" | DRI VING TRANSFORMATION | ' .

Behavior, Energy & Climate Change (BECC) /  November 12-15,2023 /[ Sacramento, CA

Co-Convened by

Environmental and Energy Ciee CITRIS o
St&l‘lfOI’d Policy Analysis Center o e o it EINSTTUTS A C E E E ::



2 N : —— Z e/ e
@ b eCC DRIVING TRANSFORMATION

Behavior, Energy & Climate Change (BECC) / November 12-15, 2023 / Sacramento, CA
behavior, energy & climate change e —

A More Equitable
Distribution of Distributed
Energy Resources

November 14, 2023

Karen Ehrhardt-Martinez | Director, Customer Insights and Behavioral Science @ ICF

Convened by:

Environmen tal and Energy 9;?? <?ECB¢IAS1N;%,!§ ACEEEEE #B ECC2023

Stanford Policy Analysis Center



DERs and the Equity Gap
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Utility Programs: Who iIs
Benefiting and Who Isn‘t?

Inclusion

.-L. Electric Savings

$ Electric Incentives

.-L. Gas Savings
$ Gas Incentives
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Utility Programs: Who iIs
Benefiting and Who Isn‘t?

Portfolio-Level Inclusion Score =

Inclusion
— Score —

Proportion of program participants

in a segment

Proportion of the customer basz

in that segment

— —

oy

Weighting Factor

Total program

participation

Total number of participanis

across the portfolio

Portfolio-level Inclusion Score: The sum of weighted program inclusions
scores gives visibility of inclusion across the portfolio, with parity being a total

inclusion score of 1

% Solving some of the most complex global challenges of our time.




Utility Programs: Who iIs
Benefiting and Who Isn‘t?

— Summary- Segments inclusion score across programs
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Utility Programs: Who iIs
Benefiting and Who Isn‘t?

At the portfolio-level, customers with smaller energy burdens
are more likely to participate and receive a greater share of
energy savings benefits.

Inclusion Savings Incentive
. . Savings Savings Incentive Incentive
Energy | Inclusion Inclusion " > i .
Benefit Benefit Benefit Benefit
Burden Score Score
Quintil Electri G Score Score Score Score
uintile ectric as . .
Electric Gas Electric Gas

bW =

In contrast — customers with larger energy burdens receive a
disproportionately high share of both electric and gas incentive
benefits.

Above Parity

@ #BECC2023

Below Parity
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@ #BECC2023

Utility Programs: Who iIs

Benefiting and Who Isn’t?

For the I.Q. Program, customers with larger energy burdens are more

likely to participate and receive a greater share of energy savings and
incentives benefits.

Above Parity

Inclusion Savings Incentive
Energy : : Savings Savings Incentive Incentive
Inclusion Score | Inclusion Score . . . .
Burden . Benefits Score | Benefits Score | Benefits Score | Benefits Score
o Electric Gas . .
Quintile Electric Gas Electric Gas
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Utility Programs: Who iIs
Benefiting and Who Isn‘t?

Systematic disparities in
program participation
are common across utilities

\ A Utilities often lack
\ ; :
I . L’L % information ab.out a Iarg.e

proportion of their
customer base
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% Solving some of the most complex global challenges of our time.




Utility Programs: Who iIs
Benefiting and Who Isn‘t?

Under-served customer

segments typically comprise
50-70% of the customer base o segments of
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systematically under-

represented
represen t alarge
number of customers.
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Utility Programs: Who iIs
Benefiting and Who Isn‘t?

Most utility programs are
overserving advantaged
customers

Few utility programs
successfully serve low-
income, disadvantaged, and
hard-to-reach customers on
par with their representation
in the customer base

@ #BECC2023
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Utility Programs: Who iIs
Benefiting and Who Isn‘t?

Low-income customers and
those with the highest energy
burdens are most likely to be
underserved by programs

e —

Customers with the lowest
energy burdens tend to
participate in programs at a
disproportionately high rate

©:0-«

Energy Household Total Energy
Spending Income Burden
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@ #BECC2023

Utility Programs: Who iIs
Benefiting and Who Isn‘t?

Renters are some of the
most underserved by utility
programs

Rural households also
tend to have lower rates
of program participation

Solving some of the most complex global challenges of our time.



The Value of a Proactive,
Intentional, Multi-pronged Approach

Bringing more equity to DER programs will require

1. A multi-faceted program design that includes:

« Traditional participation models
» Proactive targeting
« Community focused designs

2. A more intentional use of funding to reach a larger
proportion of customers who will not otherwise
participate.

@ #BECC2023
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Segmentation within the 1.Q.
Population

It is helpful to:

« Acknowledge that low-income customers
are not homogenous.

* Recognize the diversity within the 1.Q.
population.

* ldentify the indicators/measures of
household and community vulnerability
(l.e., arrears, energy burden, etc.)

« Determine a strategy for proactively
targeting and connecting with households
who can benefit the most.

@ #BECC2023
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Segmentation within the 1.Q.
Population

Distribution of MOSAIC Segments for Low Income Customers Need More/Better Data:

o There is a lot of missing
data when trying to

Unknown
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Blue Sky Boomers [Erlrlokl}

opportunities, and the
barriers they face.
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@ #BECC2023

Segmentation within the
Population

Distribution of MOSAIC Segments for Low Income Customers
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40%

1.Q.

43.75%

159% represent singles
who may have recently
joined the workforce

45%
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Segmentation within the 1.Q.
Population

Distribution of MOSAIC Segments for Low Income Customers
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Segmentation within the 1.Q.
Population

Distribution of MOSAIC Segments for Low Income Customers
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Targeting within the I.Q. Population

How can utilities be more
proactive and intentional In Q‘
reaching customers with
the greatest needs?
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Targeting Communities & Households
3 Automated Insights A ProaCtlver
St Zip Code Average Arrears % difference from Total Burden (%) | % difference from Total Average Actual Average Modeled
t:;;e::selrzs;e Heavy Arrears ® for zipcode ($)  Total Average Arrears . Average Burden Consumption (kWh) Consumption (kWh) Ta r g et With m O re
48206 1,434.72 337.9% 3.68% 155.4% 5722.86 5,949.03
Select burden criteria M 48426 152,40 -53.8% 8.65% 154.6% 5,849.75 639634 . ;
1:::1::;:; 48209 753.61 129.1% 843% 148.1% 6,194.35 6,247.26 S O p h I Stl C a‘te d
9 43204 | 1,242.13 278.7% 8.40% 147.2% 6,119.32 629030
( h 48210 863.83 162.8% 839% 146.9% 6,198.27 6,332.09 d I =
221 48213 1,300.47 296.6% 834% 145.3% 6,100.72 6332.15 ata ; an a yS | S ,
In Scope Zip Codes 48227 1,148.69 250.0% 8.25% 142.8% 6,580.65 6,792.26
48208 805.73 145.0% 8.19% 140.9% 5,850.75 5,894.83
3 Total: 357 o 48139 229.98 -30.3% 8.18% 140.7% 12,700.61 11,367.09 a.n d d aS h b O ard S
Values for In Scope Zip Codes 48215 1,103.44 236.1% 8.18% 140.7% 5,723.59 5,905.69
( ' 48228 1,019.16 210.3% 8.08% 137.7% 6,368.93 6,577.43
227127 4821 956.21 191.0% 8.02% 136.1% 5,409.01 5577.94
Numbes of Customers 48203 1,071.51 226.3% 7.88% 131.7% 5,903.02 6,118.03
\ J 48126 771.74 134.6% 7.83% 130.2% 7,713.96 7,738.71
48238 1,196.23 264.6% 781% 129.7% 5,875.79 6101.61
48218 903.96 175.0% 7.70% 126.4% 6,281.44 6476.14
m 1 1 4 ] 2 5 48217 1,072.54 226.7% 7.63% 124.4% 5,923.55 6,106.80
Al Customers with no Energy 43214 | 1,054.40 221.1% 7.52% 121.2% 5,610.85 5,758.37
o Burden data available | 48234 1,147.69 249.7% 7.45% 119.0% 6,136.54 6,339.65
N 4 48212 260.99 161.9% 741% 117.9% 5,405.39 553361
U $303.0 48229 909.40 176.7% 7.40% 117.7% 6,484.46 6,639.01
. 49657 0.00 -100.0% 731% 114.9% 0.00 0.00
O Average Arrears 48201 654.41 98.8% 7.22% 112.4% 5,036.56 5.247.78
LLi 3 = 48235 1,154.47 251.8% 7.21% 111.9% 6,695.04 6,872.49
m 48202 1,062.53 223.6% 7.16% 110.5% 5,680.11 5,859.13
I 5.68% a4 1,155.26 252.0% 7.00% 105.8% 6.643.31 692405
- Average Burden 48205 1,137.65 246.6% 6.98% 105.3% 6,548.73 6.783.20
@ \ J 48216 641.23 94.8% 6.94% 104.0% 5.290.60 5511.06
4
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Targeting Communities & Households

Home Ownership Zip Code Account Total Arrears | Total Burden Actual Annual Modeled Annual Home Program participated I d e ntlfy p rl 0 r I ty
All v Number (S) O |< (%) Consumption (kWh) | Consumption (kWh)  Ownership
Select accounts with burden range 48021 910035827682 74,562.90 43,153.38 | Owner Appliance Recycling
= 910039057328 51,968.60 33,448.22 | Owner ‘ No EWR Participation h O u S e h O I d S
e Slote 910025040031 58,701.20 35,795.13 | Owner Residential Energy Star and Lighting
O O 910025317876 Owner Appliance Recycling
910023055007 9,303.80 9,013.48 | Owner No EWR Participation
920009602037 11,709.20 10,742.48 | Owner ‘ Appliance Recycling
N 910021653159 14,274.30 13,407.50 | Renter No EWR Participation
3 3 7 3 910023250749 6,330.80 6,353.56 | Owner No EWR Participation
* 910005628391 | 12,366.40 11,240.44 | Renter No EWR Participation
Number of Accounts 920009947309 8,585.00 8,536.66 | Unknown No EWR Participation
N\ 910003591922 29,112.20 23,006.22 | Owner No EWR Participation
$ 1 48 5 920002891801 12,417.40 12,717.00 | Owner | No EWR Participation
910012728267 12,579.30 15,917.27 | Owner No EWR Participation
Average Aears 920011943163 9,185.60 12,460.87 | Renter No EWR Participation
910001328707 8,085.50 7.979.35 | Owner No EWR Participation
4.11% 910028838308 14,263.90 13,315.04 | Renter No EWR Participation
m : 910016918716 14,978.50 15,120.96 | Renter No EWR Participation
N Average Burden 910001543800 6,549.60 6,415.25 | Owner | Appliance Recycling
o 7 ~ 910024872541 13,465.50 13,134.00 | Owner Home Energy Survey
N 910003047479 Owner No EWR Participation
U 1 71 9M 920009569665 Owner No EWR Participation
U Actual Consumption (kWh) 910036529725 27,859.30 17,445.29 | Renter No EWR Participation
LIJ 4 920002272267 Unknown No EWR Participation
i R 910020982427 11,230.60 11,050.41 | Owner No EWR Participation
m 17.64M 910032704835 78,835.00 47,770.16 | Renter No EWR Participation
:ﬁ: i 910033779372 9,002.60 8,791.00 | Renter No EWR Participation
Modeled Consumption (kWh) 910037321593 7.505.60 7.382.29 | Owner No EWR Participation
@ % 910013415583 20,256.40 16,881.34 | Owner HVAC

Solving some of the most complex global challenges of our time.
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Targeting Communities & Households

Current Account Level details for the customer - 910035827682

Customer Arrears breakdown

SingleFamily Owner Not Available
60-90 days
51.24% 0.0K (1.8%) o — 50 c;;yzs%
5K (30:2%) 74r 562.90 Home Type Home Ownership | Envelope Assessment
Total Burden Actual Consumption (kWh)
$1.,688.2 43,1 53.38 48021 Open False
51.24% 0.00% Total Arrears (5) Modeled Consumption (kWh) Zip Code Account Status Health & Safety ?
Electric Burden Gas Burden Y e 23841 Normandy Ave, Eastpointe, M| 48021
- 30 days
1.1K (66.2%) Address
-
[ Simulated Account Level details for the customer - 910035827682
Account Premise Upgrade Name Current Energy | Reduced Energy Electric Savings = Gas Savings  Total Savings
Number Number Burden Burden (kWh) (Therms) (kbtu)
910035827682 5110219716 Central AC|Roof and Attic Insulation|insulation Wall|Infiltration 51.24% 34.14% 14,402.24 0.13 49,155.88
Room AC|Roof and Attic Insulation|Insulation Wall|Infiltration 51.24% 34.21% 14,346.99 0.15 48,968.42
ASHP|Roof and Attic Insulation|insulation Wall|Infiltration 51.24% 34.22% 14,339.81 0.14 48,943.92
Baseline|Roof and Attic Insulation|insulation Wall|Infiltration 51.24% 34.22% 14,339.81 0.14 48,943.92
Furnace|Roof and Attic Insulation|Insulation Wall|Infiltration 51.24% | 34.22% 14,339.81 | 0.14 48,943.92
Central AC|Roof and Attic Insulation|Wall Baseline|Infiltration 51.24% 38.92% 10.378.18 0.09 35.420.89
Room AC|Roof and Attic Insulation|Wall Baseline|Infiltration 51.24% 38.99% 10,321.37 0.10 35,227.85
ASHP|Roof and Attic Insulation|Wall Baseline|Infiltration 51.24% 39.00% 10,314.66 0.10 35,204.94
Baseline|Roof and Attic Insulation|Wall Baseline|Infiltration 51.24% 39.00% 10,314.66 0.10 35,204.94
Furnace|Roof and Attic Insulation|Wall Baseline|Infiltration 51.24% 39.00% 10.314.66 | 0.10 35.204.94
Air Sealing|8 ACHS0 51.24% 39.88% 9,571.93 0.10 32,670.56
HVAC Mini Split Air Source Heat Pump 51.24% | 42.93% 7,002.03 | -0.34 23,857.45

Solving some of the most complex global challenges of our time.

Step 3: Identify
scale of energy
savings
opportunities

from available
mix of measures
and impact on
arrears and
burden.




How to More Effectively Reach
Priority Customers and Shift Their

Energy Use Behaviors
Be Intentional Use

Be Proactive Behavioral
Science

Be Personal

Be Collaborative

% Solving some of the most complex global challenges of our time.
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Utility Programs: Who iIs
Benefiting and Who Isn‘t?

* Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua.

« Ut enim ad minim veniam, quis nostrud exercitation ullamco
laboris nisi ut aliquip ex ea commodo consequat.

 Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur.

@ #BECC2023
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@ #BECC2023

Energy Insecurity & Energy Burden

) Energy Insecurity —the inability to R Household Energy Burden —the proportion

@ adequately meet basic household P‘ of household income used to pay for
heating, cooling and energy needs over < energy and a key element contributing to a
time. household’s energy insecurity.

nergy insecurity—that is, the inability to adequately meet basic household heating,

cooling, and energy needs over time (Herndndez 2016)-is increasingly viewed as a

major equity issue by policymakers, energy utilities, and clean energy and environmental
justice advocates. This multidimensional problem reflects the confluence of three factors:
inefficient housing and appliances, lack of access to economic resources, and coping strategies
that may lead some residents to dangerously under-heat or under-cool their homes (Hernandez,
Aratani, and Jiang 2014).

Solving some of the most complex global challenges of our time.




Vulnerability Landscape: Household Characteristics

DISADVANTAGED GROUPS LOW INCOME

o More than 1/3 of households are Nearly 1/3 of the population lives
Nearly 1/2 of the population is @ categorized as belonging to in low-income households. In

RACE/ETHNICITY

comprised of people of color di most Census tracts, 10% - 50%
- g isadvantaged MOSAIC o
\r/]v;t\rlul r«}abgu; 01()}0 _/olgocoi/(()ensus tracts segments though the number of households are low income.
g a i of disadvantaged households Low-income households are
concentration of people of color, : : typically less likely to participate
otentially resulting in greater SIS (1975) ECIrLAlg i@ ' iCi
P y ging community with large numbers in market-rate energy-efficiency

energy inequities. in population centers. programs.
SENIORS LESS THAN H.S. DEGREE NON-ENGLISH SPEAKERS
g Approximately 1/7 people is a Approximately 1/8 adults over 24 Approximately 1/10 of residents
=) senior (over 64 years old). years old have less than a high live in non-English speaking
N Seniors comprise 10%-20% of school degree, and more than households. There is also a
8 the population in over half the half of the Census tracts are small proportion of Census
T census tracts. Only 5.7% of characterized as having tracts where the majority of
m Census tracts have high educational limitations because people live in non-English
H+ concentrations of seniors. more than 10% of adults haven't speaking households.
@ completed high school.

Ay
/

I Solving some of the most complex global challenges of our time.




@ #BECC2023

Vulnerability Landscape: Housing Characteristics

OLDER HOUSING MULTIFAMILY HOUSING
Forty-seven percent of houses were Nearly one-fifth of households live in
bullt before 1990 when building codes multi-family housing where residents
were more lax and energy efficiency generally have less direct control over
standards were limited. Most the energy efficiency of their homes
communities have some older and face more challenges in
housing. accessing utility-run programs.
RENTERS

Approximately one in seven
households are renters. The
distribution of renters across Census
tracts tends to range from 0% to 20%
for most Census tracts although there
is a small percent (3%) of census
tracts where at least 40% of
households are renters.

% Solving some of the most complex global challenges of our time.



Vulnerability Landscape: Area-based Indicators

HEALTH BURDENED WORKFORCE DEVELOPMENT
BURDENED

Over 16 percent of households live in health L

burdened areas. Customers who live in Customers living in 20% of Census tracts

these areas are more vulnerable because live in an environment with a hlgh workforce

they are more likely to suffer from major development burden* characterized by

health problems along with low household cross-cutting challenges of limited education

incomes. and other income, employment, or

language-related challenges.

COMPOSITE BURDENED

ENERGY BURDENED

Workforce Development Burden
Energy Burden

% Looking across areas facing multiple
o Almost fifteen percent of Census tracts in burdens, approximately 7.6% of customers
S are identified as Energy Burdened. Some are in Census tracts that have 3 or more of
O counties also have large numbers of the 4 burden types:
Ll households that experience higher energy Health Burden
% burdens. Housing Burden**

5
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Targeting Communities & Households
~
Automated Insights
Select arrears criteria A [F - = g ol
Zip Code Average Arrears % difference from Total Burden (%) | % difference from Total Average Actual Average Modeled
t:a':xejax?el:;e Heavy Arrears R ® for zipcode (§)  Total Average Arrears Average Burden Consumption (kWh) Consumption (kWh)
43001 260.02 -21.2% 3.69% 8.1% 7,163.10 | 7,257.96
Select burden criteria v 48002 836.91 154.5% 3.75% 10.0% 9,787.96 9,606.38
t::;d::e'r?;e 48006 399.24 21.1% 3.89% 14.1% 9,257.49 9,241.50
48014 278.92 -15.4% 4.24% 245% 8,353.19 8192.86
" h 48015 305.89 -7.2% 3.64% 6.7% 6,217.91 6,551.49
221 48071 24071 6.1% 411% 20.5% 7,107.68 7,295.96
In Scope Zip Codes 480 Show as a table 216.7% 4.11% 20.7% 9.400.80 9.575.27
420, -9.1% 361% 5.9% 7,828.47 7.864.14
ol 557 d a0,  'nclude 141%) 415% 21.9% 8.259.17 832856
bl AR T AL 480! Exclude -23.2% | 4.48% 31.6% 6,737.63 6,595.19
430! Aaaiss o 24.1% 836268 852938
Q 227127 480, @ Drill through > Account list | 3.3% 6,487.11 | 667300 7
Number of Customers | 40 Group 4.7% [ATE%) 22.6% 6,692.29 6,871.44
\ 7 480! 0.5% 4.01% 17.6% 6,973.43 6,840.69
( ) 480 Summarize _ -67% 4.21% 23.5% 6,557.16 6,755.82
480 41% 3.76% 10.3% 8,260.22 823242
™ 114125 a0, CoPY T 417% 22.3% 7,303.19 7,449.73
8 Customers with no Energy sg040  [ETEED -5.1% 3.41% 0.0% 821161 8,212.45
~ Burden data available 48051 299.08 -9.3% 4.02% 18.1% 7,821.44 7,884.62
U 3 4 48059 281.96 -14.5% 3.83% 12.4% 7.442.72 7.583.07
43060 29230 -11.4% 4.60% 35.2% 6,838.97 6,922.47
U $303.0 43062 234.75 -28.8% | 3.43% 0.8% 8,157.80 8,092.72
LIJ Average Arrears 48063 | 398.07 20.8% | 4.41% 29.5% 10,969.86 10.739.70
m 3 < 43064 261.39 -20.8% 351% 2.9% 7,260.35 741256
B 48065 218.18 -33.9% 3.99% 17.2% 5,929.34 7.067.13
5.68% 48066 325.02 1.4% 3.97% 16.6% 683838 7.056.47
@ Average Burden 48071 258.25 -21.7% 3.72% 9.1% 6,384.68 6.330.10
7 o \ L 48074 349.38 6.0% 3.90% __ 145% 841545 836773 &
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Targeting Communities & Households
Siér oy

™ ECE
Home Ownership - rZip Code Account Total Arrears Total Burden Actual Annual Modeled Annual Home Program participated im
All v Number (s) @ . (%) Consumption (kWh) Consumption (kWh) Ownership
Select accounts with burden range 48021 9100358~7""" T —— 74,562.90 43,153.38 | Owner Appliance Recycling
9100390 Expand 51.968.60 33,448.22 | Owner No EWR Participation
0:25% 31.24% 9100250 58,701.20 35,795.13 | Owner Residential Energy Star and Lighting

O O 9100253 Collapse % Owner Appliance Recycling
9100230 Show as a table 9,303.80 9,013.48 | Owner No EWR Participation
9200096 11,709.20 10,742.48 | Owner Appliance Recycling
N 9100216 @ Drill up 14,274.30 13,407.50 | Renter No EWR Participation
3 3 7 3 9100232 Include 6.330.80 6,353.56 | Owner No EWR Participation
! 9100056 12,366.40 11,240.44 | Renter No EWR Participation
\ Number of Accounts p, 9200099 Exclude 8,585.00 8,536.66 | Unknown No EWR Participation
N\ 9100035 201473 20 22 00822 | Owner No EWR Participation
$148.5 9200028 (3 Drill through > Account level details Owner No EWR Participation

]I 9100127 P 12,579.50 159112 | Owner No EWR Participation I‘
g Average Arrears ) 9200119 roup 9,185.60 12,460.87 | Renter No EWR Participation
9100013 Summarize 8,085.50 7.979.35 | Owner No EWR Participation
o™ 411% 9100288 14,263.90 13,315.04 | Renter No EWR Participation
N : 9100169 Copy > 14,978.50 15,120.96 | Renter No EWR Participation
o L Average Burden ) 9100015400y 6,549.60 6,415.25 | Owner Appliance Recycling
N ~ ~ 910024872541 13,465.50 13,134.00 | Owner Home Energy Survey
U 910003047479 Owner No EWR Participation
17.19M 920009569665 Owner No EWR Participation
U Actual Consumption (kWh) 910036529725 27.859.30 17,445.29 | Renter No EWR Participation
LIJ \ 920002272267 Unknown No EWR Participation
m 3 910020982427 11,230.60 11,050.41 | Owner No EWR Participation
:H: .I 7 6llM 910032704835 78,835.00 47,770.16 | Renter No EWR Participation
' 910033779372 9,002.60 8,791.00 | Renter No EWR Participation
X Modeled Consumption (kWh) 910037321593 7,505.60 7.382.29 | Owner No EWR Participation

@ L 910013415583 69% 20.256£ 16,881.34 | Owner HVAC J
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