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DIRECT TESTIMONY OF JEFFREY R. HUBER
INTRODUCTION

Please state your name, title and business address.

My name is Jeffrey R. Huber. | am employed as a Managing Director, by GDS
Associates, Inc. (“*GDS”"). My business address is 1850 Parkway Place, Suite 800,
Marietta, Georgia 30067. | am submitting this testimony on behalf of Southern
Indiana Gas and Electric Company d/b/a Vectren Energy Delivery of Indiana, Inc.

(*Vectren South” or the “Company”).

Please describe GDS.

GDS is a multi-service consulting and engineering firm. Formed in 1986, GDS
employs a staff of more than 175 in nine locations across the U.S. GDS offers
information technology, market research, and statistical services to a broad client

base of Electric, Gas, Water, and Wastewater Utilities.

Please briefly describe your educational background and business
experience.

| received Bachelor’'s degrees in Anthropology and Criminology from the University
of Florida in May 2001. In May 2004, | was awarded a Master of Arts degree in
Anthropology, with a graduate minor in Statistics, from the University of

Tennessee.

Since joining GDS Associates in 2005, | have been involved primarily on planning
and/or evaluation projects for energy efficiency and demand response programs
for utility clients and/or state organizations. | have conducted energy efficiency
potential market assessments in over a dozen states and across more than two
dozen utility service areas focused across the Midwest, South, and Northeast. |
have formally presented results from these market potential assessments in front
of Commissions and Commission staff in Maine, Vermont, Michigan, and
Pennsylvania. Specifically, in Indiana, | have led or been involved with the
development and completion of energy efficiency and demand response potential

studies for other utilities including Indianapolis Power and Light (2019), the
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Northern Indiana Public Service Company (2018) and Hoosier Energy (2009).

in addition to market potential assessments, | have conducted market baseline
studies for residential market rate, residential low-income, and nonresidential
customers in several states, performed cost-effectiveness screening of ultility
programs, and engaged in regulatory oversight of energy efficiency programs for

other organizations.

Are you a member of any professional organizations or have any additional
certifications?

Yes, | am a member of the Association of Energy Service Professionals. | am also
a Certified Energy Manager (CEM), Certified Measurement and Verification
Professional (CMVP), and Building Simulation Energy Analyst (BESA) by the
Association of Energy Engineers. [ regularly attend national Association of Energy
Services Professionals (AESP) and ACEEE (American Council for an Energy
Efficient Economy) energy efficiency conferences to keep abreast with emerging

energy efficiency technologies and best practices for potential study analyses.

What is the purpose of your testimony?

The purpose of my testimony is to discuss the development of Vectren South’s
Market Potential Study (MPS) and discuss the process used to develop costs and
savings of Vectren South’s energy efficiency portfolio for use in the development

of the Company’s Integrated Resource Plan (“‘IRP”).

Are you sponsoring any attachments?
Yes. | am sponsoring Petitioner’'s Exhibit No. 3, Attachment JRH-1, which is
Vectren South’s 2020-2025 MPS.

MARKET POTENTIAL STUDY

Please discuss the development of the MPS?
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The 2020-2025 MPS, shown as Petitioner's Exhibit No. 3, Attachment JRH-1, was

developed both to inform the IRP and support the development of a multi-year

DSM Action Plan for Vectren. The study included primary market research and a
comprehensive review of current program historical savings and projected energy
savings opportunities to develop estimates of technical, economic, and achievable
potential. The primary market research collected up-to-date C&l data for the
Vectren service area for the saturation of energy-using equipment, building
characteristics and the percent of energy using equipment that is already high
efficiency. Primary market research was also conducted to understand customer
willingness to participate in energy efficiency programs at different incentives

levels for targeted end-uses.

Technical potential is the maximum energy efficiency savings available, assuming
cost and market adoption of a technology are not a barrier. Economic potential is
the subset of technical potential that is cost effective, meaning the economic
benefit outweighs the cost. The economic potential is measured by the Utility Cost
Test (UCT), which considers the lifetime energy and capacity as benefits, and
utility incentives and direct install equipment expenses as the cost. While some
may contend that the full technical or economic potential should be provided as
the level of DSM options available in the IRP process, this ignores the fact that
100% of the customers would have to participate. This is not realistic as historical
evidence has shown that not all customers will adopt a given technology for
reasons that range from aesthetic preferences, lack of information about energy
efficiency measures, lack of access to capital to perceived comfort concerns.
Rather, the potential modeled in the IRP should reflect some consideration of

achievability.

To that end, achievable potential considers real-world barriers to encouraging end
users to adopt energy efficiency measures; the non-measure costs of delivering
programs (for administration, marketing, analysis, data tracking and reporting and
Evaluation Measurement & Verification (EM&V)); and the capability of programs
and administrators to boost program activity over time. Barriers include financial,

customer awareness and willingness to participate in programs, technical
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constraints, and other barriers the “program intervention” is modeled to overcome.
Additional considerations include political and/or regulatory constraints. The

potential study evaluated two achievable potential scenarios:

1) Maximum Achievable Potential estimates achievable potential assuming
incentives paid to participants are set equal to 100% of measure incremental costs
and aggressive adoption rates.

2) Realistic Achievable Potential estimates achievable potential with
Vectren paying incentive levels (as a percent of incremental measure costs)
closely calibrated to historical levels but is not constrained by any previously

determined spending levels.

It is important to also note that the estimates of technical, economic, and
achievable potential considered in the MPS (and ultimately, in the IRP) exclude
potential savings from customers who are eligible and have chosen to actively opt-
out of participating in Vectren's energy efficiency programs. In the Vectren service
area, approximately 67% of C&l customers are eligible to opt-out, and nearly 76%
of eligible customers have chosen to do so. As a result, 51% of total C&l MWh
sales, or 77% of eligible C&l sales, have presently opted out of funding Vectren’s

energy efficiency programs.’

Is the development of the MPS consistent with industry best practice?

Yes. Over the past two decades, GDS has completed over 85 energy efficiency
potential studies for utilities and government agencies. Many of these studies are
directly used for integrated resource planning and/or demand resource planning
purposes. For this Vectren Indiana potential study, GDS followed the methodology
presented in the National Action Plan for Energy Efficiency (NAPEE) November
2007 report titled “Guide to Conducting Energy Efficiency Potential Studies”.
Wherever available, GDS used Vectren service area specific data for building
characteristics, energy using equipment saturation data, customer counts by

sector, Vectren Indiana forecast of MWh sales and peak load, electric avoided

"These percentages are calculated based on 2017 Vectren C&I customer data and 2017 billing

history.
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costs, line losses, planning reserve margin and other data. As added best practice,
Vectren and GDS routinely provided updates to the Vectren Oversight Board
(VOB) on assumptions and methodological considerations related to the MPS. All
related models and market research were provided to the VOB for review and
comment, and GDS made several updates to modeling inputs based on these

comments.

ENERGY EFFICIENCY COST PROJECTION IN VECTREN SOUTH’S 2019 IRP

What is your understanding of EE modeling within the IRP?

It is my understanding that under the [IURC’s proposed Rule 170 1AC 4-7-6(b) and
Ind. Code § 8-1-8.5-10 (“Section 107, it is incumbent for electricity suppliers to
provide the IRP process with a set of DSM options that can be incorporated into
the development of a resource plan. The IURC’s proposed Rule 170 IAC 4-7-6(b)

states:

“An electric utility shall consider alternative methods of meeting future
demand for electric service. A utility must consider a demand-side
resource, including innovative rate design, as a source of new supply in
meeting future electric service requirements. The utility shall consider a
comprehensive array of demand-side measures that provide an
opportunity for all ratepayers to participate in DSM, including low-income
residential ratepayers.”

In addition, under Section 10, whether an electricity supplier's energy efficiency
plan is consistent with its IRP is a factor to be considered by the IURC in
determining the overall reasonableness of the plan. Taken together, these jointly
supportive requirements direct the electricity supplier to study, similar to supply
side resources, available DSM options that may be chosen by the IRP analytical
process in arriving at a resource plan. In other words, the level of DSM to be

pursued by the electricity supplier should be determined through the IRP process.

How much DSM was made available in Vectren South’s 2019 IRP?
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Vectren South chose to make up to 1.75% of eligible retail sales available for
selection in the IRP process for each year beginning in 2021. Only low-income

energy efficiency was included in the IRP as a predetermined resource.

Why was 1.75% of eligible retail sales included as an option for selection in
the IRP model?

For the DSM Reference case of the IRP analysis, Vectren used the 1.75% realistic
achievable potential identified in the 2020-2025 Market Potential Study as the

starting point for developing blocks of energy efficiency to be modeled in the IRP.

In addition, to allow DSM to be modeled as a selectable resource, costs associated
with delivering the modeled energy and demand savings were also included in the
IRP model. Again, the 2020-2025 Market Potential Study informed the estimated

costs related to the realistic achievable savings potential.

Were any adjustments made to the realistic achievable savings potential
from the 2020-2025 Market Potential Study before inclusion in the IRP
model?

Yes. Two adjustments to the MPS’ realistic achievable energy efficiency savings

potential were necessary prior to inclusion in the IRP.

The first adjustment converied the energy efficiency potential from gross savings
to net savings. It is appropriate to model net energy efficiency impacts in order to
remove MWh and MW impacts that would have occurred even in the absence of
Vectren's programs. Net savings were calculated by applying Vectren’s most
recent (2017) program evaluation results and Net to Gross (NTG) ratios to the MPS
estimates of gross realistic achievable savings. Due to annual differences in the
mix of energy efficiency measures included in the realistic achievable potential, the
weighted average NTG ratio adjustment ranged from 0.84 to 0.88 across the 20-

year IRP analysis timeframe.

The second adjustment aligned the level of income-qualified (IQ) potential

identified in the realistic achievable potential with levels achieved historically by
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Vectren. The MPS assumes Vectren pays the full cost for all possible income-
qualified potential savings, regardless of cost-effectiveness. However, this
produces an income-qualified budget that significantly outpaces historical
spending for the income-qualified sector and would create cross-subsidization
concerns across customer segments. As a result of aligning the income-qualified
sector spending in the IRP with recent historical levels, income-qualified

achievable savings were also scaled accordingly.

Table JRH-1 shows the realistic achievable potential (as a % of annual forecast
sales) identified in the MPS and the impacts on eligible MWh sales after applying
the two adjustments described above for the 2021-2026 time period. After the two
adjustments, the amount of annual potential typically ranged from 1.4% to 1.5% of

eligible retail rales during the period from 2021 to 2026.

Table JRH-1 MPS Incremental Annual Realistic Achievable Potential (as a %

of annual eligible sales); Pre- and Post-Adjustments (2021-2026)
2021 2022 2023 2024 2025 2026

MPS Realistic Achievable 2.1% 2.0% 2.0% 2.0% 2.0% 2.0%
Adj#1: Gross to Net 1.8% 1.7% 1.8% 1.8% 1.7% 1.7%

Adi#2: 1Q Alignment

Q.

1.5% 1.4% 1.5% 1.5% 1.5% 1.5%

Were any adjustments made to the assumed costs related to the realistic
achievable savings potential from the 2020-2025 Market Potential Study,
before inclusion in the IRP model?

Yes. The utility costs included in the 2020-2025 Market Potential Study inciude
utility incentive costs, program delivery costs, and other cross-cutting program
costs. In addition to the reduced budget associated with income-qualified (or low-
income) savings noted above, two modifications to the MPS cost estimates were
created to further align the IRP’'s DSM Reference Case with empirical Vectren
data. The first adjustment was to reduce incentive costs in the C&Il sector from
2020 through 2027. This adjustment served to align the IRP modeled costs with
Vectren recent historical and 2019 planned costs in the C&l sector. The second

adjustment was fo change the escalation rate for non-incentive program costs to
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2.2% (in lieu of the 1.6% modeled in the MPS) to be consistent with other IRP

planning assumptions.?

Please describe how up to 1.75% of gross eligible sales could be selected in
the IRP?

Following these savings and costs adjustments, a supply curve of the remaining
electric energy efficiency potential was developed for each year of the MPS. Each

supply curve represents a mix of both residential and non-residential measures.

A supply curve of energy efficiency potential is a device for demonstrating the total
amount of energy efficiency savings available at specific price points, with the x-
axis representing the cumulative annual energy savings available and the y-axis
representing the cost of saved energy. The energy efficiency supply curve is useful
in that it creates a logical order for pursuing energy efficiency measures based on

least cost planning.

To facilitate the IRP resource selection process, energy efficiency measures along
each year’s supply curve were then bundled in blocks of approximately 0.25% net
energy savings relative to forecast sales. The total number of energy efficiency
blocks, each year, is dependent on the realistic achievable potential identified in
that year. For example, the realistic achievable potential identified in 2024 (after
the adjustments noted earlier) allows for 6 complete blocks of 0.25% net efficiency
savings, and a partial 7th block. Table JRH-2 represents the structure and the

sizes of the blocks.

2 Incentive costs were noted escalated in the MPS or IRP DSM inputs. Incentives (as a % of
measure incremental costs) were held constant in nominal dollars.
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Table JRH-2 DSM Resource Options Net of Free Riders
Annual Percentage  Block  Block Block Block Block Block  Block

GWh Sales  of Eligible 1 2 3 4 5 6 7 Q
{net Opt- Sales
Outs) Potential MWHh Savings

2021 3,325 1.49% 8244 8352 8169 8393 7,287 8,182 780
2022 3,340 1.41% 7,781 8900 8160 7,508 5541 8595 718
2023 3,357 1.48% 8196 8512 8448 7503 8,605 7,880 659
2024 3,382 1.55% 8358 7,980 8960 8382 8397 8018 1,717 548
2025 3,394 1.53% 8,455 8,513 8319 8399 7,98 8982 849 517
2026 3,410 1.54% 8226 8,748 8527 8194 7932 9444 935 491
2027 3,428 1.53% 8,439 8,619 8327 8793 7,143 9,745 950 464
2028 3,454 1.52% 8357 8,618 8391 8094 7427 10900 279 458
2029 3,469 1.47% 8558 8061 8915 9066 8006 7,779 457
2030 3,484 1.50% 8693 8714 8650 8,587 8906 8,301 473
2031 3,499 1.44% 8577 8889 7,40 9534 9,222 6,614 458
2032 3,521 1.43% 8705 8879 8714 8821 8,089 6,736 505
2033 3,533 1.39% 8800 8,861 8470 9,091 8,933 4,440 510
2034 3,552 1.37% 8880 8766 8854 8848 8,940 3,940 591
2035 3,569 1.64% 8795 9,041 8912 8719 9,132 8790 4640 542
2036 3,591 1.65% 8894 8913 8969 9065 9,017 8841 509 515
2037 3,605 1.66% 8,481 9,426 9,038 8808 9273 8907 5412 638
2038 3,619 1.72% 8523 9,106 9501 8919 9,185 8358 8124 601
2039 3,633 1.73% 8618 9,326 9214 9,078 8221 9,705 8170 593

Taking this over the 19-year horizon means that 124 incremental blocks of 0.25%
each were available to be selected in the IRP process.® From this structure,
Vectren South expected that the appropriate IRP determined cost-effective level
of EE would be identified.

Why are the individual blocks of energy efficiency not equal?

Although each block was initially designed to be roughly equivalent to 0.25% of
eligible retail sales, the savings attributable to each measure permutation included
in the MPS can vary significantly. Rather than break up savings from an individual
measure across different blocks, a new block of energy efficiency savings was
created and started with the energy efficiency savings from the next measure along
the annual supply curve. This method causes minor variation in savings across
each block of DSM.

3 The income-qualified/low-income DSM savings were treated as a predetermined amount and
did not have to compete against supply-side resources.
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Please describe whether the DSM resource options were net of free riders?
The table above provides 0.25% blocks of net impacts which already reflects an
84% to 88% adjustment for free riders. Free riders represent those participants
that would have implemented the energy efficiency technology without the

Company’s programs.

Please describe the development of the 8760 load shapes associated with
the annual impacts shown in Table JRH-2.

Each annual block of energy efficiency noted in Table JRH-2 has a different
heterogenous mix of residential and nonresidential measures. The assignment of
the energy efficiency measures included in each annual block relied on the
development of supply curves (described in more detail below). To facilitate
modeling, residential measures were assigned to one of 4 potential broad end-use
categories (i.e. lighting, cooling, heating and cooling, and other) while individual
commercial measures were mapped to one of three end-use categories (i.e.
lighting, HVAC, and other). Unique weighted average end-use load shapes were
then calculated for each block of energy efficiency and for each year to reflect

changes in energy efficiency measure mixes across each block and over time.

How did GDS project the cost of DSM over the IRP horizon?

By virtue of the supply curve approach used to assign blocks of energy efficiency
to be modeled as a selectable resource, the implied cost of each DSM block is
also produced, with the cost of each subsequent block more costly than the
previous block. As noted earlier, these costs (with minor modifications) are based
on the estimated costs from the 2020-2025 MPS, as shown in Petitioner's Exhibit
No. 3, Attachment JRH-1.

After accounting for each block’s incremental savings and costs, as well as the
weighted average measure life of each DSM block, the levelized cost per net
lifetime-kWh saved of each DSM block was calculated. Table JRH-3 provides the
estimated levelized costs, on a cumulative basis, for energy efficiency included in
the IRP’'s DSM Reference Case. In 2023, the cumulative levelized cost of DSM is
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estimated to be $0.0394. This represents the assumed cost to achieve up to 1.5%
of retail sales in that year. The incremental cost of achieving block 6 (1.25%-1.5%)
alone is significantly higher. Empty cells reflect a lack of net achievable potential

(based on the MPS results) in that year.

Table JRH-3 Utility Cost per Saved kWh

Year Block 1 Block 2 Block 3 Block 4 Block 5 Block 6 Block 7 1Q
Cumulative Bin Net $ per Levelized Lifetime kWh Saved
2021 | $0.0154  $0.0201 $0.0232 $0.0268  $0.0314  $0.0380 $0.1448
2022 | $0.0154  $0.0202  $0.0245 $0.0289 $0.0326  $0.0394 $0.1594
2023 | $0.0158  $0.0206  $0.0246 $0.0292 $0.0342  $0.0397 $0.1754
2024 | $0.0162 $0.0204  $0.0247  $0.0302 $0.0355  $0.0377  $0.0412 $0.1997
2025 | $0.0168 $0.0217  $0.0263 $0.0321 $0.0375 $0.0410  $0.0427  $0.2134
2026 | $0.0172  $0.0226  $0.0278 $0.0336 $0.0391 $0.0426  $0.0446 $0.2255
2027 | $0.0179  $0.0237  $0.0291 $0.0357 $0.0409  $0.0442  $0.0462 $0.2429
2028 | $0.0185  $0.0250  $0.0311 $0.0372  $0.0426  $0.0468  $0.0485 $0.2469
2029 | $0.0194  $0.0262  $0.0330 $0.0399 $0.0443  $0.0499 $0.2481
2030 | $0.0202  $0.0283  $0.0342 $0.0402 $0.0457  $0.0521 $0.2453
2031 | $0.0210  $0.0294  $0.0350 $0.0423  $0.0470  $0.0531 $0.2517
2032 | $0.0220  $0.0304  $0.0388 $0.0443 $0.0491 $0.0557 $0.2299
2033 $0.0233  $0.0317  $0.0409 $0.0478 $0.0505  $0.0574 $0.2345
2034 | $0.0241 $0.0328  $0.0432 $0.0497  $0.0525  $0.059 $0.2038
2035 | $0.0203  $0.0262  $0.0323 $0.0405 $0.0462 $0.0480  $0.0545 $0.2285
2036 | $0.0206  $0.0262  $0.0320 $0.0405 $0.0456  $0.0482  $0.0547  $0.2413
2037 | $0.0208 $0.0264  $0.0322 $0.0399  $0.0457  $0.0485  $0.0547  $0.1969
2038 | $0.0218  $0.0256  $0.0324  $0.0395 $0.0450  $0.0499  $0.0558 $0.2006
2039 | $0.0231 $0.0262  $0.0333 $0.0398 $0.0458 $0.0506  $0.0564  $0.2068
As a final step in the DSM Reference Case energy efficiency block development,
a single low-income (“LI") block of energy efficiency was created. As noted earlier,
this savings block is aligned so that total low-income spending in 2021-2039 is
consistent with recent historical levels ($1.15 million annually). The cost per
lifetime kWh-saved is expected to change over time as the associated mix of low-
income measures in the realistic achievable potential changes. Annual savings
associated with the LI Block range from 780 MWh in the early years of the IRP to
a low of 457 MWh as the measure mix converts to higher $/kWh measures over
time.
Q. Given the uncertainty associated with long term energy efficiency costs, did

GDS consider developing sensitivities to assess the impact of higher or
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lower EE costs?

Yes, one should recognize that there is uncertainty associated with any forecast,
including a forecast of the cost to implement energy efficiency programs. The
previous discussion provided the Reference Case projection of DSM resource
costs. However, DSM resource costs are a key component to the integration of
DSM into the resource plan. Given the uncertainty around these costs, especially
considering a 20-year implementation period, alternate views of the costs should

be examined in the context of the scenario analyses.

To that end, high and low DSM resource cost trajectories were developed by
leveraging Vectren’s 2011-2018 historical DSM spend per first-year kWh saved
and calculating one standard deviation from the mean to develop high and low
DSM spend scenarios. This approach uses the actual variation in Vectren’s energy
efficiency resource acquisition costs to define upper and lower bounds on future
DSM costs per first-year kWh-saved. The result is an 11.9% increase or reduction
in estimated annual DSM costs relative to the IRP Base Case. Figure JRH-4 shows
the 2011-2018 average cost per first-year kWh-saved used to determine the IRP

sensitivities on DSM costs.
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Figure JRH-4 2011-2018 Vectren Portfolio Cost per 15-Year kWh Saved
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Applying a range of expected costs produces the following high (Table JRH-5) and

low (Table JRH-6) tables of projected DSM resource costs.*

4 No IRP sensitivities for the income-qualified savings were included in the IRP Reference case
as the 1Q block was modeled as a predetermined, fixed load impact.
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Table JRH-5 High Case Cost per kWh: Plus One Standard Deviation

Year Block 1 Block 2 Block 3 Block 4 Block 5 Block 6 Block 7
Cumulative Bin Net $ per Levelized Lifetime kWh Saved
2021 $0.0173 $0.0225 $0.0259 $0.0300 $0.0351 $0.0426
2022 $0.0172 $0.0226 $0.0274 $0.0323 $0.0365 $0.0440
2023 $0.0177 $0.0230 $0.0275 $0.0326 $0.0383 $0.0444
2024 $0.0181 $0.0229 $0.0277 $0.0338 $0.0397 $0.0421 $0.0461
2025 $0.0188 $0.0242 $0.0294 $0.0359 $0.0419 $0.0458 $0.0478
2026 $0.0192 $0.0253 $0.0311 $0.0376 $0.0437 $0.0476 $0.0499
2027 $0.0200 $0.0265 $0.0325 $0.0399 $0.0457 $0.0495 $0.0517
2028 $0.0207 $0.0280 $0.0348 $0.0416 $0.0477 $0.0524 $0.0543
2029 $0.0217 $0.0293 $0.0369 $0.0446 $0.0496 $0.0559
2030 $0.0226 $0.0317 $0.0382 $0.0450 $0.0511 $0.0582
2031 $0.0235 $0.0329 $0.0391 $0.0473 $0.0526 $0.0594
2032 $0.0246 $0.0341 $0.0434 $0.0496 $0.0550 $0.0624
2033 | $0.0260 $0.0355 $0.0458 $0.0535 $0.0565 $0.0642
2034 $0.0269 $0.0367 $0.0483 $0.0556 $0.0587 $0.0667
2035 $0.0227 $0.0293 $0.0361 $0.0453 $0.0517 $0.0537 $0.0610
2036 $0.0231 $0.0293 $0.0358 $0.0453 $0.0511 $0.0539 $0.0612
2037 | $0.0233 $0.0295 $0.0360 $0.0446 $0.0511 $0.0543 $0.0612
2038 $0.0244 $0.0287 $0.0363 $0.0442 $0.0503 $0.0558 $0.0624
2039 $0.0258 $0.0293 $0.0373 $0.0445 $0.0513 $0.0567 $0.0631

Table JRH-6 Low Case Cost Per kWh: Minus One Standard Deviation

Year Block 1 Block 2 Block 3 Block 4 Block & Block 6 Block 7
Cumulative Bin Net $ per Levelized Lifetime kWh Saved
2021 $0.0136 $0.0177 $0.0204 $0.0236 $0.0276 $0.0335
2022 $0.0135 $0.0178 $0.0216 $0.0254 $0.0287 $0.0347
2023 $0.0139 $0.0181 $0.0216 $0.0257 $0.0302 $0.0350
2024 $0.0143 $0.0180 $0.0218 $0.0266 $0.0313 $0.0332 $0.0363
2025 $0.0148 $0.0191 $0.0232 $0.0282 $0.0330 $0.0361 $0.0377
2026 $0.0151 $0.0199 $0.0245 $0.0296 $0.0344 $0.0375 $0.0393
2027 $0.0158 $0.0209 $0.0256 $0.0314 $0.0360 $0.0389 $0.0407
2028 $0.0163 $0.0220 $0.0274 $0.0328 $0.0375 $0.0412 $0.0427
2029 $0.0171 $0.0231 $0.0291 $0.0351 $0.0390 $0.0440
2030 $0.0178 $0.0250 $0.0301 $0.0354 $0.0403 $0.0459
2031 $0.0185 $0.0259 $0.0308 $0.0373 $0.0414 $0.0468
2032 $0.0194 $0.0268 $0.0342 $0.0391 $0.0433 $0.0491
2033 $0.0205 $0.0279 $0.0361 $0.0421 $0.0445 $0.0506
2034 $0.0212 $0.0289 $0.0380 $0.0438 $0.0462 $0.0525
2085 $0.0179 $0.0231 $0.0284 $0.0357 $0.0407 $0.0423 $0.0480
2036 $0.0181 $0.0231 $0.0282 $0.0356 $0.0402 $0.0425 $0.0482
2037 | $0.0183 $0.0232 $0.0284 $0.0351 $0.0402 $0.0428 $0.0482
2038 $0.0192 $0.0226 $0.0286 $0.0348 $0.0396 $0.0439 $0.0492
2039 $0.0203 $0.0231 $0.0293 $0.0350 $0.0404 $0.0446 $0.0497
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These high and low-cost projections were used in the scenario analyses in the
development of the IRP resource plan as covered in the testimony of Petitioner's

witness Peter Hubbard.

What improvements to DSM block modeling have been included in the plan?
In the 2016 IRP DSM was modeled using equal blocks of DSM based on a
regression cost approach using EIA data per Vectren’s DSM consultant in the 2018
— 2020 DSM plan. DSM block modeling has been updated to allow the MPS to
inform the amount of savings to be allocated to each block by assuring the least
cost measures fill the first block, assuring that least cost measures are selected
first. Further, bin specific load shapes have been included in the model to
differentiate between end use measures while also recognizing that blocks can

contain both residential and non-residential measures.

Is the development of the long-term cost analysis and bundle development
consistent with other IRP modeling you’ve experienced?

Yes. GDS used a similar energy efficiency bundling approach for the development
of the Northern Indiana Public Service Company (NIPSCO) integrated resource
plan in 2018 as well as the Indianapolis Power and Light (IPL) integrated resource
plan in 2019. GDS has reviewed recent integrated resource plans of other utilities

that have used this approach.

CONCLUSION

How do the resuits of this Vectren South electric energy efficiency potential
study compare to the results of other recent potential studies for other
utilities?

The results of the Vectren South energy efficiency potential study are consistent
with the findings of other recent energy efficiency potential studies conducted in
Indiana and nearby states. Recent energy efficiency potential studies conducted
by GDS in Indiana and Michigan (which also utilized the UCT Test for economic

screening) all found that incremental annual electric energy efficiency potential
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Executive Summary
OBJECTIVES & SCOPE

This project included a demand-side management (DSM) Market Potential Study and Action Plan for Vectren Energy
Delivery of Indiana {“Vectren”). The study included assessments of electric energy efficiency and demand response
potential. The results of the potential study were leveraged to develop a DSM Action Plan for Vectren's 2020-2025
planning horizon. This report provides the results of the electric energy efficiency and demand response potential
analysis.

The energy efficiency potential study assessed potential by customer segment (residential, commercial, and industrial
—with and without opt-out customers). The effort included several preliminary tasks to assess the Vectren market and
develop foundational assumptions about the customer base, sales forecasts, and savings opportunities to order to then
assess the overall energy efficiency potential in the Vectren services territories.

APPROACH SUMMARY

The GDS team used a bottom-up approach to estimate energy efficiency potential in the residential sector. Bottom-up
approaches begin with characterizing the eligible equipment stock, estimating savings and screening for cost-
effectiveness first at the measure level, then summing savings at the end-use and service area levels. In the commerdial
and industrial sectors, GDS utilized the bottom-up modeling approach to first estimate measure-level savings and costs
as well as cost-effectiveness, and then applied cost-effective measure savings to all applicable shares of energy load.
The demand response potential assessment was conducted in a similar manner as the energy efficiency potential
assessment. Below is the summary of the Maximum Achievable Potential (MAP), Realistic Achievable Potential (RAP)
and Program Potential. More detail can be found in Section 1 of Volume i, Market Potential Study.

n  Sonisvelis Soreor’ois the amount of energy that can realistically be saved given various market barriers.
Achlevable potential considers real-world barriers to encouraging end users to adopt efficiency measures; the non-
measure costs of delivering programs (for administration, marketing, analysis, and EM&V); and the capability of
programs and administrators to boost program activity over time. Barriers include financial, customer awareness
and willingness to participate in programs, technical constraints, and other barriers the “program intervention” is
modeled to overcome. Additional considerations include political and/or regulatory constraints. The potential
study evaluated two achlevable potentlal scenarios:

o Al sr Auiiseils Podeenol estimates achievable potential on paying incentives equal to 100% of measure
mcremental costs and aggressnve adoptlon rates.
o eolEis Achlpeelz P - estimates achievable potential with Vectren paying incentive levels (as a percent of

mcremental measure costs) closely calibrated to historical levels but is not constrained by any previously
determlned spendlng levels.

Sregron Poteriisd refers to the efficiency potential possible given specific program funding levels and designs; in
thrs study program potential is addressed by the DSM Action Plan, which further addresses issues such as market
dynamics (net versus gross impacts), timeframe differences, proxy versus specific program delivery approaches,
and budget reafities.

RESULTS

Table ES-1 summarizes the electric energy-efficiency savings for all measures at the different levels of potential relative
to the baseline forecast. This provides cumulative annual technical, economic, MAP and RAP, and program potential
energy savings, in total MWh and as a percentage of the sector-level sales forecast. Note that the steps of measure
bundling, program design and program delivery refine the RAP results later into the Program Potential. The cumulative
RAP increases to 9% cumulative annual savings over the next six years. The RAP savings estimates have a large
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residential sector low-income component.! Approximately 65% of the residential sector budget addresses the low-
income market segment, with about 27% of the RAP savings are attributable to this segment.

TABLE ES-1 INCREMENTAL ANNUAL ENERGY EFFICIENCY POTENTIAL SUMMARY (NET OF LARGE CUSTOMER OPT-OUT LOAD)

e s Lo : - G R B

MWh

Technical 179,992 209578 199,765 194,021 182,130 169,589
Economic 167,372 192,143 183,629 179,315 168,500 156,910
MAP 91,970 135,273 134335 135,296 133,380 126,777
RAP 57,005 69,699 66,105 67,277 68,583 67,330
Program 47451 49716 24,565 45375 43,309 43244
ForecastedSales® 3,340,248 3345466 3360838 3,378,011

Energy Savings (as % of Forecast)

Technical 54% - - 59%  57%  54%  50%

Economic 5.0% 5.7% 5.5% 5.3% 5.0% 4.6%
MAP 2.8% 4.0% 4.0% 4.0% 3.9% 3.7%
RAP 1.7% 2.1% 2.0% 2.0% 2.0% 2.0%
Program 14% 1.5% 13% 1.3% 13% 1.3%

Figure ES-1 provides the electric technical, economic, and achievable potential, by sector, by the end of the 20-year
timeframe for the study (2020-2039). The residential sector contributes about half of the overall realistic achievable
potential. Program potential only extends through 2025 and is not included in the figure below.

FGURE ES-1 TWENTY (20)-YEAR CUMULATIVE ANNUAL ELECTRIC ENERGY EFFICIENCY POTENTIAL - ALL SECTORS COMBINED
(NET OF LARGE CUSTOMER OFPT-OUT LOAD)

1,600,000
1,400,000
1,200,000
1,000,000

iy

= 800,000

=

600,000

400,000

200,000

Technical Economic MAP RAP

i Residential ®@ Commercial industrial

T Low income households were characterized as homes that have household incomes at or below 200% of federal poverty guidelines. Based
on data from the American Community 5-Year Public Use Microdata Set (PUMS), GDS used household income and number of people per
household to identify the percent of the population at or below 200% of federal poverty guidelines for the Vectren South service area. 21% of
single-family households and 48% of multifamily households were idenfified to meet the criteria.

2 The forecasted sales here exclude opt-out customers. See Tables 1-2 through 1-5 for a comparison of the results with and without opt-out
customers included in the analysis. Unless otherwise noted, the results in the report exclude opt-out sales and opt-out savings potential.
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Measure-Level Redlistic Achievable Potential (Net of Opt-Outs)

Table ES-2 provides the incremental RAP for each year by sector. The incremental annual savings potential ranges from
57 GWh to nearly 70 GWh. These results exclude load and savings attributed to large customers that have opted out
of energy efficiency programs.

TABLE ES-2 INCREMENTAL ELECTRIC MEASURE LEVEL REALISTIC ACHIEVABLE POTENTIAL - BY SECTOR (2020-2025)

R ENE

G

‘ ector

Ay i

Residential 41,177 50,389 44349 42,814 42,014 38952
Commercial 10,311 12,122 13,911 15,609 16,770 17,811
Industrial 5,517 6,688 7,846 8,854 9,799 10,567
Total 57,005 69,699 66,105 67,277 68,583 67,330

Forecasted Sales

3,340,24 9
~ (Net of Opt-Outs) 0218 33MA% | SSROME BIBOLL AR 3AMEE

N .
G 5

Residential  2.9% 35% 3.1%  29%  2.9% 2.6%
Commercial 0.8% 1.0% 1.1% 1.2% 1.3% 1.4%
Industrial 0.9% 1.0% 1.2% 1.4% 1.5% 1.6%
% of Forecasted Sales 1.7% 2.1% 2.0% 2.0% 2.0% 20%

Table ES-3 provides the cumulative RAP for each year across the 2020-2025 timeframe. The cumulative annual savings
potential ranges from 57 GWh to nearly 309 GWh. These results assume that opt-out industrial customers do not
provide any savings potential.

TABLE ES-3 CUMULATIVE ELECTRIC MEASURE LEVEL REALISTIC ACHIEVABLE POTENTIAL—BY SECTOR (2020-2025)

i

LA i

ey

Residential ) 41,177 84538 105533 134,072 159,025 184,648

Commercial 10,311 21,974 35,168 49,609 64,869 80,454
Industrial 5,517 11,982 19,336 27,377 35,449 43,566
Total 57,005 118,494 160,037 211,059 259,344 308,667

Forecasted Sales

3,34 8 33 11 402,1 414,693
(Net of Opt-Outs) ,340,248 3,345,466 3,360,83 ,378,0 3,402,115 3,414,6

Sector : i } -
Residential 2.9%

5.9% 7.3% 9.2%  10.8% 12.5%

Commercial 0.8% 1.8% 2.8% 4.0% 5.1% 6.3%
industrial 0.9% 1.9% 3.0% 4.2% 5.5% 6.7%
% of Forecasted Sales 1.7% 3.5% 4.8% 6.2% 7.6% 9.0%

Table ES4 provides the annual budgets in the RAP scenario. The total RAP budgets across all sectors ranges from $24
million to $35 million during the 2020-2025 timeframe.
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TABLE ES-4 ANNUAL BUDGETS (2020-2025) IN THE RAP SCENARIO (S IN MILLIONS)

Al MILE

v

:Energy Efficiency

Incentives $16.2 $21.1 8228 $24.0 $24.8 $24.6
Admin $4.8 $6.2 $6.4 $6.6 $7.0 $7.0
Energy Efficiency Sub-Total $21.Q o §27.3 $29.2 $30.6 $31.8 - $31.6
ADmand RESPone/CVR = S e S T

Incentives %00 %00 $0.0  $00 %00 $0.0

Admin S1.4 S1.7 S2.1 S1.6 $1.0 $0.9
Demand Response / CVR S1.4 S1.7 s2.1 S1.6 $1.0 $0.9
Sub-Total

Cndirect 14 S8 s 19 S0 21
Total Costs $23.8 $30.8 $33.0 $34.0 $34.8 $34.5

Measure-Level Realistic Achievable Potential (Including Opt-Outs)

Table ES-5 provides the incremental RAP for each year across the 2020-2025 timeframe, with sales and savings
estimates from opt-out customers included. The incremental annual savings potential ranges from 72 GWh to 97 GWh.
The incremental RAP increases by approximately 15 to 30 GWh across the timeframe, compared to the results with
opt-out customers excluded.

Residential o 41,177 50,889 44,349 42,814 42,014 38,952

Commercial 11,578 13,618 15,630 17,541 18,846 20,006
Industrial 19,324 23,576 27,883 31,695 35,218 38,149
Total 72,080 88,082 87,862 92,050 96,078 97,106

Forecasted Sales 5,163,888 5,174,499 5,196,938 5,221,660 5,253,393 5,273,051

eqtor

Residential o 29%  3.5% 3% 29%  29%  2.6%
Commercial 0.8% 1.0% 1.1% 1.2% 1.3% 1.4%
Industrial 0.8% 1.0% 1.2% 1.3% 1.5% 1.6%
% of Forecasted Sales 14%  17% 1.7% 1.8% 1.8% 1.8%

Table ES-6 provides the cumulative RAP for each year across the 2020-2025 timeframe, with sales and savings
estimates from opt-out customers included. The cumulative annual savings potential ranges from 72 GWh to 426
GWh. The cumulative annual RAP increases by more than 100 GWh across the 2020-2025 timeframe, compared to
the results with opt-out customers excluded.

3 Indirect costs represent costs that are not specifically attributed to individual programs and can include additional outreach, evaluation, and
program planning activities.
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TABLE ES-6 CUMULATIVE ELECTRIC REALISTIC ACHIEVABLE POTENTIAL ~ BY SECTOR (2020-2025)

LU R 2t ; RLDE A

.Sector : ) . LR 5
Residential 41,177 84,538 105,533 134,072 159,025 184,648
Commercial 11,578 24,685 39,512 55,740 72,884 90,391
industrial 19,324 41,785 67,208 94,837 123,025 151,326
Total 72,080 151,009 212,254 284,649 354,935 426,364

Forecasted Sales

5,163,888 5,174,499 5,196,938  57221,660 5,253,393 5,273,051

Sector:

Residential 2.9% 5.9% 73%  9.2% 10.8%  12.5%

Commercial 0.8% 1.8% 2.8% 4.0% 5.1% 6.3%

Industrial 0.8% 1.8% 2.9% 4,0% 5.2% 6.4%

% of Forecasted Sales 1.4% 2.9% 7 4.1% 5.5% 6.8% 8.1%
DEMAND SAVINGS

The study also included an assessment of peak demand savings potential. Table ES-7 below provides the
overall peak demand savings from energy efficiency, demand response, and CVR potential. The demand
response potential assumes the energy efficiency peak demand reductions take precedent, and thereby
reduce the baseline peak demand which can be further reduced by demand response.

TABLE ES-7 CUMULATIVE PEAK DEMAND SAVINGSPOTENTIAL - MAP AND RAF (2020-2025)

. MAP , AR ot e e S e :
Energy Efficiency 12 28 43 58 72 85

Demand Response 22 61 103 121 124 123
CVR 0.4 0.4 0.4 11 11 1.1

Total 34 30 147 180 197 209

Energy Efficiency 8 16 23 31 38 45

Demand Response 7 19 37 47 51 51

CVR 0.4 0.4 0.4 1.1 1.1 1.1

Total 15 35 60 79 90 98
ACTION PLAN

The results of the potential study were leveraged to develop a DSM Action Plan for the 2020-2025 timeframe. The
achievable potential identified by the potential study formed the basis of the development of program potential, which
further accounts for budgetary and market considerations. Furthermore, the Vectren Electric DSM Action Plan was
developed as an integrated effort with the Vectren Gas DSM Action Plan, in order to optimize program design, budget,
and cost-effectiveness considerations. Table ES-8 provides the incremental program potential for each year across the
2020-2025 timeframe. The incremental annual savings potential ranges from 43,244 MWh to 49,716 MWh.
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TABLE ES-8 INCREMENTAL ELECTRIC PROGRAM POTENTIAL - BY SECTOR (2020-2025)

5 : 7

| AR

‘Sector

Residential ' " 22,880 24,682 18,353 17,461 16,186 16,349
Commercial and Industrial 24,571 25,034 26,212 27,914 27124 26,895
Total 47,451 49,716 44,565 45,375 43,309 43,244
Forecasted Sales 3,340,248 3,345,466 3,360,838 3,378,011 3,402,115 3,414,693

{Net of Opt-Outs)
H 8 J} "_‘,\‘ .

Residential ‘ 16%  17%  13% T 1.2% 1.1% 1.1%

Commercial and Industrial 1.3% 1.3% 1.4% 1.5% 1.4% 1.4%

% of Forecasted Sales ~ 1.4% 1.5% 1.3% 1.3% 13%  13%

Table ES-9 provides the cumulative Program Potential for each year across the 2020-2025 timeframe. The cumulative
annual savings potential rises from 47,451 MWh to 273,660 MWh.

TABLE ES-? CUMULATIVE ELECTRIC PROGRAM POTENTIAL - BY SECTOR (2020-2025)

3

T

Ay

Residential 22,880 47,562 65,915 83,376 99,562 115,911
Commercial and Industrial 24,571 49,605 75,817 103,730 130,854 157,749
Total 47,451 97,167 141,732 187,107 230,416 273,660
Forecasted Sales 3,340,248 3,345,466 3,360,838 3,378,011 3,402,115 3,414,693

{Net of Opt-Outs)

Sector oo oo : s L LR : e
Residential 1.6% 3.3% 4.5% 5.7% 6.8% 7.9%
Commercial and Industrial 1.3% 2.6% 4.0% 5.5% ‘ 6.8% 8.2%
% of Forecasted Sales C1.4% 29%  4.2% . 5.5% 6.8% 8.0%

Table ES-10 provides the annual budgets in the DSM Action Plan. The portfolio-level budgets range from $10.3 million
to $11.2 million during the 2020-2025 timeframe.
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TABLE ES-10 DSM ACTION PLAN ANNUAL BUDGETS (2020-2025)

Residential

Incentives $1.3 $1.4 $1.3 $1.1 $1.2 $1.2
Admin $0.4 $0.4 $0.4 $0.4 $0.4 $0.4
Implementation $3.5 $3.8 $3.8 $3.8 $3.9 $4.0

Residential Sub-total $52 %55 54 $5.3 $5.5 $5.6
Commercial and Industrial aa S o ‘ et

Incentives 24 %5 %5 24 824 $2.3

Admin $0.2 $0.2 $0.2 $0.2 $0.2 $0.2
Implementation $1.3 $1.4 $1.4 $1.5 $1.6 $1.6
Commercial and Industrial $3.9 $4.0 $4.1 $41 $4.2 $4.1
Sub-total
'N,on-Sectdr Spétiﬁé Costs i : ; : : e b
Indlrect 7 o 50;5 o 50.5 $0.5‘ o 50;5 o 50.6‘ $0.6‘
Evaluation $0.5 $0.5 $0.5 $0.5 $0.5 $0.5

Other _ L s02 905 %02 S02 905 %02

DSM Portfolio Total » $10.3 $11.1 $10.8 $10.7 $11.2 s11.0

COST-EFFECTIVENESS

For planning purposes, each of the recommended programs must pass the Utility Cost Test (UCT) and the Total
Resource Cost (TRC) tests, except for Income-Qualified Programs which do not need to meet cost-effectiveness tests
in order to promote a greater social good. The cost-effectiveness results are reported for the UCT and the TRC tests.
Each program is assessed separately to determine relative benefits and costs (in contrast to assessing each individual
measure). The definitions for the four standard tests most commonly used in EE program design are described below.

o Toinl Resource Cost iest {TRC), The benefits in this test are the lifetime avoided energy costs and avoided capacity
costs. The costs in this test are the incremental measure costs plus all administrative costs spent by the program
administrator.

o Uity Cost Test (UCT). The benefits in this test are the lifetime avoided energy costs and avoided capacity costs,
the same as the TRC benefits. The costs in this test are the program administrator’s incentive costs and
administrative costs.

o Participant Cost Test {(PCT). The benefits in this test are the lifetime value of retail rate savings (which is another
way of saying “lost utility revenues”). The costs in this test are those seen by the participant; in other words: the
incremental measure costs minus the value of incentives paid out.

a  Rate lmpact Measure test {RIV). The benefits of the RIM test are the same as the TRC benefits. The RIM costs are
the same as the UCT, except for the addition of lost revenue. This test attempts to show the effects that EE
programs will have on rates, which is almost always to raise them on a per unit basis. Thus, costs typically outweigh
benefits from the point of view of this test, but the assumption is that absolute energy use decreases to a greater
extent than per-unit rates are increased — resulting in lower average utility bills.

Table ES-11 provides the cost-benefit ratios for each of the major cost-effectiveness tests as well as the TRC Net Benefits
by program and sector. Cost-benefit screening was performed using DSMore.
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EN RECOMMI

73

ENDED ACTION PLAN COST-EFFECTIVENESS SUMMARY

BT Raue

Res Lighting $9,339,929 5.38

Res HEA 2.24 $1,690,395 2.24

Res QW 1.07 $507,171 1.14 9.65

Res Schools 4.79 $2,469,620 4.79

Res Behavior 1.82 $1,503,965 1.82

Res Appliance Recycling 2.50 $1,700,461 2.07

Res CVR 2.38 $1,909,353 2.38

Res Food Bank 8.29 $1,535,163 8.29

Res HEMS 1.01 $11,100 1.01

Direct Load Control 4.07 $10,016,215 3.06 ) 2.28

Res New Construction 114 $91,580 1.98 1.28 0.75

Res Prescriptive 141 $3,069,767 191 2.01 077
Res Portfolio ALLE 2.12 $33,844,720 2.35 4.90 0.81

Cl Prescriptive 3.06 $49,412,426 6.22 2.97 0.92

Cl Custom 3.11 $20,261,839 6.46 3.45 0.77

Cl Small Business 1.74 $4,065,481 2.49 3.09 0.53
CICVR 2.55 $1,538,199 2.55 08
Cl Portfolio ALL 2.88 $75,277,946 5.43 3.13 0.82

Total Portfolio ALL 2.33 5$102,456,927 3.25 3.56 0.79
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Introcluction

1.1 BACKGROUND & STUDY SCOPE

This Market Potential Study was conducted to support the development of a DSM Action Plan for Vectren. The study
included primary market research and a comprehensive review of current programs, historical savings, and projected
energy savings opportunities to develop estimates of technical, economic, and achievable potential. Separate
estimates of electric energy efficiency and demand response potential were developed. The effort was highly
collaborative, as the GDS Team worked closely alongside Vectren, as well as the Vectren Oversight Board, to produce
reliable estimates of future saving potential, using the best available information and best practices for developing
market potential saving estimates.

1.2 TYPES OF POTENTIAL ESTIMATED

The scope of this study distinguishes three types of energy efficiency potential: (1) technical, (2) economic, and (3)
achievable.

o Teeoniie Fovesdzdis the theoretical maximum amount of energy use that could be displaced by efficiency,
dlsregardmg all non-engineering constraints such as cost-effectiveness and the willingness of end users to adopt
the efficiency measures. Technical potential is constrained only by factors such as technical feasibility and
apphcablllty of measures.

oo Fnooomis Povzsiiod refers to the subset of the techinical potential that is economically cost-effective as compared
to conventlonal supply -side energy resources. Economic potential follows the same adoption rates as technical
potential. Like technical potential, the economic scenario ignores market barriers to ensuring actual
implementation of efficiency. Finally, economic potential only considers the costs of efficiency measures
themselves, ignoring any programmatic costs (e.g., marketing, analysis, administration) that would be necessary
to capture them. This study uses the Utility Cost Test (UCT) to assess cost-effectiveness.

: #7117 is the amount of energy that can realistically be saved given various market barriers.
Achlevable potentlal considers real-world barriers to encouraging end users to adopt efficiency measures; the non-
measure costs of delivering programs (for administration, marketing, analysis, and EM&V); and the capability of
programs and administrators to boost program activity over time. Barriers include financial, customer awareness
and willingness to participate in programs, technical constraints, and other barriers the “program intervention” is
modeled to overcome. Additional considerations include political and/or regulatory constraints. The potential
study evaluated two achlevable potentnal Scenarios:

A i ~! estimates achievable potential on paying incentives equal to 100% of measure

mcremental costs and aggressive adoptlon rates.

Fghizvg 21 estimates achievable potential with Vectren paying incentive levels (as a percent of
|ncremental measure costs) closely calibrated to historical levels but is not constrained by any previously
determlned spendmg levels.

o Sregenn Porzndol refers to the efficiency potential possible given specific program funding levels and designs; in
thlS study program potential is addressed by the DSM Action Plan, which further addresses issues such as market
dynamics (net versus gross impacts), timeframe differences, proxy versus specific program delivery approaches,
and budget realities.

1.3 STUDY LIMITATIONS

As with any assessment of energy efficiency potential, this study necessarily builds on various assumptions and data
sources, including the following:

Energy efficiency measure lives, savings, and costs
Projected penetration rates for energy efficiency measures
Projections of electric and natural gas avoided costs

Future known changes to codes and standards

]

[}

0o o
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o Vectren load forecasts and assumptions on their disaggregation by sector, segment, and end use
o End-use saturations and fuel shares

While the GDS team has sought to use the best and most current available data, there are often reasonable alternative
assumptions which would yield slightly different results.

1.4 ORGANIZATION OF REPORT
The remainder of this report is organized in seven sections as follows:

oz details the methodology used to develop the estimates of technical, economic, and achievable
energy efF iciency and demand response potential savings.

‘o7 provides an overview of the Vectren service areas and a brief discussion of the

w7 provides a breakdown of the technical, economic, and achievable

w12 provides a breakdown of the technical, economic, and achievable

=i provides a breakdown of the technical, economic, and achievable

= provides a breakdown of the technical, economic, and achievable potential

demand response by program type.

A zsforthe DSM Market Potential are included in Volume |l of this report. MPS appendices include a discussion
of sources used for the analysis, detailed measure level assumptions by customer segment, nonresidential sector
potential savings {including opt-out customers), and detailed demand response results.
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Methodology

This section describes the overall methodology utilized to assess the electric energy efficiency and demand response
potential in the Vectren service area. The main objectives of this Market Potential Study were to estimate the technical,
economic, MAP and RAP of energy efficiency and demand response in the Vectren electric {(Vectren South) service
territory; and to quantify these estimates of potential in terms of MWh and MW savings, for each level of energy
efficiency and demand response potential.

The development of the DSM Action Plan, and associated savings during the 2020-2025 timeframe, are discussed in
Volume Il of this report.

2.1 OVERVIEW OF APPROACH

For the residential sector, GDS took a bottom-up approach to the modeling, whereby measure-level estimates of costs,
savings, and useful lives were used as the basis for developing the technical, economic, and achievable potential
estimates. The measure data was used to build-up the technical potential, by applying the data to each relevant market
segment. The measure data allowed for benefit-cost screening to assess economic potential, which was in turn used
as the basis for achievable potential, which took into consideration incentives and estimates of annual adoption rates.

For the commercial and industrial sectors, GDS took a bottom-up modeling approach to first estimate measure-level
savings and costs as well as cost-effectiveness, and then applied cost-effective measure savings to all applicable shares
of energy load. Disaggregated forecast data served as the foundation for the development of the energy efficiency
potential estimates. The creation of the disaggregation involved two steps. First, GDS looked at actual customer
groupings based on NAICS code and then calibrated our top down load allocation based these codes to determine
whether the customer was captured in the load forecast. Second, GDS determined the appropriate industry for
industrial customers and the building type for commercial customers.

2.2 MARKET CHARACTERIZATION

The initial step in the analysis was to gather a clear understanding of the current market segments by fuel type in the
Vectren service area. The GDS team coordinated with Vectren to gather utility sales and customer data and existing
market research to define appropriate market sectors, market segments, vintages, saturation data and end uses for
each fuel type. This information served as the basis for completing a forecast disaggregation and market
characterization of both the residential and nonresidential sectors.

In the residential sector, GDS calibrated its building energy modeling simulations with Vectren’s sales forecasts.* This
process began with the construction of building energy models, using the BEopt™ (Building Energy Optimization)®
software, which were specified in accordance with the most currently available data describing the residential building
stock in the Vectren South service area. Models were constructed for both single-family and multifamily homes, as well
as various types of heating and cooling equipment and fuel types. Key characteristics defining these models include
conditioned square footage, typical building envelope conditions such as insulation levels and representative appliance
and HVAC efficiency levels. The simulations yielded estimated energy consumption for each building prototype,
including estimates of each key end use. These end use estimates were then multiplied by the estimated proportion
of customers that applied to each end use, to calculate an estimated service territory total consumption for each end
use. For example, when completing this process for the Vectren South electric potential analysis, the simulated heat

*Vectren's sales forecast in all sectors excludes the impact of future DSM savings. Excluding future DSM savings prevents under-estimating
energy efficiency savings potential.

SBEopt can be used to analyze both new construction and existing home retrofits, as well as single-family detached and multi-family buildings,
through evaluation of single building designs, parametric sweeps, and cost-based optimizations.
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pump electric heating consumption was multiplied by the proportion of homes that rely on heat pumps for their
electric heating needs, to calculate the total heat pump electric heating load in the Vectren South service territory.

The simulation process required several iterations. GDS collaborated with Vectren to verify and modify certain
assumptions about the market characteristics, such as the heating fuel and equipment types. GDS adjusted its
assumptions about key market characteristics and revised its BEopt models to calibrate its building energy models to
within 1% of forecasted sales in 2020.

In the commercial and industrial sectors, disaggregated forecast data provides the foundation for the development of
energy efficiency potential estimates. GDS disaggregated the nonresidential sector for Vectren into building or industry
types using Vectren's commercial and industrial customer database and 2017 monthly sales data. GDS supplemented
the Vectren customer database with a third-party dataset (purchased from InfoUSA) that provided additional
SIC/NAICS code data by business.® This disaggregation involved two steps. First, the GDS team used rate codes to
determine whether the customer was captured in either Vectren’s commercial or industrial load forecast. Next, GDS
determined the appropriate industry for industrial customers and the building type for commercial customers. We
used the following information, either from Vectren’s customer data or third-party dataset, to determine the
appropriate building or industry type. Using these fields, GDS assigned customers Vectren’s non-residential data sets
to one of the commercial or industrial segments listed in Table 2-1.

TABLE 2-1 NON-RESIDENTIAL SEGMENTS

INDUSTRIAL
Chemicals Paper
Fabricated Metals Plastics and Rubber
Food and Agriculiure Primary Metals
Machinery Transportation Equipment
Mining ¥ Wood
Nonmetallic Mineral

GDS further disaggregated sales for each of the segments into end uses. For commercial segments, GDS primarily used
Vectren's 2016 end-use forecast planning models supplemented with updated EIA 2012 Commercial Building Energy
Consumption Survey (CBECS) data for the East South-Central Census region. This information was used to determine
energy use intensities, expressed in kWh per square foot, for each end use within each segment.” We then used data
compiled from metering studies, Evaluation, Measurement and Verification {(EM&V), and engineering algorithms to
further disaggregate energy intensities into more granular end uses and technologies. For the industrial sector, the
analysis relied on the EIA’s Manufacturing Energy Consumption survey to disaggregate industry-specific estimates of
consumption into end uses.?

8 The Vectren dataset classifies businesses by Standard Industrial Classification (SIC) code, a four-digit standardized code, that has largely
been replaced by the North American Industry Classification System (NAICS) code. The GDS Team converted the Vectren SIC codes to
NAICS codes, then mapped NAICS/SIC codes to building and industry types considered in this study.

U.S. Energy Information Agency. Commercial Buildings Energy Consumption Survey (CBECS). May 20, 2016.
https://www.eia.gov/iconsumption/commerciall. Although the Vectren service area officially resides in the East-North Central Census region,
Vectren's long-term load forecast uses the East-South Central Census region as a more accurate representation of the Vectren service area.
8U.S. EIA. Manufacturing Energy Consumption Survey (MECS) 2010. March 2013.
https:/www.eia.goviconsumption/manufacturing/data/2010/.
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Table 2-2 lists the electric end-uses considered in the forecast disaggregation and subsequent potential assessment.

TABLE 2-2 ELECTRIC END USES

COMMERCIAL INDUSTRIAL
Cooking Bl Agricufture
Cooling
Lighting &
Office Equipraent &
Refrigeration =
Space Heating
Ventilation
Water Heating

7 Computers & Ofice Equipment
7

o R

EREARERAE

=

<l

<

&

In Indiana, commercial or industrial customers with a peak load greater than 1MW are eligible to opt out of utility-

funded electric energy efficiency programs. In the Vectren service area, approximately 67% of C&1 customers are

eligible to opt-out. Of eligible

FIGURE 2-1 OPT-OUT SALES BY C&1 SECTOR customers, nearly 76% have

71 0pt Qut Sales % Not Opt-Out Sales chosen to opt-out. As a result,

‘ only 49% of total C& sales have

not presently opted out of

funding  Vectren’s  energy
efficiency programs.®

2,500,000

2,000,000

=

500,000 ; | Figure 2-1 shows the total sales
for the commercial and
T e industrial sectors, as well as the
: sales, by sector, that have
currently opted out of paying
the charge levied to support
utility-administered energy
effidency  programs.  The
0 e e portion of sales that have not
Commercial Industrial opted out include both ineligible

load (i.e. does not meet the 1 MW monthly peak requirement) as well as eligible load that has not yet opted out.

GWH Sales

1,000,000

500,000

The main body of this report focuses on the electric energy efficiency potential savings in the commercial and industrial
sectors excluding sales from opt-out customers. Appendix E and Appendix F provide the respective results of
commercial and industrial sector potential in a scenario that includes savings from Vectren’s opt-out customers.

To assess the potential electric energy efficiency savings available, estimates of the current saturation of baseline
equipment and energy efficiency measures are necessary.

% These percentages were calculated based on the 2017 Vectren non-residential customer data and 2017 billing history.
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2.2.3.1 Residential Sector

For the residential sector, GDS relied on several primary research efforts. The electric measure analysis was largely
informed by a 2016 haseline survey of Vectren South customers. Nearly 500 responses to this survey provided a strong
basis for many of the Vectren South electric measure baseline and efficient saturation estimates. A 2015 CFL and LED
baseline study helped inform the saturation estimates for the lighting end use. A 2017 electric baseline thermostat
survey of Vectren customers was leveraged to better characterize the increased prominence of smart and Wi-Fi-
enabled thermostats.

EIA Residential Energy Consumption Survey (RECS) data from 2015 helped fill in data gaps that could not be directly
informed by Vectren primary research. Other data sources included ENERGY STAR unit shipment data, Vectren
evaluation reports, and baseline studies from other states. The ENERGY STAR unit shipment data filled data gaps
related to the increased saturation of energy efficient equipment across the U.S. in the last decade.

2.2.3.2 Commercial Sector

For the commercial sector, data collected through on-site visits as part of this study was leveraged to develop
remaining factors for many of the measures. GDS coordinated with Vectren and the Oversight Board to develop a
research plan, sampling plan, and a survey questionnaire used to collect data.

The study included primary onsite research with 38 of Vectren’s commercial customers across all building types
considered in the study.’® The on-site data collection included facility operation schedules and building characteristics,
HVAC equipment type and efficiency levels, lighting fixture inventories, control systems and strategies, and related
electric consuming equipment characteristics.

The survey data was used to inform two main assumptions for the potential study, the Base Case and the Remaining
factors. The Base Case Factor is the fraction of the end use energy that is applicable for the efficient technology in a
given market segment. Survey data was used to determine fractional energy use for most measures in the study. The
survey data provided counts for equipment and energy usage levels for the lighting, heating, cooling, water heating,
motors and refrigeration end-uses. For example, T8 lighting used 88% of the energy for interior fluorescent lamps and
fixtures for the surveyed buildings. The remaining usage was a combination of T12s, T5s and LED linear tube lighting.
In total, 60% of the base case allocations came directly from the survey data and the other 40% came from regional
potential study data from other Indiana Utilities or from GDS estimates based upon past study experience.

The remaining factor is the fraction of applicable kWh sales that are associated with equipment that has not yet been
converted to the energy efficiency measure. It can also be defined as one minus the fraction of the market segment
that already have the energy-efficiency measure installed, or one minus the market saturation for the measures. The
commercial survey data was used to determine the remaining factors for 60% of all measures in the study. For example,
the survey found that 24% of linear fluorescent lamps have already been converted to LEDs. The remaining factor for
this measure is 76%. The latest ENERGY STAR shipment data report also provided remaining factors for severat
measures. The other remaining factors are either 100% for emerging technologies measures or estimates are based
on GDS past study experience.

2.2.3.3 industrial Sector

For the industrial sector, Vectren survey data was leveraged to determine the remaining factors for several end-uses,
including motors, interior and exterior lighting and fixture measures. GDS was able to approximate the percentage of
remaining standard efficiency motors from the survey data (approximately 67% appear to be standard efficiency), as
well as the approximate percentage of remaining constant speed motors (non-VFD) for the industrial survey group
(approximately 65% constant speed). GDS was also able to determine a percentage of remaining fluorescent tube

10 The full survey dataset was provided to Vectren as a deliverable.
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fixture lighting and HID fixture lighting {non-LED) to be approximately 90% from the industrial survey responses. Other
industrial process remaining factors were determined based on remaining factors used in previous studies, which were
determined from baseline studies in other jurisdictions, the U.S. EIA 2013 Industrial Model Documentation Report, or
GDS engineering estimates.

The remaining factor is the proportion of a given market segment that is not yet efficient and can still be converted to
an efficient alternative. If is by definition, the inverse of the saturation of an energy efficient measure, prior to any
adjustments. For this study we made two key adjustments to recognize that the energy efficient saturation does not
necessarily always fully represent the state of market transformation. In other words, while a percentage of installed
measures may already be efficient, this does not preclude customers from backsliding, or reverting to standard
technologies, or otherwise less efficient alternatives in the future, based on considerations like measure cost and
availability and customer preferences {e.g. historically, some customers have disliked CFL light quality, and have
reverted to incandescent and halogen bulbs after the CFLs burn out).

For measures categorized as market opportunity (i.e. replace-on-burnout}, we assumed that 50% of the instances in
which an efficient measure is already installed, the burnout or failure of those measures would be eligible for inclusion
in the estimate of future savings potential. Essentially this adjustment implies that we are assuming that 50% of the
market is transformed, and no future savings potential exists, whereas the remaining 50% of the market is not
transformed and could backslide without the intervention of a Vectren program and an incentive. Similarly, for retrofit
measures, we assumed that only 10% of the instances in which an efficient measure is already installed, the burnout
or failure of those measures would be eligible for inclusion in the estimate of future savings potential. This recognizes
the more proactive nature of retrofit measures, as the implementation of these measures are more likely to be elective
in nature, compared to market opportunity measures, which are more likely to be needs-based. We recognize the
uncertainty in these assumptions, but we believe these are appropriate assumptions, as they recognize a key
component of the nature of customer decision making.

The study’s sector-level energy efficiency measure lists were informed by a range of sources including the Indiana TRM,
current Vectren program offerings, and commercially viable emerging technologies, among others. Measure list
development was a collaborative effort in which GDS developed draft lists that were shared with Vectren and the
Stakeholders. The final measure lists ultimately included in the study reflected the informed comments and
considerations from the parties that participated in the measure list review process.

In total, GDS analyzed 538 measure types for Vectren South — Electric. Some measures save both electric and natural
gas. For those measures, the savings of both fuels were included in the benefit-cost screening.** Many measures were
included in the study as multiple permutations to account for different specific market segments, such as different
building types, efficiency levels, and replacement options. GDS developed a total of 4,155 measure permutations for
this study. Each permutation was, screened for cost-effectiveness according to the Utility Cost Test (UCT). The
parameters for cost-effectiveness under the UCT are discussed in detail later in Section 2.4.3.

1 Because electric and natural gas results are presented in separate reports, costs were apportioned between electric and gas based on the
relative amount of savings from each fuel type.
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TABLE 2-3 NUMBER OF MEASURES EVALUATED

2 i i - »

Vectrenpu—letri R 5 L ey : e
Residential 185 636 449

Commercial 219 2,190 1,890
Industrial 165 1,464 1,424
Total 550 4,155 3,681

GDS considered several specific emerging technologies as part of analyzing future potential. In the residential sector,
these technologies include several smart technologies, including smart appliances, smart water heater (WH) tank
controls, smart window coverings, smart ceifing fans, heat pump dryers and home automation/home energy
management systems. In the non-residential sector, specific emerging technologies that were considered as part of
the analysis include strategic energy management, advance lighting controls, advanced rooftop controls, cloud-based
energy information systems (“EIS”), high performance elevators, and escalator motor controls. While this is likely not
an exhaustive list of possible emerging technologies over the next twenty years it does consider many of the known
technologies that are available today but may not yet have widespread market acceptance and/or product availability.

In addition to these specific technologies, GDS acknowledges that there could be future opportunities for new
technologies as equipment standards improve and market trends occur. While this analysis does not make any explicit
assumption about unknown future technologies, the methodology assumes that subsequent equipment replacement
that occurs over the course of the 20-year study timeframe, and at the end of the initial equipment’s useful life, will
continue to achieve similar levels of energy savings, relative to improved baselines, at similar incremental costs.

A significant amount of data is needed to estimate the electric savings potential for individual energy efficiency
measures or programs across the residential and nonresidential customer sectors. GDS utilized data specific to Vectren
when it was available and current. GDS used the most recent Vectren evaluation report findings (as well as Vectren
program planning documents), 2015 Indiana Technical Reference Manual (IN TRM), the Hlinois TRM, and the Michigan
Energy Measures Database (MEMD) to a large amount of the data requirements. Evaluation report findings and the
Indiana TRM were leveraged to the extent feasible — additional data sources were only used if these first two sources
either did not address a certain measure or contained outdated information. The BEopt simulation modeling results
formed the basis for most heating and cooling end use measure savings. The National Renewable Energy Laboratory
(NREL) Energy Measures Database also served as a key data source in developing measure cost estimates. Additional
source documents included American Council for an Energy-Efficient Economy (ACEEE) research reports covering
topics like emerging technologies.

Measure Savings: GDS relied on existing Vectren evaluation report findings and the 2015 IN TRM to inform calculations
supporting estimates of annual measure savings as a percentage of base equipment usage. For custom measures and
measures not included in the IN TRM, GDS estimated savings from a variety of sources, including:

o Iinois TRM, MEMD, and other regional/state TRMs

n  Building energy simulation software (BEopt) and engineering analyses

o Secondary sources such as the ACEEE, Department of Energy (DOE), Energy Information Administration (EIA),
ENERGY STAR®, and other technical potential studies

Measure Costs: Measure costs represent either incremental or full costs. These costs typically include the incremental
cost of measure installation, when appropriate based on the measure definition. For purposes of this study, nominal
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measure costs held constant over time.}? One exception is an assumed decrease in costs for fight emitting diode (LED)
bulbs over the study horizon. LED bulb consumer costs have been declining rapidly over the last several years and
future cost projections indicate a continued decrease in bulb costs.* GDS' treatment of LED bulb costs, LED lighting
efficacy, and the impacts of the Energy Independence and Security Act (“EISA”) are discussed in greater detail in Section
2.3.5, “Review of LED Lighting Assumptions.”

GDS obtained measure cost estimates primarily from the Vectren program planning databases, and the 2015 IN TRM.
GDS used the following data sources to supplement the IN TRM:

o inois TRM, MEMD, and other regional/state TRMs
o Secondary sources such as the ACEEE, ENERGY STAR, and National Renewable Energy Lab (NREL)
o Program evaluation and market assessment reports completed for utilities in other states

Measure Life: Measure life represents the number of years that energy using equipment is expected to operate. GDS
obtained measure life estimates from the 2015 IN TRM and Vectren program planning databases, and used the
following data sources for measures not in the IN TRM:

g Illinois TRM, MEMD, and other regional/state TRMs
= Manufacturer data
= Savings calculators and life-cycle cost analyses

All measure savings, costs, and useful life assumption sources are documented in Appendices B-D.

Although this analysis does not attempt to predict how energy codes and standards will change over time, the analysis
does account for the impacts of several known improvements to federal codes and standards. Although not
exhaustive, key adjustments include®*:

o The baseline efficiency for air source heat pumps (ASHP) is anticipated to improve to 14 SEER/8.2 HSPF' in 2015.
As the existing stock of ASHPs was estimated to turn over and allowing for a sell-through period, the baseline
efficiency was assumed to be the new federal standard, beginning in FY18.

o In 2015, the DOE makes amended standards effective for residential water heaters that required updated energy
factors (EF) depending on the type of water heater and the rated storage volume. For electric storage water
heaters with a volume greater than 55 gallons, the standards effectively require heat pumps for electric storage
products. For storage tank water heaters with a volume of 55 gallons or less, the new standard (EF=0.948)
becomes essentially the equivalent of today’s efficient storage tank water heaters. 16

5 In March 2015, the DOE amended the standards for residential clothes washers. The new standards will require
the Integrated Modified Energy Factor (MEF) {ft*/kWh/cydle) to meet certain thresholds based on the machine
configurations. The ENERGY STAR specifications for residential clothes washers will also be amended to increase
the efficiency of units that can earn the ENERGY STAR label. Version 7.0 of the ENERGY STAR specification is
scheduled to go into effect in March 2015, These amended federal and ENERGY STAR standards have been
factored into the study.

123DS reviewed the deemed measure cost assumptions included in the Hffinois TRM from 2012 (v1) through 2018 (v7). Where a direct
comparison of cost was applicable, GDS found no change in measure cost across 80% of residential and nonresidentiaf measures. In a similar
search of the Michigan Energy Measure Database (MEMD) from 2011 to 2018, GDS again found that most of incremental measure costs in
2018 were either the same or higher than the recorded incremental measure cost in 2011.

3LED Incremental Cost Study Overall Final Report. The Cadmus Group. February 2016

14 Key adjustments for LED screw-in lighting are addressed separately later in this section.

15 SEER: Seasonal Energy Efficiency Ratio; HSPF: Heating Seasonal Performance Factor.

16 Ultimately, GDS did not incorporate the requirements for large capacity water heaters into the analysis due to recent legislation that allows
grid-enabled water heaters to remain at lower efficiency levels.
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In line with the phase-in of 2005 EPAct regulations, the baseline efficiency for general service linear fluorescent
lamps was moved from the T12 light bulb to a T8 light bulb effective lune 1, 2016.

= New US. Department of Energy (DOE)} standards require that all general service fluorescent lamps (GSFL)
manufactured after Jan. 26, 2018, meet increased efficacy standards, or lumens per watt, to encourage the
adoption of high-efficiency lighting products. in the T8 category, most lamps pass the standards. However, these
are primarily reduced-wattage {e.g., 25W, 28W} lamps. The basic-grade 32W lamps do not comply. The standard
provides a loophole which excludes fluorescent tubes with a color rendering index (CRI) of 87 or higher. Even with
that loophole, there will be fewer T8 lamps to choose from going forward and it is likely that the move to linear
LEDs will accelerate.

[}

Recognizing that there remains significant uncertainty regarding the future potential of residential screw-in lighting,
GDS reviewed the latest lighting-specific program designs and consulted with industry peers to develop critical
assumptions regarding the future assumed baselines for LED screw base omnidirectional, specialty/decorative, and
reflector/directional lamps over the study timeframe.

Z50 frvorz LED screw base omnidirectional and decorative lamps are impacted by the EISA 2007 regulation
backstop provision, which requires all non-exempt lamps to be 45 lumens/watt, beginning in 2020. Based on this
current legislation, the federal baseline in 2020 will be roughly equivalent to a CFL bulb. However, in January 2017, the
Department of Energy expanded the scope of the standard to include directional and specialty bulb but stated that
they may delay enforcement based on ongoing dialog with industry stakeholders. Although there is uncertainty
surrounding EISA and the backstop provision, the Market Potential Study assumes the backstop provision for standard
(A-lamp) screw-in bulbs will take effect beginning in 2022. The analysis assumes the expanded definition of general
service lamps to include specialty and reflector sockets will impact those sockets beginning in 2023.

AR = Based on EIA Technology Forecast Report, LED bulb costs were assumed to decrease over the analysis
penod LED bulb costs ranged between $3 (standard) and $8.60 (reflector) in 2020, decreasing to $2-$3 by 2039.
Incentives were modeled as a % of incremental cost, resulting in decreasing incentives over the analysis timeframe as
well.

LED el B Using the same EIA Technical Forecast Report, LED efficacy was also assumed to improve over
the ana|ysus tlmeframe By 2040, the LED wattage of a bulb equivalent to a 60W incandescent will improve from 8W
(today’s typical LED) down to 4W.

All estimates of technical, economic, and achievable potential, as well as measure level cost-effectiveness screening
were conducted in terms of gross savings to reflect the absence of program design considerations in these phases of
the analysis. The impacts of free-riders (participants who would have installed the high efficiency option in the absence
of the program) and spillover customers (participants who install efficiency measures due to program activities, but
never receive a program incentive) are considered in the DSM Action Plan component of this study.

2.4 ENERGY EFFICIENCY POTENTIAL

This section reviews the types of potential analyzed in this report, as well as some key methodological considerations
in the development of technical, economic, and achievable potential.

Potential studies often distinguish between several types of energy efficiency potential: technical, economic,
achievable, and program. However, because there are often important definitional issues between studies, it is
important to understand the definition and scope of each potential estimate as it applies to this analysis.
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The first two types of potential, technical and economic, provide a theoretical upper bound for energy savings from
energy efficiency measures. Still, even the best-designed portfolio of programs is unlikely to capture 100% of the
technical or economic potential. Therefore, achievable potential attempts to estimate what savings may realistically be
achieved through market interventions, when it can be captured, and how much it would cost to do so. Figure 2-2
illustrates the types of energy efficiency potential considered in this analysis. Program potential, in the form of the DSM
Action Plan, is discussed in Volume |l of the report.

FIGURE 2-2 TYPE OF ENERGY EFFICIENCY POTENTIAL'7

TECHNICAL POTENTIAL

ECONOMIC POTENTIAL

MAXIMUM ACHIEVABLE POTENTIAL

REALISTIC ACHIEVABLE POTENTIAL

Technical potential is the theoretical maximum amount of energy use that could be displaced by efficiency,
disregarding all non-engineering constraints such as cost-effectiveness and the willingness of end users to adopt the
efficiency measures. Technical potential is only constrained by factors such as technical feasibility and applicability of
measures. Under technical potential, GDS assumed that 100% of new construction and market opportunity measures
are adopted as those opportunities become available (e.g., as new buildings are constructed they immediately adopt
efficiency measures, or as existing measures reach the end of their useful life). For retrofit measures, implementation
was assumed to be resource constrained and that it was not possible to install all retrofit measures all at once. Rather,
retrofit opportunities were assumed to be replaced incrementally until 100% of stock was converted to the efficient
measure over a period of no more than 15 years.

2.4.2.1 Competing Measures and Interactive Effects Adjustments

GDS prevents double-counting of savings, and accounts for competing measures and interactive savings effects,
through three primary adjustment factors:

Baseliez Soiovotian 200kl Competing measure shares may be factored into the baseline saturation estimates.
For example, nearly all homes can receive insulation, but the analysis has created multiple measure permutations to
account for varying impacts of different heating/cooling combinations and have applied baseline saturations to reflect
proportions of households with each heating/cooling combination.

Sl nitne F itz Combined measures into measure groups, where total applicability factor across
measures is setto 100% For example homes cannot receive a programmable thermostat, connected thermostat, and
smart thermostat. In general, the models assign the measure with the most savings the greatest applicability factor in
the measure group, with competing measures picking up any remaining share.

: 27 As savings are introduced from select measures, the per-unit savings from other
measures need to be ad justed (downward) to avoid over-counting, The analysis typically prioritizes market opportunity

17 Reproduced from "Guide to Resource Planning with Energy Efficiency.” November 2007. US Environmental Protection Agency (EPA). Figure
21,
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equipment measures (versus retrofit measures that can be installed at any time). For example, the savings from a smart
thermostat are adjusted down to reflect the efficiency gains of installing an efficient air source heat pump. The analysis
also prioritizes efficiency measures relative to conservation {behavioral) measures.

Economic potential refers to the subset of the technical potential that is economically cost-effective (based on
screening with the Utility Cost Test) as compared to conventional supply-side energy resources.

2.4.3.1 Utility Cost Test and Incentive Levels

The economic potential assessment included a screen for cost-effectiveness using the Utility Cost Test (UCT) at the
measure level. In the Vectren South territory, the UCT considers both electric and natural gas savings as benefits, and
utility incentives and direct install equipment expenses as the cost. Consistent with application of economic potential
according to the National Action Plan for Energy Efficiency, the measure level economic screening does not consider
non-incentive/measure delivery costs {e.g. admin, marketing, evaluation etc.) in determining cost-effectiveness.*®

Apart from the low-income segment of the residential sector, all measures were required to have a UCT benefit-cost
ratio greater than 1.0 to be induded in economic potential and all subseguent estimates of energy efficiency potential.
Low-income measures were not required to be cost-effective; all low-income specific measures are included in the
economic and achievable potential estimates.

For both the calculation of the measure-level UCT, as well as the determination of RAP, historical incentive levels (as a
% of incremental measure cost} were calculated for current measure offerings. Figure 2-3 describes the incentive levels
by key market segment within the residentiat and nonresidential sectors.

FIGURE 2-3 INCENTIVES BY SECTOR AND MARKET SEGMENT

Residentis! Lighting Monresidential Elactric

Measure specific, typically = " Measure spedific, or based
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5(%5 depending on initial livary, average custom
cost (2018 planning library) incertive ~30% of cost.

. . 50%
Residential Low Income
Low income and direct
instalf residential imeasures
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GDS relied on Vectren’s measure planning library and supporting DSM Operating Plan appendices to map current
measure offerings to their historical incentive levels.!® For study measures that did not map directly to a current
offering, GDS calculated the weighted average incentive level {(based on 2017 participation) by sector and/or program
and applied these “typical” incentive levels to the new measures.

18 National Action Plan for Energy Efficiency: Understanding Cost-Effectiveness of Energy Efficiency Programs. Note: Non-incentive delivery
costs are included in the assessment of achievable potential and the DSM Action Plan.

19 The measure planning library was leveraged primarily for determining current incentive levels rather than for developing estimates of future
costs or savings potential.
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o In the residential sector, lighting incentive levels were assumed to represent 75% of the measure cost. Remaining
residential incentive levels were either 50% of the incremental measure cost, or 35% of the measure cost (for more
expensive measures).
Low income and direct install measures received incentives equal to 100% of the measure cost
In the non-residential sector, prescriptive incentives were 50% of the measure cost, and custom measures
received incentives equal to 30% of the measure cost 3

o Inthe MAP scenario, all incentives were set to 100% of the incremental measure cost.

2.4.3.2 Avoided Costs

Avoided energy supply costs are used to assess the value of energy savings. Avoided cost values for electric energy,
electric capacity, and avoided transmission and distribution (T&D) were provided by Vectren as part of an initial data
request. Electric energy is based on an annual system marginal cost. For years outside of the avoided cost forecast
timeframe, future year avoided costs are escalated by the rate of inflation.

Achievable potential is the amount of energy that can realistically be saved given various market barriers. Achievable
potential considers real-world barriers to encouraging end users to adopt efficiency measures; the non-measure costs
of delivering programs (for administration, marketing, analysis, and EM&V); and the capability of programs and
administrators to boost program activity over time. Barriers include financial, customer awareness and willingness to
participate in programs, technical constraints, and other barriers the “program intervention” is modeled to overcome.
Additional considerations include political and/or regulatory constraints. The potential study evaluated two achievable
potential scenarios:

oo Ao Gohimails Peienils! estimates achievable potential on paying incentives equal to 100% of measure
|ncremental costs and aggressive adoptlon rates.

: g > Soteviiylestimates achievable potential with Vectren paying incentive levels (as a percent of
mcremental measure costs) closely calibrated to historical levels but is not constrained by any previously
determined spending levels.

2.4.4.1 Market Adoption Rates

GDS assessed achievable potential on a measure-by-measure basis. In addition to accounting for the natural
replacement cycle of equipment in the achievable potential scenario, GDS estimated measure specific maximum
adoption rates that reflect the presence of possible market barriers and associated difficulties in achieving the 100%
market adoption assumed in the technical and economic scenarios.

The initial step was to assess the long-term market adoption potential for energy efficiency technologies. Due to the
wide variety of measures across multiple end-uses, GDS employed varied measure and end-use-specific ultimate
adoption rates versus a singular universal market adoption curve. These long-term market adoption estimates were
based on either Vectren-specific Willingness to Participate (WTP) market research or publicly available DSM research
including market adoption rate surveys and other utility program benchmarking. These surveys included questions to
residential homeowners and nonresidential facility managers regarding their perceived willingness to purchase and
install energy efficient technologies across various end uses and incentive levels.

GDS utilized likelihood and willingness-to-participate data to estimate the long-term (20-year) market adoption
potential for both the maximum and realistic achievable scenarios.?® Table 2-4 presents the long-term market adoption
rates at varied incentive levels used for both the residential and nonresidential sectors. When incentives are assumed
to represent 100% of the measure cost (maximum achievable), the long-term market adoption ranged by sector and

2D For the MAP Scenario, the long-term adoption rate was reached by Year15 (or earlier) and annual participation remained flat in the final five
years of the analysis. In the RAP scenario, the analysis assumes the maximum adoption rate is reached over a period of 20-years or less.
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end-use from 46% to 96%. For the RAP scenario, the incentive levels also varied by measure resulting in measure-
specific market adoption rates.

TABLE 2-4 LONG-TERM MARKET ADOPTION RATES AT DISCRETE INCENTIVE LEVELS
(based on Willingness-to-Participate Survey Results)
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GDS then estimated initial year adoption rates by reviewing the current saturation levels of efficient technologies and
(if necessary) calibrating the estimates of 2020 annual potential to recent historical levels achieved by Vectren’s current
DSM portfolio. This calibration effort ensures that the forecasted achievable potential in 2020 is realistic and attainabie.
GDS then assumed a non-linear ramp rate from the initial year market adoption rate to the various long-term market
adoption rates for each specific end-use.

One caveat to this approach is that the ultimate long-term adoption rate is generally a simple function of incentive
levels and payback. There are other factors that may influence a customer’s willingness to purchase an energy
efficiency measure. For example, increased marketing and education programs can have a critical impact on the
success of energy efficiency programs. Other benefits, such as increased comfort or safety and reduced maintenance
costs could also factor into a customer’s decision to purchase and install energy efficiency measures. To acknowledge
these impacts, GDS considered the participant spillover and non-participant spillover rates (identified in prior Vectren
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evaluations) that demonstrate the impacts that efficiency program and their marketing/education components can
have on increased technology adoption. GDS used these spillover rates to increase the long-term adoption rates
(typically by 5%-7%) at each incentive level.

2.4.4.2 Non-Incentive Costs

Consistent with National Action Plan for Energy Efficiency (NAPEE) guidelines?, utility non-incentive costs were
included in the overall assessment of cost-effectiveness at the realistic achievable potential scenario. 2020 direct
measure/program non-incentive costs were calibrated to recent 2016-2018 historical levels and set at $0.045 per first
year kWh saved for residential lighting, $0.01 per first year kwh saved for residential behavior, $0.145 for the remaining
residential measures, and $0.07 per first year kWh saved in the non-residential sectors. Non-incentive costs were then
escalated annually at the rate of inflation%.

In addition to non-incentive costs attributed directly to programs and measures, the analysis also included indirect
program delivery that are not specifically attributed to individual programs and can include additional outreach,
evaluation, and program planning activities. These costs were calibrated to 2015-2018 historical levels of $0.024 per
first year kwh, escalated 5% annually.®

2.5 DEMAND RESPONSE AND CVR POTENTIAL

This section provides an overview of the demand response and conservation voltage reduction (“CVR") potential
methodology. Summary results of the demand response analysis are provided in Section 7. Additional results details
are provided in Appendix G.

Table 2-5 provides a brief description of the demand response (DR) program options considered and identifies the
eligible customer segment for each demand response program that was considered in this study. This includes direct
load control (DLC) and rate design options.

TABLE 2-5 DEMAND RESPONSE PROGRAM OPTIONS AND ELGIBLE MARKETS

The compressor of the air conditioner is remotely shut off
(cycled) by the system operator for periods that may range

Residential and

DLC AC {Switch -Residential
. (Switch) from 7% to 15 minutes during every 30-minute period (i.e., Nogu[:f;::::'a
25%-50% duty cycle)
. , Residential and
DLC AC (Thermostat) The system operator can remotely raise the AC’s thermostat Non-Residential

set point during peak | onditions, lowering AC load.
p uring p oad conditions, lowering oa Customers

2! National Action Plan for Energy Efficiency (2007). Guide for Conducting Energy Efficiency Potential Studies. Prepared by Optimal Energy.
This study notes that economic potential only considers the cost of efficiency measures themselves, ignoring programmatic costs. Conversely,
achievable potential should consider the non-measures costs of delivering programs. Pg. 2-4.

22 As noted earlier in the report, measure costs and utility incentives were not escalated over the 20-year analysis timeframe to keep those
costs constant in nomin