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Abstract

Non-energy impacts (NEls) of energy efficiency are impacts not directly, or commonly recognized as,
associated with energy production, transmission, and distribution. On balance, researchers have found
that NEIs have positive impacts for utility systems, consumers, and society. Sometimes, they represent
substantial benefits—for example, for grid reliability, comfort, air quality, and public health.
Considering whether and how to include NEls is an important component of cost-benefit analyses (CBA)
for energy efficiency, potentially leading to acquisition of more cost-effective energy choices than
otherwise would be achieved.

This report is for state public utility commissions (PUCs), utilities, and stakeholders engaged in CBA for
energy efficiency programs funded by utility customers. The information also is relevant for assessing
energy efficiency in utility resource planning and acquisition. Section 1 describes NEls, explains why
they are important, and offers practical considerations for PUCs as they decide which NEls to include
and how to determine appropriate NEI values for their jurisdiction. Section 2 identifies NEIs used in 30
states, with a focus on NEls for energy efficiency programs targeted at the general public, then offers
considerations on transferability of both NEI values and methods used to develop values, based on
publicly available documents. States can use such NEI research conducted in other jurisdictions as a
starting point for advancing their own CBA practices.

The references section provides citations to these studies and other NEI-related documents. Appendix A
summarizes NEI information in the reports reviewed. Appendix B describes study methods for this
report.

Acknowledgements

The National Efficiency Screening Project’s Database of State Efficiency Screening Practices (DSESP)?!
served as the starting point for this research. The authors of this report acknowledge the researchers
who developed and maintained the database, including Julie Michals of E4theFuture and Tim Woolf of
Synapse Energy Economics, who also reviewed a draft of this report. Other peer reviewers include Tom
Eckman, Lisa Skumatz of Skumatz Economic Research Associates, Noel Stevens of DNV GL, and Michael
Li (formerly with DOE). The authors thank these reviewers and David Nemtzow, DOE Building
Technologies Office, for his support of this project.

All opinions, errors, and omissions remain the responsibility of the authors. All reference URLs were
accurate as of the date of publication.

1 https://nationalefficiencyscreening.org/state-database-dsesp/

Applying Non-Energy Impacts from Other Jurisdictions in Cost-Benefit Analyses of Energy Efficiency Programs|1


https://nationalefficiencyscreening.org/state-database-dsesp/

Table of Contents

1 Introduction to NON-ENErgY IMPaCES.......ceiiiiiiiiiiiiie ettt e erttre e e s rate e e e ssataee e sntaeeesntaeeeenns 3
0 R V1V 1 Y = I N 3 PSR 3
1.2 Why Are NEIS ValU@bIE? ..ottt e et e e et e e s e aae e e s e nnbaeeeenraee s 4
1.3  What Are the Practical Considerations for Considering NEIS? .........cccovviciiiieeiieiiicciiirieeee e 4

2 Using NEI Values from Other JUriSdiCtioNS.......couii oot e e e e e e e 6
2.1 Can a NEI Value or Method Be Transferred to Another Jurisdiction?.........cccccvvviiinceeiniieeniiennns 6
2.2 Which NEI Values and Methods Are Transferrable? .........ccovvvveiiriiieiiiiiiee e 7

I 0= T =Y o T L PSP PPP 12
3.1 Documents Summarized in APPENAIX A ...ooeiiiieiiieeee et e e e e e e e 12
3.2 Other Documents REfErENCEM. .....cccuuiiiiiiiiii ettt s ae e e sabeeenees 14

Appendix A: Summary of Individual Studies With Specific NEI Values and Calculation Methods ........... A-1

Appendix B: StUAY APPrOACH .....viii e e e e e et e e e et e e e s aa e e e e e aba e e e araeeeaaraeaaan B-1

List of Tables

Table 1. Transferability RAtiNg SCAlE ......cuv it e et e e e e e e raaeeeae s 6

Table 2. NEls, Definitions, and Studies that Address Each NEI, and Transferability Ratings...........cccuee.... 9

Table A - 1. Mapping Specific NEIs to Studies in Table 2 and AppendixX A........cccceeeeeeiiieeee e, A-1

Abbreviations

CBA Cost-benefit analysis

DSESP Database of State Efficiency Screening Practices

NEI Non-energy impact

PUC Public utility commission

Applying Non-Energy Impacts from Other Jurisdictions in Cost-Benefit Analyses of Energy Efficiency Programs |2



1 Introduction to Non-Energy Impacts

This report reviews existing literature on non-energy impacts (NEls) of energy efficiency (Appendix A)
for states that want to consider applying these methods or values to their own jurisdiction. Appendix B
discusses the approach we used to prepare this report.

1.1 What Are NEIs?

NEls is a broad term for a wide range of costs and benefits that are not clearly associated with energy
generation, transmission, and distribution. This report defines NEls as follows:

(a) Costs - All costs beyond those associated with directly implementing energy efficiency programs
and projects

(b) Benefits - All participant, utility system, and societal? benefits beyond those directly associated
with the utility system’s provision of energy and capacity, transmission, and distribution.

The report covers 16 categories of NEls:

e Water resource costs and benefits
e Other fuels costs and benefits

e Avoided environmental compliance costs
e Environmental impacts

e  Productivity

e Health and safety

e Assetvalue

e Energy and/or capacity price suppression effects

e Avoided costs of compliance with Renewable Portfolio Standard (RPS) requirements
e Avoided credit and collection costs

e Avoided ancillary services

e Comfort

e Economic development and job impacts

e Public health impacts

e Energy security impacts

e Increased reliability

2 Traditionally, energy efficiency impacts have been categorized into three groupings:

1. Utility — Some NElIs affect the utility system and may reduce utility costs. For example, energy efficiency programs
may reduce utility customer credit and collection costs.

2. Participant — Some NEls affect the customers who participate in energy efficiency programs. For example, if a
customer installs attic and wall insulation to reduce electric air-conditioning costs, their home may be more
comfortable and their bills for heating fuels also may be reduced.

3. Societal — Some NEls affect the population at large. These impacts, such as economic development from local energy
efficiency jobs or improved public health, are benefits everyone shares, regardless of whether an individual
participates in a program.

Due to some overlaps in participant and societal benefits, in this report impacts are simply differentiated between those
affecting the utility system and those affecting everything else (participants and society).
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All of these categories can be important considerations in cost-benefit analysis (CBA) of energy
efficiency programs, and they are the most commonly considered NEIs. More limited definitions of NEls
may not include some of these categories, such as avoided costs for ancillary services or complying with
environmental regulations. Instead, these more limited definitions consider such impacts to be directly
related to generating, transmitting, or distributing energy.

NEls are considered and quantified for comprehensive comparisons of costs and benefits of energy
efficiency with other resources. Including NEIs in CBA is not only a good practice, and in some cases
required by a jurisdiction’s policies or regulations; it also can help integrate analysis of all types of
energy resources.? In addition, NEIs are important for program design and outreach—for example, by
emphasizing comfort, productivity, air quality, and health benefits of energy efficiency.

1.2 Why Are NEIs Valuable?

NEls can be positive (reduce costs/increase benefits) or negative (increase costs/reduce benefits),
although virtually all recognized NEIs provide positive impacts (i.e., benefits). At the same time, specific
NEI values vary substantially between types of NEIs and from one jurisdiction to another. Studies
reviewed for this report indicate that NEIs can have substantial or negligible effects on cost-
effectiveness calculations for energy efficiency. For example, the national average cost to save a
kilowatt-hour (kWh) is 2.5 cents.* In some jurisdictions, the value of individual NEIs can offset close to
half of that cost (about 1 cent/kWh for public health or increased reliability) or virtually none of it (about
0.05 cent/kWh for Renewable Portfolio Standard compliance).

1.3 What Are the Practical Considerations for Considering NEIs?

Some states have legislative requirements establishing which types of NEIs to include in CBA for energy
efficiency. In other states, public utility commissions (PUCs) have set guidance for utilities on which NEIs
to consider in analysis of energy efficiency investments. In addition to any required NEls, other NEls
may be considered important or relevant for inclusion in CBA.> Practical considerations include:

e Double-counting. For CBA that relies on utility avoided costs to define the economic value of
energy and demand savings, PUCs can explore which cost categories are included. For example,
avoided costs already may include cost of complying with environmental regulations. If such
costs were considered NEIs and added to avoided cost values, that would be double-counting.

e (Cost and time. While CBA should include all relevant NEls, the cost and time to develop valid
cost and benefit values are a factor. For example, existing data to calculate NEIs may be limited.
However, substantive NEIs should not be excluded or ignored because they are difficult to
quantify and monetize. Approximating hard-to-quantify impacts is usually preferable to
assuming that those substantive costs and benefits do not exist or have no value.

3 For example, see Converge 2019 for analytical practices for assessing DERs' resilience value; Raab et al. 2017 for NEI research
needs for DERs (methods and specific studies), including reliability; and Synapse Energy Economics 2018b for existing and
potential uses of NEls for energy efficiency in Rhode Island.

4 Hoffman et al. 2018. Levelized costs—incurred over the lifetime of the installed measures, amortized over that lifetime, and
discounted back to the first year—in $2016 dollars.

5 See National Efficiency Screening Project (NESP) 2017 for a detailed discussion.
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The National Standard Practice Manual (NSPM) defines five approaches to account for relevant impacts,
including approaches for hard-to-monetize impacts:

1. jurisdiction-specific studies
studies from other jurisdictions
use of proxies

use of quantitative and qualitative information

vk W

use of alternative thresholds in the CBA.

This report supports using studies from other jurisdictions as a means for including NEI values in CBA.

Applying Non-Energy Impacts from Other Jurisdictions in Cost-Benefit Analyses of Energy Efficiency Programs|5



2 Using NEI Values from Other Jurisdictions

2.1 Can a NEI Value or Method Be Transferred to Another Jurisdiction?

Many states have included NEIs in CBA and several have documented in publicly available reports the
NEI values they applied as well as methods used to develop the values.® With proper consideration, NEI
values and methods can be transferred for use in other jurisdictions. The following information can be
used to determine which values or methods might be applicable in other jurisdictions. The References
section provides citations to relevant reports, and Appendix A summarizes these reports.

We apply a five-point system that uses colors and numbers to indicate rating levels for transferring an
NEI value or method (see Table 1):

e QOrange icons (and the numbers 1 and 2) indicate NEIs where the per-unit value, in our opinion,
could be transferred.

e Gray icons (and the numbers 3, 4, and 5) indicate that the value should not be transferred, but
the method used to determine the NEI value could be applied in a different jurisdiction.

The numerical rating levels (1 to 5) represent ease of transferring an NEl—moving from easiest to
hardest—and are a loose proxy for costs associated with determining an NEI value.” Some of the data in
the studies are measured in different units (e.g., $/household, $/metric tons, or $/showerhead).
Program-specific information may be required to calculate the benefits.

Table 1. Transferability Rating Scale

Use the per-unit NEI value Use the study method
Icon Key lcon  Key
Use as Is - NEI value is most likely | Easy Method - NEI value is unique to the researched
similar across multiple 3 jurisdiction and should not be transferred, but
jurisdictions and can be analytical staff in a different jurisdiction could apply
transferred as is the relatively easy method deployed by the
underlying study
Use with Caution - NEI value is Easy Method, Specialized Expertise - NEI value is
most likely similar across _] unique to the researched jurisdiction and should not
multiple jurisdictions and can be be transferred, but a different jurisdiction could use
transferred, but should be analysts with specialized expertise to apply the
explored and used with caution relatively easy method deployed by the underlying
as potential underlying study

differences could affect the value

Complex Method, Specialized Expertise - NEI value
I is unique to the researched jurisdiction and should

not be transferred, but a different jurisdiction could
use analysts with specialized expertise to apply the
complex method deployed by the underlying study

6 See Database of State Efficiency Screening Practices: https://nationalefficiencyscreening.org/state-database-dsesp/.
7 A more detailed set of factors may be needed to consider differences such as economics, weather, or housing types when
transferring per-unit values, especially when we assign a “use with caution” rating.
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2.2 Which NEI Values and Methods Are Transferrable?

Table 2 lists NEIs included in cost-effectiveness tests for energy efficiency programs funded by utility
customers, in descending order based on percentage of jurisdictions that use each NEI.® The number of
NEls a state includes, and the manner in which they are included, vary. While we describe specific NEls,
some jurisdictions broadly include NEIs through a defined “percentage adder” —blanket coverage of any
and all NEIs that could occur through energy efficiency programs. For example, Colorado and Idaho
apply a 10 percent adder to energy cost savings.®

The studies we reviewed for this report

include 38 NEI values, covering 15 NEI Definitions

NEIs.'* We determined that about 40% NEI definitions in Table 2 are from the Database of State

of those values, covering 8 NEls, had Efficiency Screening Practices (DSESP). The database provides
the potential to be transferred from information on state cost-effectiveness screening practices for
one jurisdiction to another. These NEls efficiency programs funded by electric utility customers.
tended to be participant or societal

NEls. In practice, definitions of NEls vary, in part depending on

context. For example, the U.S. DOE Grid Modernization
Some NEIl values would not be expected | Laboratory Consortium’s Reference Manual defines reliability, an

to vary by state—for example, comfort. important NEI, as follows (Pacific Northwest National Laboratory
However, states use different methods, 2017):

inputs, and assumptions to derive NEI Maintain the delivery of electric services to customers in the
values, and PUCs exercise independent face of routine uncertainty in operating conditions
judgment.

The DSESP defines reliability as the value of reduced probability
and/or likely duration of customer service interruptions from
efficiency, which lowers loads on the grid. While resilience is not
) specifically included in the DSESP, it can be an important NEI for
however, usually provide methods that energy efficiency and is sometimes comingled with reliability. As
can be replicated. These methods range | this example demonstrates, some caution should be used when
from relatively simple lookups of applying the NEI definitions in this report.

region-specific rates or costs that can

Often, the NEI value represents a
unique set of circumstances and cannot
be directly transferred. The studies,

be applied to the amount of energy,
water, or resources saved, to conducting sophisticated studies or running sophisticated models that
consider economic patterns and wages.

Two of the NEIs most often included by jurisdictions (water resource savings and other fuel savings as
Table 2 shows) can be determined from relatively easy methods—a 3 in our rating scale. For example,
participant water bill savings from measures vary based on specific water costs, with different
jurisdictions having different rate schedules. As such, transferring an NEI value from one jurisdiction to
another would over- or under-estimate the value of savings. Determining local water rates and applying
the local rate to the water saved by measures is relatively easy.

8 As identified in the DSESP for states included in our analysis—30 as of the date we completed this analysis. The current
version of the database contains information for 52 states and jurisdictions.

9 Other jurisdictions with percentage adders are District of Columbia, lowa, Oregon, Vermont, and Washington. Oregon and
Washington use one value to cover multiple NEIs. See section 7.4 in the National Standard Practice Manual (2017) for
discussion of proxy values. For more information about adders, see Skumatz 2018 and Malmgren and Skumatz 2014.

10 With respect to values associated with one of the 16 NEIs, health and safety, see related footnote in Table 2.
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About one-third of the NEI values in the studies we

NEIs for Low-Income Programs reviewed use a method that is complex and requires
This report focuses on NEIs associated with specialized expertise—a 5 in our rating scale. The cost of
energy efficiency programs for the general applying these methods and conducting jurisdiction-
public, not programs focused on low- specific studies varies and can sometimes be high.*

income households. While impacts
associated with low-income programs
typically are not transferrable to programs

In addition to percentage of jurisdictions using an NEI,
Table 2 provides bibliographic reference(s). Letters (e.g., A,

for the general public, these impacts have B, C) identify their designation in the References section.
been well studied. For example, Oak Ridge Because a single study can include multiple NEls, a
National Laboratory has conducted rigorous bibliographic entry may show up several times in Table 2.
studies on NElIs associated with Also, while multiple states may include an NEI, we may
weatherization of low-income housing. See include only a single study in the table.

https://weatherization.ornl.gov/reports/.

Studies may cover more than a single NEI. For each NEI,
Appendix A provides the method used in the study, the range of NEI values cited, where the values are
applicable, how to apply the values, and information about using the NEI value specific to the study.

11 For example, one report described potentially spending from $300,000 to $500,000 on a single study. The researchers also
estimated possible benefits of $2-8 million associated with the NEI (Tetra Tech 2018).
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Table 2. NEIs, Definitions, and Studies that Address Each NEI, and Transferability Ratings12 13
(Letters under transferability ratings reference studies reviewed. See References and Appendix A.)

Transferability Ratings
Consider Values Consider Method

Percent of

Jurisdictions
Using NEI

N=30 (use
( ) value as with

is) caution)

NEI Definition

60% Water resource costs Costs and benefits associated with changes in water £ G
and benefits (non- consumption and wastewater treatment resulting from Hl O:
utility impact) efficiency resources ’
53% Other fuels costs and Costs and benefits resulting from reduced consumption
benefits (non-utility of electricity and non-electric energy sources, or from G H M £
impact) increased consumption of other fuels, resulting from ’
energy efficiency
47% Avoided Reduction in future costs of complying with
environmental environmental regulations from efficiency, which reduces L Cp
compliance costs the amount of energy that needs to be generated
(utility impact)
43% Environmental The range of environmental costs and benefits that result
impacts (non-utility from efficiency resources J
impact)
37% Productivity (non- Includes changes in labor costs and productivity, waste
utility impact) streams, spoilage/defects, operations and maintenance, B,J, Q, A AA
and changes in product sales as a result of changes in X ’
aesthetics, comfort, etc.
33% Health and safety'* Includes improved “well-being” due to reduced incidence

12 While the DSESP included three additional NEls (satisfaction, economic well-being, and reduced risk), we did not find associated studies, so these NEIs are not included here.
13 Table 2 does not include three Minnesota studies (K, L, and N), with values used for assessing environmental impacts, as we could not rate the method. However, we include

these studies in the Appendix for completeness.

14 There is overlap between the category of health and safety (which refers to participant impacts) and public health benefits (which refers to impacts for society as a whole).
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Transferability Ratings
Consider Values Consider Method

Percent of

Jurisdictions
Using NEI

N=30 (use
( ) value as with

is) caution)

NEI Definition

(non-utility impact) of iliness, medical costs, sick days, deaths, and insurance
costs (e.g., from reduced fire risk)
30% Asset value (non-utility  Includes equipment functionality/performance
impact) improvement, equipment life extension, change in Q
building value, change in ease of selling building
30% Energy and/or Reduced market clearing prices resulting from efficiency
capacity price resources; may extend outside service territory because £ 7
suppression effects of regional nature of wholesale markets ’
(utility impact)
27% Avoided costs of Reduction in absolute amount of renewable resources
compliance with RPS that must be purchased resulting from efficiency E7 c
requirements (utility
impact)
23% Avoided credit and Value of reduced probability of customers falling behind or
collection costs (utility ~ defaulting on bill payment obligations as a result of Qs Y
impact) lowered energy use and customer energy bills from T
efficiency programs
23% Avoided ancillary Value of reduction in services required to maintain electric £
services (utility impact)  grid stability and security
23% Comfort (non-utility Includes thermal comfort, noise reduction, improved light J,R,Q

The studies we found in state CBA documentation for this category relate to benefits associated with low-income programs. NEls specific to low-income programs are not
covered in this report. However, two reports (Q and Y) include this NEI and are summarized in Appendix A. In addition, a few related reports are included in the “Other

Documents” portion of the References section. A 2016 Massachusetts study assessed health- and safety-related NEIs for low-income, single-family households (Three3 and
NMR Group 2016), and a 2014 Baltimore study quantified public health NEls (e.g., reduction in hospitalizations due to asthma) for weatherization of low-income homes (Norton
and Brown 2014; Klein 2019).

Applying Non-Energy Impacts from Other Jurisdictions in Cost-Benefit Analyses of Energy Efficiency Programs| 10




Percent of

Jurisdictions

Transferability Ratings
Consider Values Consider Method

Using NEI NEI NEI Definition P
(N=30) value as with
is) caution)
impact) quality
20% Economic The economic development and jobs that are associated
development and job  with investment in energy efficiency including job creation o.U
impacts (non-utility and increases in disposable income resulting from energy ’
impact) bill savings for customers
13% Public health impacts  The range of public health impacts resulting from b v
(non-utility impact) efficiency resources
10% Energy security The impacts on energy security and energy independence
impacts (non-utility resulting from energy efficiency investments Q
impact)
7% Increased reliability Value of reduced probability and/or likely duration of
(utility impact) customer service interruptions from efficiency, which z
lowers loads on the grid

Source of “Percent of Jurisdictions Using NEI” and “NEI Definition” is the March 3, 2019, version of the DSESP.
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