,
and to the extent, the load profiles of the loweime and average customers in the simulations
are the same as the load profiles of the low-inctlared average customers of the utility. No
more can be said based on the information proviyetthe IEE Whitepaper. The IEE review of
pilot results does not by itself support the introiibn of dynamic pricing, nor the investment in
smart metering and smart metering infrastructugeired to offer such rates.

1. THE IMPACT OF DYNAMIC PRICING ON Low INCOME CUSTOMERS AFTER DEMAND
RESPONSE WILL VARY BY UTILITY

The IEE Whitepaper examines the demand resporisgvohcome customers to dynamic
pricing in four dynamic pricing pilot programs aade full-scale prograrff The evaluations
were of the following pilots and ongoing rate oiifey.

1. BGE Smart Energy Pricing (SEP) Pilot — Maryland
2. CL&P Plan-it Wise Energy Program — Connecticut

Dynamics Corporatioriylassachusetts Residential Appliance Saturatione&SufMA RASS)/ol. 1, Summary
Results and Analysis, April 2009, Table 50. Abtwite the percentage of Massachusetts low-inconuséimwlds
have no air conditioning of any kind as do non-limaeme households (77% vs. 38%6). Low-income households
in Massachusetts use their air conditioning lesgudently at all times of day studied than non-loseime
householdsld. See also William B. Marcus, Greg Ruszovan, JBS éiases,"Know Your Customers”: A Review
of Load Research Data and Economic, Demographid,Appliance Saturation Characteristics of Califanitility
Residential Customers (“Review of CA Load Resegdiiihg by TURN with California PUC, in App. 06-0365,
Dynamic Pricing Phase, December 11, 2007.

2 See, e.g., Hawiger andSchilbefgivanced Metering Infrastructure: What Happene®&mand Responsg?
presentation to Joint Agency Workshop, SeptembeP304. See also Barbara Alexandgmart Meters, Real Time
Pricing, and Demand Response Programs: Implicatfond ow Income Electric Customers (Smart Meters),
Update, May 30, 2007. Available at: http://www.ptdpSmart_Meters_Real_Time.pdf. And see Geraldaxder,
Not So Smart? High Tech Metering May Harm Low Inedttectricity CustomergNot So Smartpublic Utility

Law Project, April 16, 2007. Available at: httpulpnetwork.blogspot.com/2007/04/not-so-smart.html.

2L And assuming no incremental cost of the AMI neetbeoffer such a rate.

22 |EE Whitepaperat p. 12.
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3. PEPCO PowerCentsDC Program — District of Colambi
4. PG&E SmartRat8 Tariff — California
5. California Statewide Pricing Pilot (SPP) — Gaiifia

The authors examined the observed price elastcite the percent demand reductions,
reported by evaluators for low-income customersfanthe average customer in these pilots or
taking service under the SmartRAt€ariff. Their core conclusion from this review svthat:

low income customers are responsive to dynamisyatemany such customers can
benefit even without shifting load, and ... thetgcee of responsiveness relative to that of
average customers varies across the studies rediéive

As with the simulation exercise discussed abovs,rdview of pilot results does not support the
introduction of dynamic pricing, nor the investmansmart metering and smart metering
infrastructure required to offer such rates.

A. THE WHITEPAPER ITSELF DOES NOT ATTEMPT TO PREDICT LOowW -INCOME
CUSTOMER RESPONSES TO DYNAMIC PRICING.

The core conclusion itself contains no actionakkedions. The IEE Whitepaper does not
attempt to provide a percentage or a range of peages of demand response likely from low-
income customers in every utility.

First, the statement that "low income customerg@sponsive to dynamic rates" does not say
how responsive such customers are, and does not say what patialhlow-income customers
are responsive.

Second, the statement that "many such customenserafit even without shifting load" is
actually a restatement of a conclusion drawn orb#ses of the simulated application of dynamic
prices to sample load data from the unnamed larggnuutility. It is not a conclusion drawn

= Elasticity is defined as the relative percent cleaimgusage due to a percent change in price. heolBE
Whitepaper, the authors were particularly inter@étethe "elasticity of substitution" which, togettwith daily
price elasticities, provides a measurement of traahd response of customers on a given day. Asideddy
Charles River Associates in the evaluation of theSPP, "the constant elasticity of substitution 83Hemand
system ... consists of two equations. The firsiagign models the ratio of peak to off-peak Quéagtit.. as a
function of the ratio of peak to off-peak pricesand other terms. The second equation modelg el@ittricity
consumption ... as a function of the daily pri€electricity ... and other factors. The two edora$ constitute a
system for predicting electricity consumption bterperiod. By taking the shares of energy useaby period that
are predicted by the first equation and multiplyihgm by predictions of daily energy use from theosd equation,
one can generate predictions of the amount of gnesgd in each rate period given specific peakadffideak
prices and other determining factéts.Impact Evaluation of the California Statewide PnigiPilot, at p. 33.

241d. (emphasis in original).

% By "responsive," we mean taking actions to reduit&al peak loads in response to price signalsiuiding using
enhanced technology such as programmable therraastpte-set load reductions upon receipt of psigeals.
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from the review of the pilots and the PG&E rateze as such, the statement is qualifiedghy
such customers”) so as to remove any assertiompafteular percentage or proportion of low-
income customers for whom the statement is vdhdally, the core conclusion does not purport
to claim a universal degree of responsivenesof@tfihcome customers relative to average
customers.

The IEE Whitepaper does not attempt to providesasldar calibrating the response of low-
income customers of any of the pilots to low-incatnstomers in other states. The authors of
the IEE Whitepaper merely summarize the results@five studies in broad terms:

Some studies found that low income customers weually price responsive as higher
income customers (as in CL&P and BGE programskgrstfound they were slightly less
responsive compared to higher income customer(PBf and SPP programs), while
others found that low income customers were hatéagonsive (PG&E) as the higher
income customers?

The IEE Whitepaper implicitly acknowledges that thsults of the five dynamic pricing
experiences cannot be used as predictors of théged introducing such pricing in other
areas’’ Rather, the authors contend only that based @nesults of their report, utilities and
regulators should not accept the argument thdtes @ut forward that dynamic pricing will
necessarily harm low income custom@&rsThat dynamic pricing will not necessarily hutt al
low-income customers of every utility does not fesedhe debate. The question remains what
portion of low-income customers, if any, would espece what level of bill increases under
dynamic pricing, in any given utility's situatiéh.

B. THE KEY FACTORS DRIVING PEAK DEMAND AND DEMAND RESPONSE VARY FROM
ONE JURISDICTION TO ANOTHER.

Residential customer peak demand is driven by doeumf variables. These include housing
stock, income, climate (e.g., cooling degree daysdl, penetration of central air conditioning.
As a result, average residential class peak denaatbljkely demand responsiveness, varies
over a wide range from state to state. The IEE ¥faiper authors themselves recommend that
utilities other than those reviewed in the papéotdd conduct pilots or market research to

% |EE Whitepaper at 14. .

" Indeed, in response to Question 4, the authots ttat "based on the best available data on thiest, low
income customers do respond to price sign@ither utilities should conduct pilots or marketeasch to verify that
these results also hold for their customé(emphasis supplied)

%8 Response to Question 4.

9 Again, because by definition low-income custon@siot have enough income to maintain a basic atarof
living, any increase in electricity bills will makebad situation worse,
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verify that these results also hold for their costes®® The variability of these factors is
discussed in this section.

1) Peak Loads, Climate, Air Conditioning, Extent of Poverty All Vary by State

Estimates of residential peak loads from the FERLf Report, A National Assessment of
Demand Response Potentidine 2009, at p. 80, show marked differences:

Residential Average Peak Load Per Customer (kW)
National Assessment of Demand Response Potential, June 2009

? 7 i N
7
B 5 5 u

California Connecticut District of Maryland Arizona Maine Texas Washington
Columbia

‘ IEE Whitepaper @ lllustrative Range of Values ‘

In turn, there are clear differences in levelshaf key drivers of peak load in the four states
where the IEE Whitepaper authors reviewed dynamaing demand response results, and in
other states. The IEE Whitepaper authors (and boesjtexplained in an earlier report on
demand response generally that, in order to extatgthe demand response results from the
pilots and programs they reviewed to other utditiene must make adjustments for differences
in the values of those key drivers (in particuléamate, CAC penetration and the level of the
dynamic prices§’

[Demand] responsiveness for residential customaties across regions based in part on
differences in the use of air conditioning. Climdifferences can also impact price
responsiveness, as can the presence or absentabtihg technology such as
programmable communicating thermostats and otlagl dontrol devices. ... The price
elasticities summarized [in this study] for resiti@ncustomers produce quite different
percent reductions across states as a functidmeofdriation in climate and air
conditioning saturation¥.

% Response to Question 4. The authors do not iexiptav the results of the IEE Whitepaper can bdiagfto
other utilities given the variation in the rate grams and customer load profiles reviewed.
31 Response to Question 3.

32 The Brattle Group, Freeman Sullivan & Co., GloBakrgy Partners, LLG\ National Assessment of Demand
Response Potentiglyepared for the Staff of the Federal Energy RegnyaCommission, June 2009, at 59.
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Looking at climate, for example, the four staféscluded in the IEE Whitepaper review have
lower numbers of CDDs than Arizona and Texas, Ighdr numbers than Maine and
Washington states. This variation in CDDs is illated in the chart below:

National Oceanic and Atmospheric Administration 30-year (1971-2000)
Climate Normal Cooling Degree Days for Selected States

3,500
3,000
2,500
8 2,000
1,500
1,000

/
00— |
& O
\&dp’& \’9& Y <@ © 4&

& &P & ¥ T s

N\

‘ @ IEE Whitepaper @ lllustrative Range of Values ‘

The penetration of central air conditionifiglso varies greatly from state to st&te:

% Note that in the California Statewide Pricing femj the state was divided into four climate zomesponses of
pilot participants in one zone were different frthmose of participants in another zone. See, Ehlarles River
Associatesimpact Evaluation of the California Statewide g Pilot, Final Report (CA SPP Evaluatior?Q05,
Table 4-17.

% Central air conditioning penetration values fdrstdtes were taken from the FER®lational Assessment of
Demand Response Potentmkpared by the Brattle Group, Freeman, Sullivash@ompany, and Global Energy
Partners, LLC. The authors of the FERC report ctdie central air conditioning penetration data ftooth primary
and secondary sources, and then “professional jedgmas used to determine the data that providedltdsest
approximation to the state level value in ordeestimate the default saturation value for eacke Stgh.218, FERC)
% The 2009 evaluation of the PG&E SmartFAtariff results provides additional support forstisibservation, and
shows that, at least in one service area in Caldigtow-income participants had a lower penetratitbCAC than
non-low-income customers:

[T]he estimated share of SmartRate customersaeititiral air conditioning is 64% for non-CARE
customers and roughly 53% for CARE customers. Quiste with a high propensity of owning central air
conditioning provide significantly greater load vetions than do customers who do not own central ai
conditioning. Evidence ... indicates that the agerload drop for CARE customers with less thah% 2
probability of owning central air conditioning isly one third as large as for CARE customers wi#tbb
probability of owning central air conditioning. Feon-CARE customers, households with a greater than
75% probability of owning central air conditionipgovide load reductions that are 4.5 times grehtamn
households who have less than a 25% probabiligpofing central air conditioning.

FSC.,2009Load Impact Evaluation for Pacific Gas and Electlompany’s Residential SmartRBte-Peak Day
Pricing and TOU Tariffs and SmartAC Program: Ex Plosad ImpactsFinal Report, April 1, 2010, at p. 3.
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Default Central Air Conditioning Saturation Value
National Assessment of Demand Response Potential, June 2009
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36 http://www.bea.gov/regional/spi/drill.cfm.
37 Source: U.S. Census Bureau, 2003 American Commiityey, 2003, Ranking Tablesyailable at
http://www.census.gov/acs/www/Products/Ranking/ZB03 T040.htm#top
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2) The value of load response to CPP or PTR pricing will also vary from
state to state, and in turn affect participation rates and responses.

The price differentials that drive demand respans®/namic pricing are based on the value of
capacity in the wholesale market. If the marka&tggoes up, the value of backing off critical
peak load goes up, and vice versa. As the valbadting off critical peak load varies, the price
differential between ordinary pricing and critigedak pricing (or variously the amount of the
rebate in PTR pricing) should vary, at least oireet® As the price differential goes up and
down, the customer responses may go up and down.

The long-term marginal cost of capacity, which esgnts the value of demand response, varies
as a result of numerous factors, including loaédasts, forecast plant retirements and additions,
plant capacity factors, fuel costs, and the lik¢hile there are exceptions, that long-term value is
likely to be quite low through 2019 because thestaxg capacity in most regions is projected to
exceed the quantity required for reliability acangdto the 2010 Long-term Reliability
Assessment released by the North American EleR&l@bility Corporation. For example,
long-term projections of avoided capacity costBléw England are less than $20 per kW-y&ar.
While current prices in congested zones can beaendhuch higher, such as $85 per kW-year in
a congested zone of PJWthose prices could drop sharply in the long-tesrmew transmission
projects eliminate the congestion. For examplpacgy prices in the non-congested zones of
PJM are dramatically less than those in the corgestutheastern aréa.

The Maryland Commission in its review of BG&E’s AMivestment proposal found that
capacity values in the Southwest MAAC varied overi@de range, making it difficult to predict
what the value of critical peak reductions wouldolver a ten or fifteen year peri6d.In that

% Some utilities, such as BG&E, have elected to shabvalue for their dynamic pricing (in its casepeak time
rebates) and leave it in place for more than acsseasgardless of the changes in the value toytsie of
responses to the price differential.

% There is no long-term experience with critical lppeicing or peak time rebates. The Energy-Sméciriy

Plard™, a version of real-time pricing for energy coopigeamembers in Greater Chicago, ran four summerse
evaluators of the last summer's pilot concludet"t88PP participants continue to respond to hoeidgtricity
prices in a manner similar to prior years. Theyugedelectric consumption during high priced hourSt'mmit Blue
Consulting Evaluation of the 2006 Energy-Smart Pricing Pi4n Final Report,p. 2. BGE continued its SEP pilot
for a third summer (2010) but only partial resalte available after the first year.

0 Direct Testimony of J. Richard Hornhiy, the Matter of the Application of Baltimore GasdeElectric Company
for Authorization to Deploy a Smart Grid Initiatiaad to Establish a Surcharge for the Recoveryasit GHornby
BGE Direct) Maryland Public Service Commission, €a. 9208, October 13, 2009, at p. 27.

*1|n the Matter of the Application of Baltimore GasdeElectric Company for Authorization to Deploya&t

Grid Initiative and to Establish a Surcharge foetRecovery of CasMaryland Public Service Commission, Order
No. 83410 (BGE-Maryland PSC Order No. 83410), Q#s£9208, June 21, 2010, p. 50, fn. 194 ($266.15daw

* 365 days/year all divided by 1000 kW per mW).

2 Hornby BGE Direct at p. 27.

3 1d., p. 51, fn. 194.
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proceeding BG&E did not provide any analyses tqsupis assumption that the current high
capacity costs in its zone would continue for éfteyears. If fact, if the likelihood of future
congestion relief is factored in, the future valoéslemand response for BGE customers could
easily decline to as low as $100 per MW-day ($36kpe-year)**

The differences in the value of avoided capacityvben wholesale markets, and the fluctuation
in such values over time, both put in questionapglicability of the results of the pilots and the
PG&E SmartTariff" to another place or even another time.

C. PILOT RESULTS MIGHT BE SKEWED BY SELF-SELECTION BI1AS.45

It is notoriously difficult to eliminate self-seléon biad® in pilots with humans as "subjects."
Self-selection bias may have occurred for a nurobegasons in the pilots, including incentives
to participate that would not apply in a utility-de dynamic pricing implementation, and
recruitment and participant attrition that may reinthe participant population unrepresentative.

For example, prospective participants in the BGIP 8&d CA SPP pilots were given financial
incentives for participating’. Some participants in the CA SPP pilots may haententiced to
participate by the utility's invitation to help adds the energy problems in the state. Low-
income customers in the PEPCO DC pilot were algerga higher rebate for demand response
during critical peak hours than non-low-income oustrs, in an effort to attract such customers
to participate in that pilot. Customers electindake service under PG&E's SmartFatariff

were offered a $50 Visa card during the 2008 préaonadf the rate, and all customers signing up
for the tariff all receive bill protection for thdfirst year on the rat&® These inducements likely

“*Hornby BGE Directat pp. 26-27.

> Self-selection bias refers to the possibility tthet members of the participant group (or for thatter, the
control) are not representative of the larger patioth from which they are drawn, because some Ifacttne
recruitment of participants (or controls) attrastsne types of customers and not others. It doesefer to any
intent to skew the results. "Bias", in statistitsaims, merely refers to the extent to which thepa studied is not
representative of the larger population. For eXemgelf-selection bias was likely the reason ¢htalephone poll,
used by the Chicago Tribune to predict that pregidecandidate Dewey was the winner over Presidiemtnan in
the 1948 election, was wrong. Truman voters warphi less likely to have telephones at the time.

8 There are statistical analyses that can be peefhim observe whether certain possible contributotse results
are skewed between participants and control. &ge,James Heckman, "Sample Selection Bias asdéifi8ption
Error," EconometricaVol. 47, pp. 153-161 (1979). Tests following Hewn's method are commonly known as
"Heckman" procedures. Heckman’s insight has sieava large literature on various ways to use @pétion
factors and other statistical tools to try to cotifer self-selection bias. The difficulties in thpplication of these
methods can be appreciated by reference to thmafimify articles, among many: Raymond S. Hartmanivighte
Carlo Analysis of Alternate Estimators in Modelsdlving Selectivity,"Journal of Business & Economic Statistics
Vol. 9, No. 1. (Jan. 1991): 41-49, available apiftiinks.jstor.org/sici?sici=0735-
0015%28199101%299%3A1%3C41%3AAMCAOA%IE2.0.CO%3B2&@&] Francois Bourguignon, Martin
Fournier, Marc Gurgandelection Bias Corrections Based on the Multinorhadit Model: Monte-Carlo
ComparisonsSeptember 6, 2004.

" In the PEPCO DC case, low-income customers dmet pieak time rebate customers were given a $26Kth
you" payment for completing the post-pilot survey.

82009 Evaluation, p. 14.
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will not be available in full-scale implementatiohdynamic pricing tariffs. Responses of
customers not provided these inducements may feretit from those of any such pilot or other
cohort.

Another source of concern about the representatsseaf the samples relates to the numbers of
customers who declined the invitation to particgpat left the pilots. For examplenly 3.1

percent of the residential customers solicited b&E for the Plan-It-Wise pilot enrolle®f. Of these, 6
percent left the pilot before it started becausg thanged their mind. After completing the enrollment
process, 13.2 percent of residential participamsewdisqualified from the prograth.The primary

reasons for "unenrollment" were move-outs, theilitato get into the residence to install the stnar
meter or the lack of customer response to Compaauyests to schedule an enabling technology
installation>® In all, 20 percent of all CL&P Plan-It-Wise pilenrollees (residential and small C&l) left
the pilot or were disqualified by the end of theergilot®® Over the three month duration of the pilot,
2.9 percent of residential customers left the pilot

The Maryland Commission openly questioned whetttatian rendered pilot results unrepresentative in
the BGE pilot. uring the second summer of the BGE SEP pilot, alrB08 out of 6-700 first-
year participants did not returh. The lead evaluator of the BGE pilots, Dr. Faruqttributed
this nearly one-third decline in enrollment to ‘mat attrition.”® The Maryland PSC expressed
concern that "this decline could indicate thatf€lyer residential customers have an interest in
exploring dynamic pricing options when they are paid to do s¥, or (2) a significant number
of BGE customers simply lost interest in the progifter only one summer®

In the Interim Evaluation of the PEPCO DC pilog #valuator noted that certain parameter
estimates were not very precisely estimated, pigl@baccount of the fact that there were
fewer than 20 RAD-AE customérsn the treatment group and a very small numbéhed had

9 Impact Evaluation of CI&P’s Plan-It Wise Energy Bram Final Resultsprepared by the Brattle Group,
APPENDIX C, p. 3. Note also that residential paptnt solicitation was by mail only, an approacattmight
explain the preponderance of college graduatestarse® with graduate degrees (54%) among the paatits. Id.,
p. 4. By contrast, according to the Census Bur2é¥, of adults over 25 in Connecticut had a bactsettegree or
higher. Educational Attainment in the United States: 2(@@pulation Characteristicslune 2009, atp. 1. See
www.census.gov/prod/2009pubs/p20-560.pdf.

0 CL&P Impact EvaluationAppendix G p. 3.

*l1d., atp. 5.

2d.

*1d., p. 5.

**|d. According to the CL&P evaluators, this rate of "or@lment" is consistent with experiences of ottty
rate pilots. Participants in the Connecticut pilath central air conditioning who were given enabltechnology
left the pilot or were disqualified at a highererélhan customers without the enabling technology.

*5|n the Matter of the Application of Baltimore GasdeElectric Company for Authorization to Deploymadt
Grid Initiative and to Establish a Surcharge foetRecovery of CasMaryland Public Service Commission, Order
No. 83410 (BGE-Maryland PSC Order No. 83410), (439208, June 21, 2010, p.14.

% |d., p.14, fn. 50.

" BGE offered incentives for customers to particépiatthe 2008 pilot, but did not offer such incees in 2009.
8 BGE-Maryland PSC Order No. 83410, p.14.

%9 Households with electric heating.
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a smart thermost&f. The interim report stated that the evaluator,fdank Wolak of Stanford
University, was doing further work on data for taesistomer groups, to see if it were possible
to obtain usable results. The caveats about #nagion of estimates were not included in the
final report.

D. THE P1LOTS REVIEWED D0 NOT USE CONSISTENT DEFINITIONS OF LOW INCOME

One can readily hypothesize that income will haveffect on drivers of electricity usage, such
as use of central air conditioning, size of dwejliafficiency of appliances and the like, as well
as on access to tools such as web portals. Th&EEepaper attempts to quantify the effects,
positive and negative, of low income on a custosn@sponse to dynamic pricing. As the
authors say, "In order to assess the price respamsss of low income customers, we first need
to define the term "low incomé&?

The authors begin their review of the chosen piotd rates with a discussion of what they call
the test for "low income" published by the Unitedt8s government, the Federal Poverty
Guidelines. Having put forward one definitionpaiverty, the IEE Whitepaper then does not
employ it in the analysis. The authors explairt tha pilots reviewed in the paper "do not share
a uniform definition of poverty.” Rather than atigt to rationalize the definitions used in the
various pilots, the analysts state that, for puegasf comparing the results, they "simply identify
the definition used in each pilot.”

The IEE Whitepaper lists the various definitiondaf-income status as follows:

Definitions of Low Income Status Acr oss Pilots™

Pilot Definition of Low Income Sour ce
BGE Smart Energy Income less than $25K Pilot survey question
Pricing Pilot
CL&P Plan--it Wise 1. Income less than $50K 1. Survey question
Energy Program 2. Hardship 2. Statut®
PEPCO PowerCents DC| 1. Residential Aid Discount eahb-tested rate
PG&E SmartRatl Tariff | California Alternate Rates for Energy (CARE Means-tested rate

0 Frank A. WolakAn Experimental Comparison of Critical Peak and Hp®ricing: The PowerCentsDC
Program Very Preliminary Draft Prepared for 2010 POWER @wahce, March 13, 2010, p. 26.

®1 |EE Whitepaper at 12.

2 Source: IEE Whitepaper, Table 2.

8 According to Connecticut utility statutes, "(Bardship case' includes, but is not limited toA(justomer
receiving local, state or federal public assistafifea customer whose sole source of financiglpsrt is Social
Security, Veterans' Administration or unemploymemtpensation benefits; (iii) a customer who is heftthe
household and is unemployed, and the householdneds less than three hundred per cent of the polearel
determined by the federal government; (iv) a custowho is seriously ill or who has a household memtho is
seriously ill; (v) a customer whose income fall$olpeone hundred twenty-five per cent of the povésisel
determined by the federal government; and (vi)siamer whose circumstances threaten a deprivatitood and
the necessities of life for himself or dependerildeen if payment of a delinquent bill is required2 CA 499,
section 16-262c.
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California Statewide 1. CARE 1. Means-tested rate
Pricing Pilot 2. Income under $40K (low-income) vs. 2. Survey
income above $100K ("high income") 3. Pre-SPP survey .
3. $25,008

As can be seen from the listing above, in threes#se definition of "low income" is a flat
dollar limit ($25,000, $50,000 and $40,000). &oif other cases, the definition is set at the
eligibility for protections afforded to low-incometility customers by the tariff or state I&W.
Those eligibility rules take into account househsilte in addition to annual income.

Flat dollar income limits are only very imprecisankers of high or low household income in a
pilot. Also, the three definitions of low-incomaded on standards of eligibility for certain
protections are not identical. Customers who rtreetlefinition in one case may not in another.

There is a substantial literature on the questfdmow to identify a household's income (or
wealth) statu&® In general, low-income refers to a householdine so low that the household
cannot afford the basic necessities of daily liyisigch as housing, food, utilities, clothing,
medical care, transportation and the like. Oneclemion from the literature is clear: almost no
government agency or utility uses the Federal Rpyeuidelinesper seto define eligibility for
means-based prograrfis.

In any event, we know that different states anlities that have defined the status of "low
income customer" use a variety of income limitgdentify low-income customers. Pilot
program designers also have used different incewedd, and do not consistently include any
other variables, such as household size. Thebrityeof income designations varies as well. To
the extent eligibility is a function of participati in a means-tested program such as LIHEAP,
the household's eligibility may be verified by th&lEAP agency, not the utility. To the extent
an evaluator uses surveys of participants, ther@ameans of verification.

It is thus a practical necessity for a report saslhe IEE Whitepaper to make reference to the
designations of low (or high) income used in edddysreviewed. At the same time, inability to

% The evaluations based on income band data fromrth&PP survey, shown in italics here, were rfereaced in
the IEE Whitepaper. At least two were publishesdobon analyses done at the California Energy Cesiam,
using data on income from the pre-SPP survey. Kaeen Herter, Patrick McAuliffe and Arthur RosemfelAn
exploratory analysis of California residential @mer response to critical peak pricing of eledlyitiEnergy 32
(2007):25-34; and Karen Herter, "Residential Impdatation of critical-peak pricing of electricityghergy Policy
35 (2007) 2121-2130. Available atww.elsevier.com/locate/energy

% Hardship - Connecticut Light & Power, RAD - PEP@06werCentsDC, and CARE-California utilities.

% See links ahttp://aspe.hhs.gov/poverty/contacts.shtml

7 Governments, including the United States goverimesually use adjusted values for the FPG to iflent
families in poverty. For example, the Low Incomerie Energy Assistance Program (LIHEAP), fundedhey t
federal government and administered locally, allstedes to limit eligibility to 150 percent of theverty
guidelines, except where 60 percent of a statetSanéncome is higher. For some states, that memhpoverty is
defined as a household income of 200% of the FP@ove. Among experts in low-income energy issthese
higher levels are understood to be better guidelioeidentifying households with insufficient inoe to meet basic
needs of daily living in the United States.
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rationalize the definitions of low income acrosy afnthe pilots makes it impossible to translate
the results noted as applying to "low income cusiahto customers of another utility or in
another state. The most that can be said withrdegathe behavior of participants in the four
pilots and one tariff is that those participantrdel as "low-income" in that pilot showed such
and such behavior in response to dynamic pricirqnduhat pilot or evaluation period. We
cannot definitively apply those results to any othidity or jurisdiction to obtain a solid basis
for justifying the investments needed to offer dymapricing to low-income customers.

E. SOME PILOTS LACKED ENOUGH DATA TO SEGREGATE AND COMPARE LOW-INCOME
AND NON-LOw-INCOME RESPONSES.

In two cases, BGE and CL&P, it was not possiblelémtify differences in the responses of all
low-income patrticipants versus all non-low-inconagtigipants. In two other cases, the small
number of low-income participants in some piloatreents made it difficult to develop reliable
statistics on such customers' use.

In the BGE case, 368 of 1375 participants (27%)ndidrespond to the survey question on
income. As a result, the income status of onlgetguarters of all the pilot participants was
known® The subset of customers with known income staasdifferent elasticities of
substitution than the full sample. The authorerdwwever, that "we do not know how
customers who did not respond to the survey questimuld have responded to dynamic raf8s."

As with BGE, obtaining results by income level veasnplicated in the CL&P pilot. Only 552
out of 1,251 participants (44%) responded to ticerime question on the surv&yThe
conclusions of the comparison of these low-income r@gon-low-income customers were valid
then, only for this subset of customers who respdrtd the income questidh.More reliable
results were obtained for CL&P patrticipants ideeatifas "hardship" customers, who were
qualified for certain consumer protections. CL&BRsapresumably able to identify hardship
customers with specificity, as they would be tagge@ompany billing records as suéh

A somewhat different problem is presented by theated Track B portion of the California
SPP. The IEE Whitepaper describes Track B asddes to be representative of the members
of a low income community housed in a part of SeanEisco located in close proximity to a
power plant.”® The Whitepaper reports that "customers thatived only information reduced
peak demand by 1.15 percent, while those that alepeplaced on the CPP-F rate reduced peak
demand by 2.6 percent.” This conclusion doegretisely describe the results of Track B.

% BGE Evaluation at 16.

.

9 |EE Whitepaper at 18.

" Those customers who self-identified as below tizeine limit in the survey had demand responseefiéisdly

eQually" to those self-identified as higher income.

2 |d. Comparing hardship participants with the average mardship participanirfidicated that hardship

%Jstomers responded slightly less than the avetrag¢ment customer to the [CPP] rate .." (Emphasisriginal).
Id., p. 24.
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The comparison to be made based on Track B rasuits that low-income customers reduced
load by a particular amount. Rather, the Track washded to allow a comparison of the results
for three otherwise similar groups of low-incomesttumers, one receiving only information and
two placed on the CPP rate. Further, average TBa@sults were likely pulled in the direction
of lower load reductions by the demand responsefefv participants: four of the Track B
participants cut their usage 50% in response to €&H®, and one of these reduced household
demand by two-thirds during the winter peridd.

As noted, the interim evaluation of the PowerCefsBported that it was difficult to estimate
the demand response of customers identified asdoeme’ In the Final Report, estimates are
provided, without explanation as to what furthealgsis was done to obtain usable res(fits.

F. THE IEE WHITEPAPER ACKNOWLEDGES THERE MAY BE LOW-INCOME
CUSTOMERS WHO EXPERIENCE SHARP PRICE INCREASES UNDER DYNAMIC
PRICING

The IEE Whitepaper highlights the experience of-lneome customers who are said to have
enjoyed lower bills under dynamic pricing. It doex focus on the experience of low-income
customers in the simulations and in the pilot eataduns who were observed to experience
adverse bill impacts (even without including thetoaf the AMI). Both the simulations and the
pilot evaluations show that some low-income custsmegperienced serious adverse impacts
from dynamic pricing.

For example, as shown in Figure 4 of the Whitepaperhypothetical low-income customers
include at least 10% who would experience highibipacts just because of the change to
dynamic pricing. These impacts range as high & diOmore. By definition, such bill
increases are unsustainable for customers whalengified as low-incomé’

There is evidence from at least one actual pilat $ome low-income customers experienced
adverse bill impacts from their switch to the pldtcritical peak pricing® These were high-use

M Cubed, et alStatewide Pricing Pilot, Track Bresentation slides April 26, 2005, at slide 8.teNalso that for
the group from the Richman, CA area, only the imfation plus dynamic pricing was piloted, without an
information-only control. For this reason, thessults are not statistically validd., slide 5.

> PowerCentsDC Interim Report at 2.

® The author of the Final Report forwarded a reqfasthis information to Professor Wolak, who hait replied
by the date of this paper.

" The IEE Whitepaper asserts that most adverse impadow-income customers can be averted by thizetof
dynamic rate designEE Whitepapeat 10. It is not clear what compromises to tfigial purpose of the dynamic
rate would need to be made to accomplish this tigsaiticularly if the aim is to protect all lowdome customers
from harm resulting from the switch to dynamic gate

8 [S]ome customer types are more likely to sedldrtirease due to CPP implementation. In paréiguhe
insignificant bill savings for the low-income ($@24;999) and middle income ($25,000-$49,999) custome
segments in the high use category warranted funtivesstigation. A closer look at the individualllify data
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low-income customers in the California StatewidigiRg Pilot. The evaluator who called out
these adverse bill impacts suggested that effertméde before introducing critical peak pricing
to identify customers who would experience suckaff, and target services including energy
efficiency assistance to theth.The effectiveness of such an approach has notteseed.

G. THE IEE WHITEPAPER DOES NOT TAKE INTO ACCOUNT THE COSTS OF THE
ADVANCED METERING USED TO SUPPORT THE DYNAMIC PRICING

None of the bill impacts in the evaluations, siatetl or otherwise, reflects the cost of installing
the advanced metering infrastructure used to supipercritical peak tariffs. Depending on the
items included in the metering implementation (erthanced technology for central air
conditioning control, in-home displays, etc.), théent of operational savings that are achieved
via the AMI (particularly elimination of manual negtreading costs), and rate design for
recovery of the AMI investments (e.g. per custoorerolumetric), some or all of the bill
reductions enjoyed by low-income customers wilebeded by the offsetting cost of the
investments. The IEE Whitepaper does not disdwssetconsiderations.

H. RESULTS OF THE PILOTS ARE NOT CONSISTENT AND NOT CALIBRATED.

As the authors state in their conclusion, someissuidund that "low income customers were
equally price responsive as higher income custofasrsn CL&P and BGE programs), others
found they were slightly less responsive compaoduigher income customers (Pepco DC and
SPP programs), while others found that low incoosgamers were half as responsive (PG&E)
as the higher income customers.”. The authorsotiattempt to determine the drivers of these
different results. It is thus difficult to look #tese results and understand which of them, if any
are predictors of likely relationships between agerlow-income and non-low-income
responses to dynamic pricing.

I. CUSTOMERS WITH MEDICAL OR OTHER NEEDS FOR ELECTRICITY SHOULD NOT BE
PENALIZED FOR CRITICAL PEAK USAGE.

Among the persons who would qualify for the desigma"vulnerable” in the context of critical
peak pricing are those who have a medical or simg&d for electricity. Such customers
include those requiring pumped oxygen, air conditig or filtering, refrigerated medicines, and
similar electricity-powered aides. Even if thditytioffers only peak time rebates, which do not
penalize a customer for failure to reduce demarhdeatritical peak hours, such customers may
feel that they must reduce demand.

Others who may suffer in a dynamic pricing regimetaose who feel the need to save money
and do so at the expense of their health and safetythe IEE Whitepaper points out, there are

showed that 5.0% of these customers saw bill ireg®af more than 10%.K. Herter,Residential implementation
of critical-peak pricing of electricityEnergy Policy 35 (2007) 2121-2130, 2126.
79

Id.
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no studies that confirm this concern. Energy adtexwho have worked with vulnerable people
for decades remain concerned that such customserstmathemselves at the expense of health
and safety. Two examples illustrate this problem.

In a brutal heat wave some years ago in Califoatiéeast one person died of the heat because
although she could well afford to pay for air cdiadiing, she had been raised in a situation
requiring great frugality, and could not bring hedfso pay for what she considered a luxEfty.

In the other example, a 76-year old woman in Califosigned up for the PG&E SmartR8te
critical peak pricing plan to save money. A utgianalyst neighbor reported that she was
"absolutely miserable — in part because she thostyhvhad to turn off everything in her house
but a couple of lights and her computer or TV idesrto save anything™

V. CONCLUSION

The authors of the IEE Whitepaper on the impactyofamic pricing on low-income customers
state that their "core finding" is that "low incormgstomers are responsive to dynamic rates and
that many such customers can benefit even withuftirg load.®* The two conclusions in this
core finding are very general ,they may or mayapgly to various utilities and, in any case,
they will vary in degree from utility to utility aund the country. Our paper explains why the
results reported in the IEE Whitepaper are nototliyepplicable to the varying situations of
different utilities and different jurisdictions thughout the country.

The first general conclusion addressed in the pdpatr many low income customers can benefit
even from dynamic pricing without shifting load osttd not be interpreted to mean that the
majority of low income customers will always betbebff under CPP even if they do not
respond. In fact, the percentage of customerijdimgy low income customers, in any utility
who would be better off under mandatory CPP thadeuexisting rates will depend on the
distribution of residential customer load shapehwvithat utility. Further, the amount by which
some customers (including low-income customers) beapetter off will depend on the existing
rates and the CPP rates at that utility, as wetthasncremental costs incurred to implement
CPP, such as the costs of smart meters and in Hemees

The second general conclusion addressed in th&Nl&iEepaper, that low income customers are
responsive to dynamic rates, also should not leegréted to mean that the majofitef low
income customers will respond to PTR or CPP wigmiicant reductions in peak use. In fact,

8 Jennifer Steinhauer, "California Heat Wave Endgh\iliDeath Toll Near 25;The New York TimeSeptember 7,
2007, available at http://www.nytimes.com/2007/0%@/07heat.html; Hank Shaw, "Victims of S.J.'slf&ieat
wave had so many things in common," August 20, 2006 Record OnLinavailable at
http://www.recordnet.com/apps/pbcs.dll/article? AIRB060820/NEWS01/608200331/-1/a_specialOdst viewed
September 3, 2010.
8 william B. Marcus,Residential Rate Design and Energy Efficiercpresentation to the NRRI Teleseminar on
8I‘-\;ate Design, February 11, 2010, availabldtip://www.jbsenergy.com/Energy/Papers/papers.htm

Id.
8 Much less the great majority, and definitely n60% of low-income customers.
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the percentage of residential customers at a gitiety who will respond to CPP, and by how
much, will depend on many factors, including thestg rates, the financial penalty imposed on
maintaining critical peak usage,, the percentagesnfral air conditioning, local climate
conditions and income levels, and perhaps othevkegbles. The authors do not maintain that
the pilots and programs examined in their repatrapresentative of every utility throughout the
United State¥. Instead, they state that “Other utilities shoesaduct pilots or market research
to verify that these results also hold for theistomers®

In the debates over the value of smart meteringdgndmic pricing for customers of various
utilities, the IEE Whitepaper has been and wilklied as proof that low-income customers have
nothing to fear from the implementation of suchiggek. A closer look at the paper reveals that,
however much the general conclusions of the IEEt®phaiper may approximate reality in some
situations, the Whitepaper does not lay to resttreern for impacts on low-income customers.

8 Response to Question 2
8 Response to Question 4.
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Appendix
ESTIMATING DEMAND RESPONSE VIA THE PRISM MODEL

PRISM (or the Price Impact Simulation Model) useseelasticity estimates derived from the
California Statewide Pricing Pilot in 2003-2004develop elasticity estimates for application in
other localities:

The California Statewide Pricing Pilot (SPP) proelliestimates of price elasticity for
residential customers that captured variationsistamer price responsiveness across
four different climate zones in the state. Theseneges were codified in the Pricing
Impact Simulation Model (PRISM) which allows priekasticities to vary as a function of
a zone's saturation of central air condition (CAQuipment and weather conditions.
Specifically, it was found that zones with highek@saturation (which were also the
hotter climate zones) were more price elastic #@res with low CAC saturations
(which were also the milder climate zonegSAC saturation was found to be a key driver
of differences in price responsiveness acrossdhes These findings made it possible to
express price elasticity as a function of CAC sation, allowing the PRISM results to be
projected to other regions of the counffy.

PRISM’ calls for the following inputs from the analyseging to use it to estimate demand
responses from a dynamic pricing pilot or tariff:

* Breakdown of average kWh per month usage, for eesial customers on
average, for residential customers with centratanditioning, for residential
customers without central air conditioning, andriEsidential customers with
central air conditioning who received an enableghnology such as a
programmable communicating thermostat, all byaaltday peak hours, critical
day non-peak hours, and non-critical day peak amdpeak hours.

* Residential all-in rates on average, expressedkWH#, and broken down by
critical peak pricing, peak pricing, and off-peaicmg.

* Residential customer charge.

* Non-energy variable charges (if any).

* Number of hours in the four periods in questioitjaal day peak hours, critical
day non-peak hours, and non-critical day peak amdpeak hours.

» Average central air conditioning saturation.

« Average daily cooling degree hours per hour (&tF72about 22C), and excess
of cooling degree hours per hour, for peak ange#k periods, broken down by
critical peaks and otherwise.

8 FERC Demand Response Assessment, Appendix D 38p224.

87 This list of inputs is from a 1997 version of PRI@vailable to the authors of this review. Accoglto emailed
answers to Questions put by the reviewers to tBe\Witepaper authors, the most recent versioh@fPRISM
model "is the Company'’s Intellectual Property ant publicly available.” Brattle Group Respons&iviewers'
Response to, Question 15. The Brattle Group nibizidone “can refer to the publicly available vendiof PRISM
through the EEL."
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» Ratio of impacts of customers with both centralcainditioning and an enhanced
technology to central air conditioning impacts.

To this data, the PRISM model applies substitudilasticities and daily price elasticities, drawn
from the results of the California Statewide PricRilot. The model allows the analyst to use
different substitution elasticities if they haveshee-estimated using other data. The model
then takes the inputs and the given elasticitiesumes them to estimate a per customer demand
response for both CPP and Non-CPP days for thelsdogal profiles®

We do not know what elasticity assumptions aréengarticular version of the PRISM model
used in the IEE Whitepaper. The authors do notigecan explanation of any adjustments they
may have made to the PRISM elasticities to maken timore reliable predictors of likely

demand responses of customers of the "large urilég.t In addition, we are not told what

"large urban utility" was used as the exemplahmgimulations, and cannot gauge the relevance
of the experience of customers of that utilityle experience of customers elsewhere.

As used in the IEE Whitepaper, the PRISM simulaiorodel is a black box. The specific
model of PRISM used has not been described nor anzalable by the IEE Whitepaper authors.
Nor have the IEE Whitepaper authors shared thesngsed in the IEE Whitepaper simulations
using the model are provided in the papeithe IEE Whitepaper does not reveal what is
assumed regarding the relative elasticities of ilm@eme and non-low-income customers, for the
simulated demand response exercise.

The IEE Whitepaper authors do agree, however,"thatrder to extrapolate the results from
their report to other utilities one must make atijients for differences in the values of various
key independent variables, in particular the I@fehe dynamic rate, weather and CAC
penetration® Accordingly, it is not possible to verify theafglness of the Whitepaper's
assumptions regarding low-income customers' demaspbnsiveness, as reflected in the bill
impacts estimated for the two critical peak pricgognarios*

The need to make adjustments to PRISM for apptinatutside California is described more
fully in the methodology and data section of thdREEDemand Response Assessment, also
authored by a Brattle Group team. The FERC Denrexgponse Assessment used the PRISM
model to estimate likely demand responses aroumddhntry. The Assessment authors
attempted to calibrate outcomes based on the PRiISHEI against a number of other pilot
results.

8 The analyst can then go on to the benefits exfitamaortion of the PRISM model, where data on éast loads
and resource costs are used to develop the vaiungaésd as above of the load reduced via the dymanting.

8 Response to Questions 10, 11.

% Response to Question 3.

1 To the extent the elasticities used in the PRISMIehare based on the California Statewide PriBiitgf, the
results for customers of different income leveks anly rough suggestions of direction and magnitfdesponse
of California low-income customers. The evaluatimised a cut-off for lower income ($40,000) thatastied to
household size, which makes it an unreliable idientdof poor households. As discussed further belwawever,
there is no consistent data from pilots or actatd offerings with regard to differences in resblised on income.
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The PRISM model failed to predict the observed deinmasponse. In a number of cases, using
input data from the utility in question, PRISM'sli@ania-based elasticity estimates over-
predicted the demand response that was actualgnad® This was so despite the fact that the
Statewide Pricing Pilot was run in four separate different climate zones in California, a state
with a wide variation in climate as a result ofgteat size.

The authors of the FERC Assessment acknowledgedsiime judgment must be exercised in
determining whether to extrapolate their findingstlarger population beyond the participants
of the pilot.®® Presumably judgment would also have to be appiieextrapolate the PRISM
results in the IEE Whitepaper to other geographeasand other residential customer
populations.

The FERC Demand Response Assessment authors dpdbalathe inability to translate the
California elasticities directly to other statesifunction of the relative lack of humidity in the
California climate zones, even the hottest zofieEo estimate likely demand responses more
closely, given this inadequacy of the CA SPP dldss, the FERC Assessment authors applied
two adjustments. In the pilot states with obseme=ailts lower than those predicted by PRISM,
the authors scaled back PRISM-simulated peak demeghattions to equal the lower impacts
that were observed in these three pilots. In anlilithe analysts derated PRISM-simulated
impacts by 20% for all states east of the Rocky Maims, to account for the humidity effect
observed in the three pilots.

From the adjustments that had to be made to praisdble results from PRISM in the FERC
Demand Response Assessment, it is clear thatkaswitedged by the IEE Whitepaper authors,
PRISM runs with elasticities based on the Califar@tatewide Pricing Pilot cannot simply be
used in other jurisdictions. At the same timerehe no publicly-available critique of the
methods used in the FERC Demand Response Assessnaelapt the California elasticity
findings to other areas in the United Stafe€ven as to the 20% deratings, it is not possible
know how the adaptations were made. For the aithieistments, we cannot know what the
adaptations were, how well the adaptations woik variety of situations, and accordingly
whether and to what extent the PRISM model, eveadapted, can be used with confidence to
predict demand responses from any other set afessal customers.

As the authors confirm, one can state with configethat adjustments must be made to the
PRISM model approach outside of California to achiasable results. In addition, the model's
predictions explicitly vary with variations in tleimate (cooling degree days), underlying rates,
dynamic pricing rate structure, and penetratiooeritral air conditioning (and enhancing
technologies).

92 This error occurred in applying PRISM to the résof pilots in Maryland (BGE), Missouri (AmeremadNew
Jersey (PSE&G).

% FERC Demand Response Assessment, at p. 234.

%Id., at p. 235.

% d.

% FERC did not study impacts in Canada.
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