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OVERVIEW – NEI RESEARCH IN IL
Illinois evaluators are conducting research (prioritizing
income eligible/income qualified programs) to quantify
and monetize non-energy impacts (NEIs) associated
with Illinois utilities’ energy efficiency programs:
• Societal
• Utility
• Participant
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OVERVIEW – TYPES OF NEIS

Societal: reduced
public citizens’
health impacts
from reduced
emissions from
fossil-fuel
generation

Utility: reduced
utility costs from
reduced
arrearages,
disconnections,
reconnections, etc.

Participant: benefits
accruing to participants
i.e., reduced household
members’ health
impacts like asthma
and thermal stress due
to air sealing and
weatherization
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OVERVIEW – MOTIVATION FOR NEI RESEARCH IN IL
FEJA:
“A total resource cost test compares the sum of avoided
electric utility costs…with reduced water consumption, and
avoided costs associated with reduced operation and
maintenance costs, as well as other quantifiable social
benefits…”.

ComEd Stipulation:
“ComEd agrees to work in good faith to consult and reach
consensus with the Income-Qualified Advisory Committee on
issues of importance to the Committee, including but not
limited to the following: Development of program information
and practices for Income-Qualified programs, including the
identification and reflection of non-energy benefits (“NEBs”)
such as comfort, health and safety, reduced tenant turnover,
reduced shut-offs, reduction in revenue collection costs, and
lower energy burden in Income-Qualified measures and
programs”
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OVERVIEW – NEIS AND THE IL TRM
NEIs currently in the IL TRM
• Societal: Avoided use of water
(water savings)
• Utility: Avoided environmental
costs, i.e., the dollar value of
reduced carbon emissions
associated with switching to
renewable energy sources
• Participant: Reduced O&M costs
This research expands the NEIs already
deemed in the IL TRM.
5

BACKGROUND: SOCIETAL
NEIS

6

WHAT ARE SOCIETAL NEIS
• Benefits that society-at-large receives from the investments and
energy savings of energy efficiency programs
• Societal benefit categories include:
• Air quality impacts
• Public health and welfare effects
• Water quantity and quality impacts
• Coal ash ponds and coal combustion residuals
• Economic development and employment effects
• Employment impacts
• Economic development constraints
• Other economic considerations
• Societal risk and energy security
• Benefits unique to low-income energy efficiency
programs
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Societal Health NEIs From Air Quality: Overview
• EE programs > reduce fossil fuel generation > reduce regional air
emissions > improve societal health
• Different than indoor air quality, which improves participant health
• Fine Particulate Matter (PM2.5) has been linked to a variety of health
problems

Electricity
Generation

In 2018, ~60% of
electricity
generated in IL
was produced
through the
combustion of
coal and natural
gas.*

Air Quality
Changes

Most PM2.5 forms
from complex
reactions of
pollutants emitted
from power plants,
industries, and
cars.

* Environmental

Health
Impacts

Reduced air
emissions
improves air
quality and
decreases
respiratory and
cardiovascular
illnesses

Disclosure Report. Source of Electricity for the 12 months ending December 31, 2018.

Societal
Benefits

Decreased illness
leads to
decreased
medical costs, and
gains in work and
school days.
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TOOLS TO ESTIMATE SOCIETAL HEALTH BENEFITS
• US EPA’s Air Emissions Team developed two tools to quantify
the societal impacts of air emissions
• AVERT = Avoided Emission and Generation Tool
• COBRA = Co-Benefits Risk Assessment Health Impacts
Screening and Mapping Tool
• These tools…
• Are peer-reviewed, regulatory-quality, and customizable to
IL
• Are used for EE program evaluation, planning,
policymaking – and gaining steam
• Facilitate NEI assessment for all electric efficiency
programs – not just IQ/IE
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APPLYING AVERT AND COBRA FOR ELECTRIC EE
PROGRAM EVALUATION
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CO-Benefits Risk Assessment (COBRA) Model

Source: EPA (2020)
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SOCIETAL HEALTH METRICS FROM AVERT AND COBRA
IL evaluators are applying these tools to model air quality and human
health: energy efficiency program vs. counterfactual
Model

Key Outputs

AVERT

▪
▪

COBRA

▪
▪

▪

Change in annual generation and emissions
Change in heat input, PM2.5, SO2, NOX, CO2
Change in ambient PM2.5 concentrations
Change in population-level health incidence of:
▪
Adult and infant mortality
▪
Non-fatal heart attacks
▪
Respiratory and cardiovascular related hospitalizations
▪
Acute bronchitis
▪
Upper and lower respiratory symptoms
▪
Asthma-related emergency room visits
▪
Asthma exacerbations
▪
Minor restricted activity days
▪
Workdays lost due to illness
Economic value of avoided health effects
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Ameren Illinois Societal NEI
Research Update
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SOCIETAL NEI RESEARCH UPDATE: AMEREN ILLINOIS

Reviewed US EPA AVERT and
COBRA model documentation

Identified key decisions to
make with Ameren/IL
Stakeholders

Ran screening analysis using
US EPA “Benefit per kWh”
estimates
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SOCIETAL NEI RESEARCH UPDATE: AMEREN ILLINOIS
▪ Applied “Benefits per Kilowatt Hour” (derived from AVERT and COBRA)
▪ Results suggest AIC’s 2019 kWh savings provide $9M - $25M benefit
▪ Reflects combined value of residential and commercial program kWh savings
▪ Assumes 100% of AIC’s electric EE savings reduce fossil-fuel based generation
2019 Verified Net
Savings (MWh)

328,643

Benefits-perKilowatt Valuea
Low Sensitivity,
3% Discount Rate
Low Sensitivity,
7% Discount Rate
High Sensitivity,
3% Discount Rate
High Sensitivity,
7% Discount Rate

Health Benefit per
kWh (2019 $/kWh) b

NPV of AIC 2019
Health Benefits of
Electric Efficiency
(2019 $)

% of 2019
Implementation
Costs

$0.032

$11,070,807

11%

$0.029

$9,871,184

10%

$0.073

$25,089,259

25%

$0.065

$22,381,538

23%

a

US EPA. 2018. Health Benefits per Kilowatt Hour Values – assumes uniform distribution of EE throughout year, for the Upper Midwest Region.
https://www.epa.gov/statelocalenergy/estimating-health-benefits-kilowatt-hour-energy-efficiency-and-renewable-energy
b Based on 2017 Benefit-per Kilowatt Values and adjusted to 2019 cost of living using BLS escalation rates
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SOCIETAL NEI RESEARCH NEXT STEPS: AMEREN ILLINOIS
Working with AIC and IL Stakeholders to Refine Modeling Assumptions
▪ Considering grid response to kWh reductions in AIC’s territory
▪ Which kinds of generation sources would scale back production?
▪ Where are they located?
AIC April 2020 electricity supply mix
(Source: MISO Monthly Market Assessment Report)
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SOCIETAL NEI RESEARCH NEXT STEPS: AMEREN ILLINOIS
Reporting Recommendations
▪ Display the full range of monetized benefits (transparency)
▪ When a point estimate is needed, we recommend:
▪ Low sensitivity model (conservative)
▪ 3% discount rate (consistency with IL-TRM social discount rate)

Looking Ahead – Considerations for Future Years
▪ Exploring approaches for fully capturing societal health benefits of
AIC’s dual-fuel programs (including gas energy savings)
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COMED’S
PRELIMINARY
SOCIETAL NEI
RESULTS FROM EPA’S
AVERT AND COBRA
TOOLS
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METHODOLOGY FOR DEVELOPING COMED SOCIETAL NEIS
Health Benefits
from COBRA

Outputs:
Environmental
Benefits from
AVERT
Reduced
Electricity
Generation

• Low estimate of
health effects
• High estimate of
health effects
• 3 percent
discount rate
• 7 percent
discount rate

ComEd EE Programs
Reduce Electricity
Use
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SOURCES OF COMED GENERATION
• AVERT region of analysis closely overlaps the
PJM region for electricity supplied to ComEd
customers

SOURCES OF ELECTRICITY FOR COMED CUSTOMERS, 2018

HYDRO
1%

• Guidehouse used a 40% reduction factor to
account for benefits for the electricity being
generated from these non-air polluting sources

• Sources of Electricity for 2018 data obtained from
ComEd’s Environmental Disclosure Report.

SOLAR WIND
0%
3%

OTHER (BIOMASS,
UNKNOWN)
1%

COAL-FIRED
29%

NUCLEAR
35%

• In estimating CY2018 ComEd program’s reduced
generation, we assumed constant reduction in
demand throughout the year based on tests of
lighting and HVAC loadshapes
• In monetizing health benefits, we used a discount
rate of 3% for 20 years of health benefits
discounted to a present value (consistent with
TRC)

OIL-FIRED
0%

NATURAL GASFIRED
31%

data is aggregated based on information provided by ComEd’s
wholesale energy suppliers, who indicated PJM Environmental Information
Services, Inc. (www.pjm-eis.com) as their source.
1 This
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Environmental
Benefits from
AVERT

AVERT OUTPUT

• Guidehouse generated preliminary results of reduction in emissions for the entire portfolio
of CY2018 ComEd Residential, Business, and Income Eligible Programs, adjusted for
generation supply mix.
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Health Benefits
from COBRA

PRELIMINARY RESULTS: COMED SOCIETAL NEIS

• Preliminary results show a conservative estimate of $40 million in societal NEIs discounted
at 3% rate.
• For reference: Societal NEIs corresponding with reduced asthma exacerbation and avoided
emergency room visits are estimated at $8,197 for all programs.
• In addition, Participant NEIs which will be quantified from participant surveys, include
benefits from reduced asthma symptoms associated with air sealing and insulation and are
tallied separately.
COBRA Monetized Health Benefits
$ Mortality (low estimate)
$ Hospital Admits, All Respiratory
$ Acute Bronchitis
$ Minor Restricted Activity Days
$ Asthma Exacerbation and Emergency Room Visits

$ Mortality (low estimate),
$39,417,759 , 98.7%

$ Nonfatal Heart Attacks (low estimate)
$ Hospital Admits, Cardiovascular (except heart attacks)
$ Lower and Upper Respiratory Symptoms
$ Work Loss Days

$ Work Loss
Days, $91,173 ,
0.2%
Other,
$330,385 ,
0.8%

$ Minor Restricted
Activity Days,
$231,047 , 0.6%

$ Asthma
Exacerbation and
Emergency Room
Visits, $8,165 ,
0.02%
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Health Benefits
from COBRA

PRELIMINARY RESULTS: INCOME ELIGIBLE PROGRAMS

• COBRA estimates ~$2.4 million in total health benefits for low sensitivity, discounted at
3% rate, due to emissions reduced by income eligible programs in 2018.
• The low estimates for health components contributing to the total mortality and health
benefits by program are shown below.
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Health Benefits
from COBRA

PRELIMINARY RESULTS: RESIDENTIAL PROGRAMS

• COBRA estimates ~$15.7 million in total health benefits for low sensitivity, discounted at
3% rate, due to emissions reduced by residential programs in 2018.
• The low estimates for health components contributing to the total mortality and health
benefits by program are shown below.
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Health Benefits
from COBRA

PRELIMINARY RESULTS: BUSINESS PROGRAMS

• COBRA estimates ~$20.4 million in total health benefits for low sensitivity, discounted at
3% rate, due to emissions reduced by business programs in 2018.
• The low estimates for health components contributing to the total mortality and health
benefits by program are shown below.
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Health Benefits
from COBRA

PRELIMINARY RESULTS: VOLTAGE OPTIMIZATION

• COBRA estimates ~$1.5 million in total health benefits for low sensitivity, discounted at
3% rate, due to emissions reduced by voltage optimization in 2018.
• The low estimates for health components contributing to the total mortality and health
benefits by program are shown below.
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Health Benefits
from COBRA

PRELIMINARY RESULTS: TOTAL PORTFOLIO

• COBRA estimates $40 million (low) to $90.5 million (high) in total health benefits,
discounted at 3% rate, from air emission reductions associated with ComEd programs in
2018.
ComEd Sector

Total Health and
Mortality Benefits
(low estimate)

Total Health and
Mortality Benefits
(low estimate)

Income Eligible

$2,417,059

$5,466,717

Residential

$15,721,765

$35,558,270

Business

$20,375,727

$46,084,241

Voltage
Optimization

$1,502,235

$3,397,639

Total

$40,016,786

$90,506,867

Source: https://freespiritmedia.org/ Chicago skyline. Photo by Nicole Shih
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NEXT STEPS
July 2020
• EPA expects to finish updates
to the Great Lakes / MidAtlantic region of the AVERT
model

August 2020
Incorporate SAG feedback
regarding Societal NEIs
and
Update COBRA analysis using
latest version of AVERT and
CY2019 portfolio energy savings
data for ComEd to use in 2022 –
2025 Plan
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COMED’S
PRELIMINARY UTILITY
NEI RESULTS
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Utility NEI Pathway
Reduced
energy bills for
participants

• Participants in
weatherization
programs have
lower bills and
are more
resilient to
extreme
weather

Participants are
better able to pay
their bills

• With lower bills,
income eligible
participants are
in a better
position to pay
each bill in full

Monetizable
benefits accrue to
utility, participant,
or both

• If participants
pay their bills
on time, utilities
will have fewer
disconnections,
reduce carrying
costs on unpaid
bills, and/or
avoid charging
late fees that
may go unpaid
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Preliminary ComEd Utility NEI Results
NEIs associated with Single-Family – Retrofits and
Multifamily Retrofits*
Methodology
• Treatment Group – CY2018 participants in SF-R
• Pre-program group – CY2017 customer debits and credits dataset
• Post-program group – CY2019 customer debits and credits dataset
• Non-participant group – CY2018 ComEd CARE participants
• Data included: late payments, pre-program arrearages, disconnection notices, monthly bill amounts,
alternative payment plans
The difference-in-difference technique analyzes:
1.

The difference between the pre-program and post-program periods within each group (i.e., CY2019 minus
CY2017), and

2.

The difference of those differences (i.e., participant group minus non-participant group)

Guidehouse assessed statistical significance by evaluating the standard error between the difference of the
difference and confirming the confidence interval at the 90% level – to assert that the program’s impact
occurred with 90% confidence.
*Guidehouse received data from ComEd associated with both Single-Family – Retrofits and Multifamily –Retrofits program participants. However, debit
and credit data was only available for the Single-Family Retrofit program participants due to lack of customer account numbers in Multifamily - Retrofits
program implementation's dataset.
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Preliminary ComEd Utility NEIs Results
Smaller increase in annual bills and reduced late payments
• While the average annual bill increased for all customers in the analysis’ time
period, participants in both components of the SF-R program experienced a
smaller increase than non-participants.**
• The incidence of late payments is small, but the percentage of customers with
a late payment decreases after program participation.
Metric

SF-R Component

Difference (Participant –
Non-Participant)

Average Annual Bill 2019 to 2017

CBA

-$59*

Average Annual Bill 2019 to 2017

IHWAP

-$149*

Percentage of Households with Late
Payments (%)

CBA

-2.0%

Percentage of Households with Late
Payments (%)

IHWAP

-3.3%

* Significance at the 90% confidence level.
** Most customers’ annual bills increased in CY2019 metric increases likely due to rate changes and weather, including
the Polar Vortex in January 2019
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Preliminary ComEd Utility NEIs Results
Reduced arrearages translate to carrying cost savings
• The $280 value represents the conditional case of dollars per households
with arrearages; to establish the non-conditional case, values were scaled by
a factor of ~6.5% (representing the percent of customers with arrearage).
• Application of the scaling factor yields $18 per household: [280 * 0.065 = 18]
• Applying ComEd’s discount rate, the savings for the carrying cost of
capital is $0.43 per household.
Metric

SF-R Component

Difference (Participant –
Non-Participant)

Pre-Program Arrearage Reduction

CBA

-$53

Pre-Program Arrearage Reduction

IHWAP

-$280*

Pre-Program Arrearage Reduction

CBA

9.1%*

Pre-Program Arrearage Reduction

IHWAP

1.4%
* Significance at the 90% confidence level.
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Preliminary ComEd Utility NEI Results
Some analyses did not reach statistical significance.
• Reduced number of households receiving payment
arrangements
– via LIHEAP (for CBA channel),
–and reduced portion of bill paid by arrangements with LIHEAP
(for CBA and IHWAP channel)
• Reduced number of disconnections and reconnections
• Reduced number of billing and disconnection notices
.
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Preliminary ComEd Utility NEI Results
Next Steps

•Incorporate SAG feedback regarding utility
NEIs.
•Monetize additional utility NEIs if additional
ComEd data and information are available:
Financial and Accounting
Reduced income eligible participation in alternative payment
programs
Disconnections/reconnections
Billing notices
Customer calls/collections

[Optional presentation title]
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UPDATE ON
PARTICIPANT
NEI RESEARCH
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Participant NEI Research Update: Ameren Illinois
▪ Discussed AIC perspectives on survey objectives and goals
▪ AIC is modifying program delivery due to Covid-19
▪ Sample design called for surveying a large number of participants as or just
after received weatherization
▪ Given the hold on in-person program delivery, we will revisit timelines once
program activity in customer homes resumes
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Participant NEI Research Update – ComEd
NEIs associated with two comprehensive income
eligible programs: MF-R and SF-R
▪ ComEd approved survey and survey invitation cards
▪ ComEd also revised on-site program implementation due to Covid-19
▪ Sample design called for surveying a large number of on-site participants as or just
after they are receiving weatherization in 2020
▪ We will revisit timelines when ComEd resumes implementation activities.
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POTENTIALLY
INCORPORATING NEI
RESEARCH RESULTS
IN IL UTILITIES’ EE
PORTFOLIO COSTEFFECTIVENESS
TESTS
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NEIS IN OTHER
STATES’ COSTEFFECTIVENESS
TESTS AND PLANNING
ACTIVITIES
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Guidehouse Analysis and Memo:
“Review of States’ Methodologies to include Monetized NonEnergy Impacts in Cost-Effectiveness Tests”
• In addition to Illinois, eleven states use monetized NEIs in their cost-effectiveness
tests: Arizona, Delaware, District of Columbia, Maryland, Massachusetts,
Minnesota, New York, Rhode Island, Vermont, Washington, and Wisconsin.
• Guidehouse examined the NEI values from six states that use region-specific or
state-specific research to quantify and monetize NEIs to use in cost-effectiveness
(C/E) tests or program plans.
States

Societal NEIs
Included in:

Utility NEIs Included
in:

Participant NEIs
included in:

Wisconsin

C/E Tests

Idaho

EE Program Planning

Washington

EE Program Planning

Maryland

C/E Tests

C/E Tests

Massachusetts

C/E Tests

C/E Tests

Rhode Island

C/E Tests

C/E Tests
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Societal NEIs: Wisconsin
Since 2016, Wisconsin utilities have used the societal NEI
results from AVERT in their cost-effectiveness tests by
including the monetized emissions reductions in the TRC
tests.
Monetized Societal NEIs from AVERT used in WI Utilities’
Cost-effectiveness Tests
Program Year

Residential
Programs’
Societal NEIs

Non-Residential
Programs’
Societal NEIs

Total:

CY2016 Emissions
Benefits

$33, 448, 073

$70,655, 200

$104,103,273

CY2017 Emissions
Benefits

$27,784,615

$72,107,782

$99,892,397

Source: Focus on Energy CY2016 Program Evaluation Appendix from portfolio-level modeling within
AVERT; and Focus on Energy CY2017 Program Evaluation
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Societal NEIs: Idaho and Washington
Avista Utilities in Idaho and Washington used COBRA in their
energy efficiency program planning.
Monetized Societal NEIs from COBRA used in ID
and WA Utilities’ Plans
Societal NEI
Low
Sensitivity
Estimate
High
Sensitivity
Estimate

Idaho and
Washington

Preliminary
ComEd

$0.02/kWh
$0.24/kWh

TBD

Sources: Abt Associates 2018, Human Health Benefits of Reducing Residential Wood Smoke Emissions in
Avista Corporation’s Service Territory – Final Report.” and DeYoung 2017, ACEEE Energy Efficiency

In November 2017, these values were included in Avista Utilities’ Biennial
Conservation Plan and presented to the Washington Utilities and
Transportation Commission.
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Utility NEIs: Maryland, Massachusetts and
Rhode Island
As of 2019, three states quantified and monetized utility NEIs
and used these values in their cost-effectiveness tests.
Examples of Monetized Utility NEIs Used in CostEffectiveness Tests – Per Household
Utility NEI Type

Financial and Accounting
Carrying Costs on Arrearages
Reduced income eligible
participation in alternative
payment programs
Disconnections/reconnections
Notices
Customer calls/collections
Total

Maryland

Massachusetts

Rhode
Island

Average

Preliminary
ComEd

$2.55$25.00

2.61-$39.90

$2.62$3.74

$13.00

TBD

$1.50-$4.00

$2.50

$0.43

$3.00-$25.00

$13.00

TBD

$0.10-$3.65
$0.05-$1.50
$0.40-$1.50

$0.65
$0.60
$0.90
$30.65

TBD
TBD
TBD
$0.43

Sources: Malone et al, 2019; NEEP 2017
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Participant NEIs: Maryland, Massachusetts and Rhode Island
• The DOE WAP Evaluation Study calculated several significant participant NEIs
including: reduced medical costs associated with asthma and thermal stress,
and reduced missed days of work.
• Maryland, Massachusetts and Rhode Island used the same methodology to
conduct state-specific participant NEI studies which quantified and monetized
values used in cost-effectiveness tests .
Participant NEI type

Comfort

Maryland

$26.00-$105.00

Health & Safety
Reduced missed days of work

$3.02-$100.50

Rhode Island

Average

ComEd

$31.00-$125.00 $1.42-$125.00

$69.00

TBD

$33.00

TBD

$149.45

TBD

$251.45

TBD

Massachusetts

$4.00-$45.00

$0.13-$45.00

$149.45

Total
Sources: Three3 Malone et al 206; Malone et all 2019; NEEP 2016.
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ILLUSTRATIVE
EXAMPLE: NEI
INFLUENCE ON
COMED’S EE
PROGRAMS’ TRCS
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ILLUSTRATIVE EXAMPLE: NEI INFLUENCE ON TWO COMED
INCOME ELIGIBLE PROGRAMS’ CY2018 TRCS
CY2018
ComEd
# of
Programs Participants

MF-R
Elevate

TRC
Without
NEIs

TRC with
Societal
NEIs
(Low
Estimate)

With
With Utility
TRC with
Participant
– NEIs
Societal
NEIs (From
(Actual of
With all NEI With all NEI
NEIs
literature
$0.43/
categories categories
(High
review
household/
(Low)
(High)
Estimate)
$251.45/
year)
household/
year)

4,094

0.76

0.89

1.05

N/A

2.10

2.23

2.37

79

0.26

0.34

0.44

N/A

0.36

0.44

0.54

SF-CBA

1,563

0.71

0.80

0.91

0.71

1.37

1.46

1.57

SFIHWAP

365

0.39

0.45

0.53

0.39

0.62

0.68

0.75

MF-IHWAP
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ILLUSTRATIVE EXAMPLE: NEI INFLUENCE ON COMED
RESIDENTIAL AND BUSINESS PROGRAM’S CY2018 TRCS

CY2018 ComEd
Programs

TRC Without NEIs

TRC with Societal NEIs
(Low Estimate)

TRC with Societal NEIs
(High Estimate)

Residential:
Multifamily Energy
Savings

1.54

2.15

2.91

Business: Small
Business - Private

1.11

1.46

1.89
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RECOMMENDATIONS FROM 4-30-2020 MEMO
Based on our review of the current practices that other states use to include
monetized NEIs in cost-effectiveness tests, Guidehouse submits the
following recommendations for ComEd’s and SAG’s consideration:
Recommendation #1: Include monetized Societal NEIs results from a COBRA
analysis in ComEd portfolio programs’ TRC tests.
Recommendation #2: When final, include monetized Utility NEIs associated with
ComEd’s Income Eligible programs in their TRC tests.
Recommendation #3: When availability and if statistically significant, include the
monetized Participant NEIs associated with ComEd’s Income Eligible
Multifamily – Retrofit program and Single-Family – Retrofit program in these
programs’ TRC tests.

Please note feedback on the memo is due within 15 business days (by Friday, May
22nd). Feedback on this presentation is due by May 27. Please send feedback to
Patricia Plympton, Guidehouse (Patricia.Plympton@guidehouse.com) and
(Celia@CeliaJohnsonConsulting.com).
Feedback will be discussed during the June 1 NEI Working Group meeting.
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APPENDIX
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ILLINOIS CY2018 TOTAL RESOURCE COST TEST
• NEIs included in the TRC tests
• Although CO2 emissions and water benefits are currently accounted for in the Illinois TRC, we ran a test to see how
these additional NEIs affect CY2018 TRC ratios for select few ComEd programs.
• Guidehouse uses the following equations when calculating TRC values
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PRELIMINARY RESULTS: HEALTH BENEFITS
• Guidehouse generated the preliminary list of health benefits using COBRA for a variety of human healthh aspects
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