AUSTIN ENERGY’S TARIFF PACKAGE:
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AND PROPOSAL TO CHANGE

BASE ELECTRIC RATES

AELIC’'S OBJECTION TO THE REBUTTAL TESTIMONY OF MARK DOMBROSK! AND MOVE TO
HAVE ADMITTED CERTAIN EVIDENCE UNDER RULES 106 AND 107 OF THE TEXAS RULES OF
EVIDENCE
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TO THE HONORABLE JUDGE HERRERA:

COMES NOW, Texas Legal Services Center (“TLSC"} on behalf of Austin Energy Low

Income Consumers (“AELIC”) and objects to the Rebuttal Testimony of Mark Dombroski, stating
the following:

I

At page 41 of Mr. Dombroski’s rebuttal testimony he contends AELIC based its position
that an inverted block rate design promotes conservation “ on general knowledge, not any
specific documentation or study.” Although Mr. Dombroski’s cites AELIC RFl 1-2, he has
mischaracterized it. Mr. Dombroski did provide the copy of the AELIC RFI which shows AE had
its own study that AELIC relied upon regarding AELIC’s position that inverted block rates
promote conservation. Therefore, in fundamental fairness and pursuant to Rules 106 and 107
of the Texas Rules of Evidence, AE is asking to have admitted at the same time AE admits Mr.
Dombroski’s Rebuttal testimony the remainder of AELIC RFI 1-2 as well as a copy of AE’s own
study referenced in that RFl response. These documents are attached as AELIC Ex. No. 1

Respectfully Submitted,
Vo)
Lo
o~ Texas Legal Services Center
= 2101 Interstate 35 South, Suite 300
i Austin, Texas 78741
£c?; 512.477.6000
=
o~d

State Bar No. 04780600
Icooper(@tlsc.org; oyesapa@yahoo.com




Randall Chapman
State Bar No. 04129800
rchapman@tlsc.org

Attorneys for AE Low Income Consumers
CERTIFICATE OF SERVICE

The undersigned certifies that TLSC has served a copy of the attached document upon all
known parties of record by email and to the Impartial Hearing Examiner on the 23™ day of May

Lanetta M. Céop
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AELIC EXHIBIT NO. 1

Description of Exhibit: Completion of AELIC response to AE RFI that was referenced in Dombrowski
Rebuttal testimony.




AELIC Response to AE RFI No. 1-2

AEL-2, AE RFI No. 1-2: On page 5 under the topic ‘Rate Design™ for pal 3. please
provide all supporting documentation and studies for each of the statenicats listed
below. In addition. please indicate whether each statement 1s a fact or opinion.

a. “An inverted block rate design promotes energy efficiency.”

b. “The design of an inverted block rate requires the initial block or {irst two
blocks, depending upon the number of rating tiers. to be priced below
average cost.”

c. “AE’s first tier represents the most inelastic usage tier.”

d. “Rates should be significantly below cost.”

& “A rate design promoting energy efficiency requires low fixed charges.™

f. “Under an inverted block rate design the average price to a customer 1s
smoothed because each price tier is incrementally added to the bill.”

Answer:

a. Fact based on my general knowledge and on AE’s own study. See AE Respori_2 to ICA

RFI No. 1-22. See also App B to AE’s rate filing package.

Fact based on pure mathematics. See AE’s response to Rourke No. 1-5; App B to AE’s
rate filing package, and App M-53 to AE’s rate filing package.

Fact based on my general knowledge of elasticity of demand studies for electric pricing.
Did not rely upon specific documentation.

My opinion given the fact that AE has five rating tiers; that the amount of revenues that
can be realized is limited to its embedded costs; that AE has a fixed charge that creates a
countering effect to the inclining block nature of the first block and perhaps second
blocks.; and that the first tier is the least susceptible to price changes.

Opinion based on general knowledge and on AE’s recognition of the conservation effect
of inverted block rates. For instance see executive summary of attached study;
however, did not review any specific study or document to answer the rfi.

Fact based on general math concepts. No study or document.

Prepared by: LMC

Sponsored by: Lanetta Cooper
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Executive Summary

Chis report documents @ residental vate stedy that Christensen Associates Lnerey
Consulong, LLC(CA Energy Consulting) conducted on behall of the Kunsas Corporanan
Coramisston (KCCY The KCC 15 imterested m studying rates that can eocourage
conservation and/or provide eificient rites. "Conservation” refers io providinig customers
with incentives 1o reduee energy consumption. “Ifficient rates™ are those that provide
customers with prices that reflect the marginal cost w serve them. which m theory feads
the most elficient use of resources (o eleetnerty generators). These two goals do not
abways concude. For esample, a TOU rate may have fow olt=peak prices 1o vetleer thie fuc
that only low-cost generators are needed to serve off-peak loads. While this price 1s
cthicient. it provides less meentive fo conserve i off-peak hours than an cquivalent (T
price gn which the price s the same across atl honrs)

We used data from Kansas City Power & Light (RCP&L). Westar Tnergy (Westar), and
Midwest Energy (Midwest) to analyze several alternative residential rate structures. The
rate structures mcluded in the swudy are:

v Dlatraie,

»  Stringht-fixed varable (SFV) vate:

o Inclming block vare (13R),

e Tmic-ol-uze (TOU) rate; and

¢ Day-type TOU rate.

The Tat rate 15 meluded primarntly as a reference case, m which the price does not vary by
tuie or with the level of customer use, SEV rates address the athty's inecentive to promole
canservavon and encrey elficiency by mereasing the fixed monthily customer charge and
reducing the throughput volumetnie rate. thereby recovening all vtihty fixed costs Hiroush
ficed charges rather than through volumetrie rates. An IBIR s intended 1o provide an
meeninve to conserve by mercasing the rate a customer pays as its usage level mercases,
[OU rates are mtended o provide etficient price signals by charging rates that are based on
the averaze cost o serve customers. TOU rawes therefore give customers an icening o
reduce usage during mgh-cost hours (e g.. shmmier alternoons) and mereasc usage durmy
Jow-cost hours (e.g.. overmght hours). Day-type TOU rates add a "dynamic” compavent o
[OU rates that provides customers with a significant meenfive to reduce usage on the -
hottest, most costly days to serve them.

Fach of these rate structures aflects customers difterently depending on therr usage fevels
and patterns. The relationship between bill impacts and customer usage levels is ol miteres
because stakeholders otten wagl to avord adverse bill impacts tor low-income customers,
and low-meome customers are olten believed to use less electnenty than other castomers
[he advantages and disadvantages of cach rate structure are deseribed ==the full ieport.

Research Approach

Fhe following steps were used to evaluate the alternarive rate structures ol micrest:
[y Desien revenue-neutral alternatve residential rates tor cach utitity:
2y Estimane customer-level hull impacts for cach rate structire at historical fowads

CA Enerey Con vl



) Evaluate the retanonship between bill impacts and customer usage levels,

O Sunudate the changes in customer usage fevels and patterns (e, "demand
response”) in response to the new rate structures: and

S Estimate the potential lor utihity revenue less (revenue attriton) due to mispricig
the new rale options

Desien vevenuc-neuual alternatve residential rates tor cach witlity: Separate o enue-
ncntial rates were designed for cach utility using utihity-spectite residential custimer usage
data and Southwest Power Pool (SPP) price data (to design the TOU and day-type TOU
rates). The rates were designed so that they produced the sanie amount of total revenue as
the current rate produces.

Fstimate customer-level bill impacts for cach rate structure at lstorical foads: Fach
customer's bill was caleulated for both their current rate and cach alternative rate structure
nsiny histortcal loads,

I-valuate the relationship between bill ampacts and cusiomer usiaee levels: o evaluate the
e hwaonship between bill impacts and customer usage levels. the bill impacts are displaved
as » vter plots agatnst cach customer's average monthly usage (in kWh). Thas allows for
an easy exammaton of how bill unpacts vary with customer usage level

Sunalate customer demand response to each rate structure: Sunulation was used o estunate
the changes m load that could be expected from cach rate structare. We used evidence
fronn existimg studies on customer price respotsiveness to provide estimaies ot e potential
mazintude of the load changes (which, depending on the rate. could be an overall mercase.
an overall reduction. or shitting front high- to tow-cost hours) that might be expected from
cach rate structure.

I stnvate the potential for utility revenue ioss (revenue attribon) due to mispricing the new
vite opuons: The final step was to examune the potential for utihty revenue ultricon. or ost
revenues, due to self selection and demand response. Revenue atietion due to customer
self selection can occur when the utiliny sets rates without accounting for the tendency of
customers o scleet the rate that s most beneficial for them (e, gives them the lTowest bith.
Revenue attntion duce o customer demand response can occur when the uulity sets rates
u-.e histonical load profiles but customers modify their usage patierns m response to the
priene signals of their new raie.

= CAd Encrev Consulting



Research Implementation

W used utiity=spectlie customer data w caleulate bill impacts {or cach rate structure
KOP&L and Westar provided us with 2007 hourly data irom therr residential load vescarch
samples. Midwest did not have a load research sample. and mstead provided us with 2004
maouthly billing data foc s residential customers.

The rates wathin the alternative structures were set to produce the same total revenue 22 he
cxistung base residential vate for the avatlable sample customers. Therefore. the tirst step n
(he rate design process was (o caleulate the total revenue (accounting for the sample
weights) from the base residentiat rate. The assumptions used when setiing the rates were
(a) all customers arc on the rate (... there s no customer sclection issuc), and (b) the
Instorical foad profiles are retamed (1.e.. we 1ignore the potential effect of demand 1o:ponsc
on customers” usage and bills).

For cach of the rate siructures, we caleulated customer-level bilis usimg the available
customer-level foad data, the "base” residential rates, and the newly designed rates. We
then calculated "mstant” bill impacts, which are the bill impacts before the customers
modifv thew load profiles in response to the new price signals. For case of analvais, scana
plots of bl mipacts verses custoner’s average monthly usage were usc Wl 0T some of the
rate structures, such as 3R or SEV, the bill impacts are strongly relatea o customer sive
For others, such as TOU. this 1s not the casc.

Research Results =

Bill Impacts
Pables ES. I ihrough 'S.3 provide results that sumnranze the il napact analvses. Four
statisties are provided for cach utility and rate structure:
e e share ol customers that expertenced a bill ingrease of 10% or move on the o ow
ral¢ structurce. ‘
¢ The shave of customers that experienced a bill decrease oi 18% or more on the new
rate structure;
e The average percemtage bill impact for customers who use an average of SO0 kWh
per month or less; and
¢ The average percentage bill impact for customers who use an average of 2.000 kWh
per moenth or more.

These statisties are mtended to facititate companisons of bill impacts across rate struciures
and utithities. Following are the key observations from these tables:
¢ The flat, TOU, and day-type TOU rates do not produce large percenaec load - -
impacts tor very muany customers (as shown i the "Greater than 10%4 column'')
s The ll napacts for the fTat. TOU, and day-tvpe TOU rates are not stronely related
1o customer usage levels (as ilustrated by the similanty of the averaee bill impacts
m the "Low Use " and "High Use" eolumns?

3 ot Enerov Consulting



E d

customers {e.ge..

Fhe high customer charge m the SEV rate leads 1o targe bill mercases tor fow-nse
27 4 percent tor KCP&L'S low-use cusfomers). T

lie percentage nll

deercases Tor lngh-use customers on this rate structure are smaller i magnitude

{eig

5.7 pereent for KCP&L's high-use customers).
Despite the fact that IBR and SFV have oppostte clfects by customer nusage levels,

combmning the two rate structures 1s not enough to oftset SFV's adverse bill impacts
for low-use customers.

Table ES.1: Summary of Bill Impacts by Rate Structure, KCPAL

——

' Share of Customers Dyisl) Average Bill impact by Customer Usage |

' Rate Structure ] Impact Amount A Y
Greater than | Less than Low Use (<500 |  High Use (>2,000 |

| 10% | 0% | kwWhimo) _ kwhimo,) %

| ﬂat rate ] 1.3% 0.0% 01% | - 0.6% R
L SFV | 15.1% 0.0% - 274% 57% |
| IBR B | 49% T 00% | 66% | 104%
LIBR + SFV. | 39% - 0.0% 21.2% 26% ;

! Tou_ 1 03% | 0.0% _05% -0 7% e
,, Daylype TOU | 03% | 0.0% -0.5% 05% |

Table

Rate Structure

ES.2: Summuary of Bill Inipacts by Rate Structure, Ilestar

hare of Customers by Bill
Impact Amount

Average Bill Impact by Customer Usage

- -.,-,._.,

“Sh
I Greater than

Less than Low Use (<50 High Use {>2,000

i 10% = -10%°% | kWhlmo) kWh/imo.)
| Bl ate | oo/o 0.0% | 01% 1 2.6%
| 5 B | 35 66% | 46, sj/n 10.1% |
LIBR - 5. 6% 0.0% A8%_ 1 88%
CBRSFV. T 288% 0.0% 42.2% -4.8%
[ TOU B ‘_  0.0% 0.0% 0.1% B 1.9% [
{ Day-type TOU : 0.0% 0.0% 1.4% 15% B

Table E8.3:

Summary of Bill Impacts by Rate Structure, Midwest

Rate Structure

_Flatrate

SFV

L 18R ) o
| IBR + SFV

| Share of Customers by Bill
! Impact Amount

Average Bilt mpact by Customer Usage

Grealérthanl Less than |

Low Use (<500

High Use (>2,000

i 10% : ~10% kWh/mo.) kWhimo.)
I . o% . l 0.0% 3 22% 3.9%
! ] ]Q ‘_5 B 0_4_.:0_'_ A 20 7"/0 p S -8 8%
= eo_r 00% | wew | ;‘36;:““
137% | 0.0% 16.7% I 1.9%

The customer-level bill impacts shiown above are those that occur before customers tiahe
aci-ms to adapt to the new rate structures (e.g, by shuiting or reducing load). Of course,

the 4
bhehavior.

JPotmost of these rate structures s to provide customers with meentives to chanve
The primary incentive goal of cach rate structure can be summarized as follows:

( A /l:u« a ( wl\u/f/u“



R

o SV Blhionnates the ntlity's disimeentiyv e to cacouraee conscrvation and enerey
clhiciency. As aoside effect. SEFV reduces the custemer-lev el meontive o conserye
hec mse the voliamerrie rate has been reduced

e [BR: Disconrages mercases in consrmption levels, parncalarly tor high-nse
customers who face the hugh tad-blnck price Note that Jow-nse custoniers niay
crpetiency a decrease ny then meentive to couscerve because they face the velatrvedy
fem~nntal block price.

¢ TOU: Encourages customers to shift mtra-day foad from peak 1o eli=peak howrs

«  Dayv-type TOU: Binlds upon standard TOU by providing added meentives 1o
reduce usaee on gh-cost divves,

Demand Response

Lo cvaluate the potental magnitude of the usage changes desceribed abeve, we developed
simpile clasticity-based models o simulate the changes in usage for cach ol these rate
structures. The resaits of these stimmlations show that SEV leads to smudl imereases
averalb usage: IBIR leads to small decreases m overall usage;, TOU leads to decrease. m
peale-period asage and increases in off-peak period usage: and day-tvpe TOU produces

arece shatts of usage hrom peak to olf-peak perods on higher-priced days.

Revenue Attrition

Fanally, 1T cerort exanmimed the potential for utility revenue atintion (recovermg lese
revente than forecasty dae to custamer self selection and demand response. Thal v when
the ntihty sers the rarcs for an optional pricing program, 1t does not know which customers
will select the tate, or how the customers who select the rate will modidy therr load profile:
i responise o the new price cignais. Our analvsis provided an indication of the scale of
this potentind probiem by assuming that customers select the rate that provides ther wath
the fowest bill (customer self selection); and by stmulating customer demand response
(AT EANEE Of Prce responsiveness patameters (1.c.. price elasticities). The results
meicated that both tvpes of revenue atwition (1.c.. due 1o customer scll selecnon and
demand responsey are mare pronounced for SEV and IBR than they are for TOU i day-
type TOUL

Cod Encrey Considting

W



Austin Energy’s Response to ICA’s 1st RF]

ICA 1-22. A. Has the_residential inclining block rate structure produced any evidence
' that the rate design has reduced energy use per meter?
B. Please provide any such evidence.
C. Provide any price elasticity estimates which Austin Energy has derived
from the rate structure.
D. Provide any residential price elasticity estimates which Austin Energy

utit®z85in designing the rate structure
ANSWER:

Please refer to Attachment 1: 2012 Conservation Pricing Signal Impacts.

Prepared by:~~ BE
Sponsored by: Mark Dombroski

749/11/7051414.1
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AE's Response to ICA RF! No. 1-22
Attachment 1
Page 1 of 9

NewGen .
NTELEYE& Solutions

3420 Executive Center Drive
Suite 165
Austin, TX 78731

Memorundum Phone: (S12) 479-7900

To: Barksdale English

From: Tony Georgis, Grant Rabon, and Justin Rasor
Date:  December 12, 2015

Re: 2012 Conservation Pricing Signal Impacts

In support of the broader Regulatory Consulting Services to Austin Energy (AE), NewGen Strategies and
Solutions, LLC (NewGen) is evaluating the impacts of the 2012 conservation rate pricing signal on
residential energy consumption. As a result of the 2011 Rate Study, AE updated customer rates and
implemented new rate structures. One of the objectives of the 2011 Rate Study and subsequent rates
was to develop rates aligned with AE’s commitment to energy conservation. As a result, the residential
customer class rates were redesigned to send pricing signals to further support energy conservation.

The 2012 rates were updated and structurally changed to include five tiers or “blocks” of monthly
consumption starting with the first tier of 0 to 500 kilowatt-hours (kWh) up to the final tier of 2,501 kWh
or more. The rates also included seasonal price signals, which increased prices in the summer periods
(e.g. June through September) as customers typically use more electricity. This increase in costs as
customers consume more electricity and increased costs during the summer months, sends a strong
pricing signal to customers to conserve electricity as it could significantly reduce their monthly bills. The
AE Residential customer class includes both single family detached and multifamily homes. Single family
and multifamily each represent roughly 50% of the total customers or meters within the full Residential
customer class. Table 1 summarizes the Residential-Austin Rate and the tiered rate structure.

Table 1
Residential - Austin (Inside City) Rate
Charge Oct. - May Jun. - Sept.
Customer Charge $10.00 per month $10.00 per month
Energy Charges
0 - 500kWh $0.018 per kWh $0.033 per kWh
501 - 1,000kWh $0.056 $0.080
1,001 - 1,500kWh $0.072 $0.091
1,501 - 2,500kWh $0.084 $0.110
2,501kWh and greater $0.096 $0.114
Power Supply Adjustment See Tariff See Tariff
Community Benefit Charge See Schedule See Schedule
Regulatory Charge See Schedule See Schedule
Note: the Residential ~ Outside Austin rate includes three pricing tiers, not five as shown of the
inside city rate above.
Economics | Strategy | Stakeholders |  Sustainability
www.newgedstrategies.net



AE's Response to ICA RFi No. 1-22
Attachment 1
Page 2 of 9

Memorandum

Mr. Barksdale English
December 9, 2015
Page 2

This memo evaluates how the 2012 rates and pricing signals may have impacted residential customer
consumption amounts and patterns. While it is difficult, if not impossible, to precisely state the exact
amount of energy conserved directly due the 2012 rates, we are able to evaluate consumption patterns
prior to and after the rates were implemented and identify outcomes and any consumption reductions.
This memo report summarizes the initial results of our work, including the following:

@ The change in residential customer consumption since the implementation of the conservation
rates on October 1, 2012;

@ The methodology used to “normalize” the consumption data to account for differences in
weather or broader market trends (e.g. more efficient appliances, improved home construction,
etc.);

® The suggested impact of the conservation rate signal; and

= Potential opportunities for AE to use and optimize the data and results in future program and
operational decisions.

Executive Summary

To best understand and attempt to quantify the impact the 2012 conservation rate change had on
residential consumption levels, one must “normalize” the annual consumption data for each customer
and the electric system as'a whole. Normalizing the electric consumption data attempts to remove the
influence of specific variables (such as weather) on the level of electric consumption from year to year.
By removing these key variables’ influence on the electric consumption results, other variables (such as
the rate change) may be evaluated for their impact on the actual consumption results. To normalize the
consumption data, NewGen utilized average residential monthly consumption data from 1999 to
September 2012, the month before the new rates took effect. Using this consumption data and
monthly temperature data (e.g. heating and cooling degree days®) for the same period, we performed a
regression analysis to quantify how consumption is correlated with and changes due to the
temperature. This regression allowed us to identify and eliminate the impact that the weather had on
consumption levels. In addition, the regression allowed us to generally account for the year over year
impact of broader, market driven efficiencies such as the efficiency improvements in appliances,
lighting, home construction, motors, air conditioning, etc.

The regression was then used to project what the “normalized” consumption for the period of fiscal year
(FY) 2010 through 2015. This normalized projection of consumption was then compared to"the actual
consumption levels to better understand and identify the impacts of the conservation pricing signal
rates. The weather and market normalized analysis suggests the implementation of the conservation
pricing structure in October 2012 (FY 2013) contributed to a material and significant reduction in
electricity consumption in the residential customer class. Figure 1 compares and calculates the

! A degree day is a numerical representation of the difference in the average ambient temperature for the day and
a certain setpoint (i.e. 65 degrees). Cooling degree days reflect a need for air conditioning, while heating degree
days reflect a need for heating.

2 Austin Energy’s Fiscal Year is October 1 through September 30.

Conservation Pricing Signal Impacts_12-9-15 32
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difference in the annual normalized (i.e. projected) and actual electric consumption for the residential
customer class.
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Figure 1: Projected vs. Actual Energy Consumption

Figure 1 shows the projected and actual consumption levels for FY 2010 through FY 2012 at similar levels
in the years prior to the implementation of the conservation pricing rates beginning in FY 2013. In the
first year of the conservation pricing signal, FY 2013, the analysis suggests a 3.8% reduction in the
projected consumption levels with 4.9% and 7.6% in the subsequent years. FY 2012 projected
consumption levels do exhibit a slight decline in comparison to the prior two years. However, this slight
decline is not unexpected and within a reasonable projected or forecasted difference. FY 2012 also
began on October 1, 2011, directly after the hottest summer on record for Austin. This may have led to
a potential customer behavioral change as FY 2012 came directly after what were likely some of the
highest customer bills in recent years from the record heat. The monthly projected and actual data also
suggests customers reduced consumption in the fall of 2011 (beginning of FY 2012) after the record
heat.

As intended by the implementation of the 2012 conservation rate pricing signal, as the rates and electric
bills increased, customers began changing behaviors and conserving electricity. This relationship
between price or rate increases and resulting reductions in electricity consumption is commonly known
as elasticity of demand. Our research shows the long-term elasticity of demand (e.g. the measure of
customers’ reduction in consumption related to a price increase after a two to three year period) is
approximately two to three times higher than the short-term elasticity of demand. This research
suggests that as customers have more time to adjust to pricing signals, they conserve more electricity as

Conservation Pricing Signal Impacts_12-9-15 33
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they change behaviors and purchase energy efficient goods and products. This trend is also reflected in
Figure 1.

While quantifying the exact reduction in consumption directly attributable to the 2012 rate change is
likely impossible, we can identify trends in consumption patterns and estimate the impact of the rates
by identifying and eliminating the most influential variables. The results of our analysis clearly suggest
the implementation of the 2012 conservation rate structure resulted in a significant reduction in energy
consumption. Finally, and aligned with our research regarding elasticity of demand, the longer term
conservation results for FY 2014 and FY 2015 in Figure 1 are increasing and higher than the first year.
Thus, if AE continues evaluating the impact of the conservation rates in subsequent years, they may
observe the consumption reductions stabilizing at 10% to 12% per year as illustrated in the 2015 data,
which is approximately two to three times as much the first year {FY 2013) reduction of 3.8%.

Scope of Work and Methodology Overview

Task 4 (Task) of NewGen’s Regulatory Consulting Services includes evaluating and identifying the
impacts of the 2012 conservation rate pricing signal on residential customer consurnption and
behaviors. As the conservation pricing signal was intended to promote energy efficiency and reduce
consumption, NewGen primarily focused our analysis on the residential billing and consumption data to
identify the potential reductions in consumption attributed to the conservation pricing signal. While the
primary goal of the Task is identifying the potential reductions in residential energy consumption, the
Task also includes the examination of the 2012 conservation rates’ influence on customer interest, and
use and adoption of AE’s Customer Energy Solutions or demand side management (DSM) programs. At
AE’s request, this memo report and related results are focused on and summaiize the residential billing
analysis and related changes in residential consumption. Subsequent reports to AE will integrate the
remaining Task elements including the DSM evaluation, conclusions, and findings.

To evaluate and attempt to quantify the change in consumption attributable to the 2012 conservation
rates, NewGen applied an industry accepted methodology to “normalize” the annual consumption data
for each customer and the electric system as a whole. Normalizing the electric consumption data
attempts to remove the influence of specific variables (such as weather) on the level of electric
consumption from year to year. By removing these key variables’ influence on the electric consumption,
the impact of the pricing signal may be analyzed for its contribution to changes in consumption patterns.
A summary of the methodology and approach to determine the impact on consumption. for the
conservation rates is included below.

Billing Database and Data Gathering

To examine the potential impacts of the conservation rates, NewGen used the existing AE billing
databases or {the CIS and CCB systems] as the foundation for normalizing and projecting the residential
consumption levels. Once the regression was calculated, it was applied to each customer bill for FY
2010 through FY 2015 to project a weather normalized consumption profile. This normalized profile was
then compared to the actual consumption levels to determine the differences.

Conservation Pricing Signal Impacts_12-9-15 34
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Weather and Broader Market Trend Normalizotion and Regression Analysis:

To normalize the consumption data, NewGen relied upon and leveraged portions of an existing AE
weather normalization model. AE currently uses this weather normalization model to forecast load for
budgeting and financial purposes. NewGen used portions of the existing AE model, as it has historical
residential consumption data by month from 1999 through September 2012, the month before the
conservation rates took effect. Using this historical consumption data and monthly temperature data
(e.g. heating and cooling degree days) for the same period, we performed a regression analysis to
quantify how consumption is correlated and varies with the temperatures. The regression analysis also
identified an annual general reduction in consumption levels that represents the broader market trend
and impacts of more efficient products, appliances, and homes. The regression only included data
through September 2012 to ensure the regression formula and projections were not affected by the
significant change in rates and rate structure after October 1, 2015. By applying the results of the
regression, it allows us to identify and eliminate the impact that the weather had on consumption levels
and generally account for the year over year impact of broader, market driven efficiencies. Please note,
the regression NewGen developed is slightly different than the one currently-=%fetlated and included in
the AE regression and forecast model. The regression used to support this Task and analysis was
developed using data prior to the implementation of the 2012 conservation rates and also includes a
variable to account for broader or market-wide conservation behaviors and improvements in energy
efficiency.

The results of the regression analyses provided an R-squared value of 0.97. R-squared values for a
regression are a statistical measure of how close the data points align with the fitted regression line.
The higher the R-squared value the more closely the regression analysis fits and projects the data. For
example, the 0.97 value means that 97% of the monthly consumption data points are explained by the
regression.

Projected and Actual Monthly Consumption

Using the regression results, the FY 2010 through FY 2015 customer bills for the entire residential
customer class were recalculated. By recalculating the consumption with the regression formula, it
creates a projected consumption based on the temperatures for each month and takes into account an
annual reduction in consumption based on broader energy efficiency market trends. The projected
consumption levels were then compared to the actual consumption to estimate the change in
consumption patterns associated with the 2012 conservation rates.

Outcomes and Resulis

Table 2 shows the results of the projected consumption for FY 2010 through FY 2015 compared to the
actual consumption.

Table 2
Projected and Actual Residential Class Consumption
Projected Actual Difference
Year Consumption (MWh) Consumption (Actual vs. Projected)
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(MWh)
FY 2010 3,916,845 3,971,957 55,112 1.4%
FY 2011 4,236,819 4,313,108 76,289 1.8%
FY 2012 4,284,709 4,245,712 (38,996) -0.9%
FY 2013 4,239,601 4,080,281 (159,320) -3.8%
FY 2014 4,442,228 4,225,378 (216,850) -4.9%
FY 2015 4,523,698 4,177,829 (345,869) -7.6%

As Figure 1 and Table 2 show, there is a clear trend in the difference between the projected and actual
consumption in the years after the conservation rates were implemented in FY 2013. The regression
projected consumption levels for FY 2010 through FY 2012 that remained relatively stable, within +/-
1.8% of the actual consumption for each year. However, beginning in FY 2013 with the new
conservation rates, the actual consumption levels are materially and significantly less than the projected
or “normalized” consumption. In the first year of the conservation rates, the analysis suggests a 3.8%
reduction in the projected consumption levels with 4.9% and 7.6% in the subsequent years. It is also
important to note Table 2 also shows the reductions in electricity consumption growing in each year
following the implementation of the conservation rates. This trend suggests as customers have more
time to adjust behaviors and/or consider the new rates in their purchasing of products and equipment,
the resulting consumption further declines. These results from FY 2014 and 2015 align with and support
academic and research studies on the longer term effects of conservation pricing signals-and increasing
utility bills and rates. Additional discussion on the short- and long-term effects of the conservation rate
structure are included in the Elasticity of Demand portion of the memo below.

As the Residential class includes both multifamily and single family homes, there was a concern that the
recent economic recovery and perceived increase in multifamily construction such as apartment or
condominium complexes may impact the results. The average multifamily customers consume
approximately 650 to 800° kWh per month while average single family customers consume 1,000 to
1,600 kWh per month. If, or as, the number of multifamily customers begins to increase dramatically
and shift the ratio. of multifamily to single family customers within the class, there is a concern it may
distort the results and artificially reduce the comparison of actual consumption levels to the projected.
However, due to the regression analysis and application of the resulting formula, the results are not
dramatically affected by a shifting mix of multifamily and single family customers within the class. The
regression formula considers and includes each year’s average monthly customer consumption and
recalculates the projected consumption based on each individual customers’ consumption profile. Thus,
the evolving or changing mix in the Residential class housing stock is reflected in the projected results.
Furthermore, it appears the growth rates in multifamily customers (approximately 1.5% per year) are
not dramatically higher than single family (approximately 0.3% to 1.2% per year) for the past two to
three years.

* The average monthly consumption is based on the billing database information for 2014 and 2015 with the range
representing the inside versus outside City customers.
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Finally, while FY 2012 results show a slight decline in comparison to the previous two years; this slight
decline is within a reasonable projected or forecasted difference. This slight decrease in FY 2012 is
similar to the FY 2010 and FY 2011 results showing slight increases of actuals versus projected. FY 2012
also began on October 1, 2011, directly after the hottest summer on record for Austin. This may have
led to a potential customer behavioral change as FY 2012 came directly after what were likely some of
the highest customer bills in recent years from the record heat. A comparison of the monthly projected
and actual data also suggests customers reduced consumption in the fall of 2011 (beginning of FY 2012)
after the record 2011 summer heat. The actual consumption levels for the fall months at the beginning
of FY 2012 were typically lower than the projected amounts. NewGen further examined the FY 2012
consumption data and regression analysis in an attempt to identify a variable that may further improve
the precision of the regression projections, but there were no other statistically valid indicators to
include.

Elosticity of Demand

As intended by the implementation of the conservation pricing signal in October 2012, as the rates and
electric bills increased with greater consumption levels, customers began changing behaviors and
" conserving electricity. This relationship between price or rate increases and resulting reductions in
electricity consumption is commonly known as elasticity of demand. Elasticity of demand is a:common
economics term -used to measure the market responsiveness (elasticity) related to the change in
consumption or demand of a particular product due to the change in its price. Understanding the
elasticity of demand for electric rates is important in designing rates to achieve conservation goals.

Elasticity of demand is typically represented as a ratio of the percent change in demand divided by the
percent change in price. These ratios are typically negative, which indicate as prices increase the
demand or consumption decreases. The elasticity of demand also changes and typically increases as
more customers become aware of the changes and are provided more time to adjust to the new pricing
signals. For example, as the rates were implemented in October 2012 some customers began making
adjustments to behaviors or implementing energy efficiency measures early in the FY, while most
customers likely took the first six months to a year to fully realize the impacts to their total bills and
begin making adjustments. As time went on, and more customers had time to adjust behaviors, the
amount of conservation increased.

Our secondary market research identified short-term elasticity of demand in the range of -0.08 to -0.24.
This data suggests each 10% increase in electricity bills would result in a reduction of 0.8% to 2.4% in
customer consumption in the short-term (e.g. one to two years). Our research also showed long-term
(e.g. two years or more) elasticity of demand was in the range -0.30 to -0.75 with some case studies as
much as -1.0. As the data show, the long term elasticity of demand is approximately two to three times
higher than the short term elasticity of demand. This general trend in the short- and long-term elasticity
of demand is clearly seen in Table 2 and Figure 1 as the difference between the actual and projected
consumption grows each year after the rates were implemented. The difference between the
“normalized” or projected and actual consumption in FY 2013 is -3.8% and grows to -7.6% in FY 2015, or
approximately double the short term amount.

Elasticity of demand is often used to project customer behavior with changing electric rates and support
the design of rates such as AE’s inclining block rate. Using or integrating elasticity of demand in rate
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analyses and revenue projections allows utilities to better understand and optimize the relationship
between increasing the rates and impacts to system loads or consumption. For example, if AE were to
implement a conservation pricing signal in other customer classes, it should use the short- and
long-term elasticity of demand to facilitate the design of the rates and achieve a specified or targeted
amount of conservation (e.g. 5% less than normalized). AE may also consider incorporating elasticity of
demand to help project and forecast system consumption for the Residential customer class as it nears
the long-term elasticity of demand impacts. Thus, if AE continues tracking the impact of the
conservation rates in subsequent years, they may observe the consumption reductions stabilizing at
approximately 10% to 12% per year, or approximately three times the amount of the first year
reductions. This may also help to improve system load and revenue forecasts for the utility.

Future Analysis

Additional analyses of the conservation pricing signal may yield key information in supporting and
optimizing the design and implementation of AE’s Customer Energy Solutions or energy efficiency
programs. Task 4 includes additional examination of the conservation rates that may provide insight
into market segmentation and the calculation of the residential customer class’ elasticity of demand. By
leveraging the geographical information (e.g. zip codes or general premise locations) available for the
Residential customer class and consumption patterns available through the analysis complete to date,
we can develop maps across AE’s service territory to identify, cross reference, and evaluate:

= Areas that include concentrations of larger residential electricity consumers;
s Areas that include more efficient customers;
= Areas or types of customers that responded the most to the conservation pricing signals;

= Areas that included the highest or lowest monthly bills as a percentage of median income and
their adoption of AE’s Customer Energy Solutions;

= Consumption profiles based on census related data such as income levels, home sizes, home
values, etc.;

= The roles of income, house vintage/type, inside or outside city, and family size and their
influence on conservation from rates and participation in Customer Energy Solutions;

= QOthers as directed by AE.

This additional analysis and resulting market segmentation should support AE’s Customer Energy
Solutions offerings by informing and further improving conservation related programs for customers.
The information can help AE better target and capture potential Customer Energy Solutions participants,
identify segments approaching saturation/diminishing returns, and identify market segments that are
under/overserved. NewGen also plans to develop more discrete regression analyses to support the
development of AE’s specific elasticity of demand ratio for the conservation rates.

38
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Findings and Conclusions

The regression analysis performed on the monthly average consumption and temperature data
is highly correlated and a valid regression to project or “normalize” the actual annual
consumption for comparison to actual levels.

While quantifying the exact reduction in consumption directly attributable to the 2012 rate
change is likely impossible, the results of the regression analysis strongly suggest the
conservation pricing signal implemented in October 2012 (beginning of FY 2013) have resulted
in material and significant reductions in residential electricity consumption. Prior to the rate
change, the projected and actual annual consumption were closely aligned, while FY 2013
through FY 2015 each showed substantial and increasing levels of conservation.

The analysis suggests significant reductions in energy consumption in FY 2013, FY 2014, and
FY 2015 of 3.8%, 4.9%, and 7.6% respectively as compared to weather normalized projections.

Our research shows long-term (e.g. two years or more) elasticity of demand generally two to
three times higher than the short-term elasticity of demand. This suggests AE may see further
conservation due to the conservation rates and reductions in actual compared to normalized
consumption levels. These levels may reach 10% to 12% or more over the next few years.

AE should consider integrating elasticity of demand in rate analyses and revenue projections to
better understand and optimize the relationship between increasing the rates and impacts to
system loads or consumption. For example, if AE continues tracking the impact of the
conservation rates in subsequent years, they may observe the consumption reductions
stabiizing at approximately 10% to 12% per year, or approximately three times the amount of
the first year reductions. This may also help to improve system load and revenue forecasts for
the utility.

- Additional analyses based on these initial results may yield key market segmentation

information that is valuable to supporting and optimizing the design or implementation of AE’s
Customer Energy Solutions programs. These additional analyses may also lead to the calculation
of the elasticity of demand for AE’s residential customers and greater insight into which types of
customers responded to the pricing signal. Nk

If you have any questions or comments regarding these initial results of the impact of the conservation
pricing signal, please feel free to contact Tony Georgis at tgeorgis@newgenstratgies.net or Grant Rabon
at grabon@newgenstratgies.net.
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