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Pacific

Northwest  Context

* There Is already robust work around income, rates, and affordability — but
bottom line, the trends are going in the wrong direction.

* Not all customers have the same needs of the energy system. Elderly and
disabled populations use energy In different ways and have different
vulnerabillity profiles. Climate will underscore exposure and inequity.

» Clear demand for explicit work and real stakeholder engagement.

* More analysis can be done around:

= Differentiating needs & interactions by demographics (age, race, health, rural, deep
poverty) and compound, cumulative effects

» Understanding the relationships between policies and grid futures and people

* Designing technologies to be safer and support well-being including life cycle
Implications

* Recognizing the procedural limitations of energy system decision-making
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Northwest ~ OQpportunity — How Energy Storage Fits

* |nvestigate opportunities for the development of storage solutions to stimulate
additional public benefits, in particular equity, health, environmental, and
Integrated system benefits.

* Energy storage solutions are quickly being developed and deployed for many
sectors and locations within the power system, but often public benefits are
not considered.

= As implementation accelerates, we can explore how stationary electric grid-
scale storage and associated policies and regulations can:
= Enhance outcomes for all sectors of society and all consumers,

* Improve conditions for vulnerable and disadvantaged populations, rural economies,
and natural systems, and

= Be designed to capture the full suite of public benefits.
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Northwest Energy Storage as an Equity Asset

| Distributive Justice \

L

Affordability ‘ N
[ | [ Availability ‘ Energy storage for equity
1 | | TE
{ A Affordability: Reduce energy
LMI spend high percentage ccess to energy burden
of their income on energy technologies across the _
cost (three times higher) - socig-economic " Curbing demand charges
Energy burden spectrum ) =  Community-serving facility
- : support
: Property ownership = Affordable housing energy
Systemic inequities and split incentive cost
exacerbate energy burden challenges = Support grid reliability and
(e.g., race, gender, - - resilience through backup
disability, age) power
A -
Availability: Targeted incentives for
Energy vulnerability: E.g., Elderly . households that cannot access
population require a narrower ene technoloaies
temperature range to maintain Energy Insecurity: "9y 9
health; leading to increased energy electricity
use/cost disconnection
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Electricity Affordability:

Provision of electric services at a cost below an accepted or deemed affordable
cost burden. In other terms, electricity is affordable if households do not need to
sacrifice other amenities or necessities to pay for electric service.

Average Residential Electricity Cost Burden - August 2017

% Households Income

Electricity Affordability Metrics | Ssads
Grid Modernization Lab Consortium >> R Ly

2.41t0 2.8
2.810 3.1
3.1to 3.4

« Mapping tool:
https://gmic.pnl.gov/affordability T B cstors
- Affordability Metrics report: . fin e
https://gmlc.doe.gov/sites/default/files/res i

ources/GMLC1.1 Vol6 Affordability.pdf | e

3.41t03.8
3.8t04.3

6.7to 12.4



https://gmlc.pnl.gov/affordability
https://gmlc.doe.gov/sites/default/files/resources/GMLC1.1_Vol6_Affordability.pdf
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Northwest  Djstributed Effects — Metrics

. . . Reference
« Metrics are a quant|tat|ve measurement

for a qualitative phenomenon that can ;:(??rggl:zictg l;lfugt:i;:}}:ﬁﬁ;esentation iSr}]t\Jlrevst?[yr/nsecr)]ftcommunity acceptance and support for
help measure a specific equity outcome. leliod) saistacton
Metrics are likely to become key for
tracking equity_rela‘ted eﬂ:orts and Program funding  Percent budget for Program data; percent of investment funding
] impact [6] advancing equity supporting disadvantaged communities
ensuring goals are met.
* Ind|Cat0rS can aISO be Used tO eStabIISh Energy use Health and Distribution of health and environmental impacts of
I I I I [ ts [9 [ tal i t i t t lati
the State Of equ|ty at a glven p0|nt N impacts [9] gﬂ\éligr}rvir;t?n;mmpacs energy investments across populations

time. Indicators are useful in collecting
baseline equity measurements.

. . . Energy quality Investment impact on EIA; utility data
« Multiple indicators can be aggregated (9] frequency of electri
. . outages, energy
Into a single measure, known as an capacity
Index.
Workforce Investment generated Department of Labor (DOL); community benefits
impact [6, 7] jobs from investment (participation from low-income

groups, local business contracts, etc .)

« Population identification, investment
decision-making, and program impact
assessment CharaCterlze mOSt met“CS https://www.pnnl.gov/sites/default/files/media/file/Metrics%20for%20Enerqy%20Equity 0.pdf
’[oday_ See Metrics for Energy Equity, PNNL-31452



https://www.pnnl.gov/sites/default/files/media/file/Metrics%20for%20Energy%20Equity_0.pdf
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Distributed Effects — Non-Energy Local Effects

Benefit Title Benefit category(ies)
Emissions Environmental
reduction

Description
The emissions reduction impact of storage installations is dependent on how the storage system is charged. Storage facilitates the removal of
fossil fuels from the grid through decommissioning strategies and renewable energy expansion, resulting in significant emissions reduction
(Arabzadeh, et al. 2019).

Energy costs Economic, social

For storage that is replacing fossil-fueled systems, utilities can minimize safety-related emergency calls and avoid fines related to
environmental compliance. Peak demand currently results in demand charges to time-of-use (TOU) rates. Storage creates a resource to
manage peak demand. Both instances reduce the cost to provide energy and the utility can pass on saved costs to ratepayers. As energy
becomes more affordable to the ratepayer, the utility also saves costs by avoiding ratepayer collections and terminations (Woods and Stanton
2019).

Equity Social, economic

enhancement

Storage systems, if implemented with appropriate strategies, can provide targeted benefits to underserved communities including revenue
generation and energy independence to improve energy affordability and reduce energy burden (Union of Concerned Scientists 2019,
Tarekegne, O’Neil and Twitchell 2021).

Increased property Economic
value

For ratepayers with storage installed in buildings, storage provides the capability to keep heating and cooling systems reliably operational and
may decrease energy costs leading to an increased property value. A study by the Appraisal Journal found that for every $1 decrease in the
annual utility bill, property value increases by approximately $20 (NREL 2008). A meta-analysis study (Brinkley and Leach 2019) of energy
infrastructure impact on housing value found a consistent positive property value impact for rooftop solar, a corollary to residential storage
installations .

Job creation Economic, Social

Storage creates job opportunities across the asset’s lifecycle, including battery manufacturing, operation, maintenance, and management.
The California Energy Storage Alliance (CESA) reported that energy storage projects in California have supported approximately 20,510 jobs
and they project that number might increase up to 113,190 jobs in the next ten years (Noh 2020).

Job creation benefits of energy storage could support communities in revitalizing their economies. This is especially critical for regions that
will be negatively impacted by the energy transition. For example, in the Centralia case study, the decision to build storage capacity in the
plant decommissioning strategy led to research and development efforts creating jobs and work opportunities in the storage supply chain
(Centralia Coal Transition Grants 2021).

Environmental,
Social

Less land use

Utilizing energy storage to manage increasing power requirements (baseload and peak demand) decreases the need to build new or maintain
existing power plants. Decreasing the land required for power plants allows communities to use the now available land for alternative public-
serving uses including parks, conservations, commercial and residential facilities, health centers, schools, and recreation centers (Woods and
Stanton 2019).

Resilience benefits Social, Economic

The main resilience benefit is avoided energy outages and the resulting avoided disruption costs (financial and otherwise). For ratepayers, the
avoided disruptions are in day-to-day life activities. However, there are currently limited metrics to assess the impacts despite their
significance. For example, power outages can create life-threatening risks for vulnerable customers that rely on electronic devices, such as
the elderly who require refrigerated medication. Currently, the “value of lost load” (VOLL) is used to estimate the avoided outage benefits to
participants (Woods and Stanton 2019). Future valuation methods need to capture the avoided outage benefits of storage in critical and
community-serving facilities such as hospitals, senior housing, community centers, schools, and emergency shelters (Rutgers 2019).

See Capturing Benefits from Power Plant Decommissioning

https://www.pnnl.gov/sites/default/files/media/file/Energy%20Storage%20for%20Social%20Equity%20Case%20Study. pdf



https://www.pnnl.gov/sites/default/files/media/file/Energy%20Storage%20for%20Social%20Equity%20Case%20Study.pdf
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Recognition &
Procedural Justice

L Energy storage for equity
e —— Flip the disproportionate siting harm on
I nerg;,{igs em marginalized groups
) | B = |dentify and deploy energy
UMl and ind| storage in underserved
popﬁlgti i communities for energy
disproportionate burden reliability and lower energy cost
in energy production and = Renewable resource-driven
power plantsiting energy independence
- _ ' - » Storage based community
; wealth
Sites of RE system efficiency _ .
production vs and cost effectiveness Community storage systems:
sites of can reinforce social local or virtual

consumption imbalances




o

Pacific

Northwest  [nclusive Innovation — Structural Inquiry

 Open Now: DOE Request for Information, Inclusive Innovation and

Entrepreneurship in Climate Technology
= https://eere-exchange.energy.gov/Default.aspx#Foald22314e94-1844-418c-8db6-
64a019cadb82
= June 22 roundtable website: https://www.pnnl.gov/events/inclusive-innovation-and-
entrepreneurship-roundtable
= Agenda and Pre-readers: DOE terms, program models, resources

* NJ BPU Board Order:

= https://www.nj.qgov/bpu/pdf/boardorders/2020/20200610/8D--
Order%20Directing%20the%20Utlilities%20t0%20Establish%20Enerqy%20Efficiency%

20and%20Peak%20Demand%20Reduction%20Programs.pdf

« FERC Announces Office of Public Participation — June 24, 2021.

= https://www.ferc.qov/OPP
= https://www.ferc.gov/news-events/news/ferc-establishes-office-public-participation



https://eere-exchange.energy.gov/Default.aspx#FoaId22314e94-1844-418c-8db6-64a019cadb82
https://www.pnnl.gov/events/inclusive-innovation-and-entrepreneurship-roundtable
https://www.nj.gov/bpu/pdf/boardorders/2020/20200610/8D--Order%20Directing%20the%20Utilities%20to%20Establish%20Energy%20Efficiency%20and%20Peak%20Demand%20Reduction%20Programs.pdf
https://www.ferc.gov/OPP
https://www.ferc.gov/news-events/news/ferc-establishes-office-public-participation
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Income,. Reliability, and Age

5 yr. avg. CAIDI w/o MED (hours)
[]o0-10

[710-30

[ 30-60

N 60 -216

//+ 25%of pop. >64 years old
median income ($,2019)

Il 12,000-42,000

I 42,000-49,000

[ 49,000-54,000

[ 54,000-62,000

[ 62,000-142,000

Data sources:
« US Census
« EIA

« CDC

Details in slide
notes
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Data sources:
« US Census
« EIA

« CDC

Details in slide
notes
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Data sources:
« HIFLD

« EIA

« ACS

Details in slide
notes

Poverty > 20% of pop.

Carbon Intensive
Infrastructure Density

Mexico

15 units per 100 sq mi EXIco

CUBA

< 1 units per 100 sq mi

Esri, HERE, DeLorme, Mapmylndia, © OpenStreetMap contributors, and the GIS user oon;lgpubily

v
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Data sources:

 HIFLD
 EIA
« ACS

Detalls in slide
notes

Poverty > 20% of pop.

Carbon Intensive
Infrastructure Density

15 units per 100 sq mi

< 1 units per 100 sq mi

- Esn. HERE, DeLorme, Mapmyindia. © CpenStreetMap contnbutors. and the SIS user community

14



~"  CONUS:

Pacific

Northwest  Poverty and Carbon Intensive Infrastructure

NATIONAL LABORATORY

Data sources:

 HIFLD
 EIA
« ACS

Detalls in slide
notes

Poverty > 20% of pop.

Carbon Intensive
Infrastructure Density

15 units per 100 sq mi

< 1 units per 100 sq mi

sal of

M el HERE, Dolorroe, MaperyIndia, & Gpenbireeiidap contibators ana the GIS user communty
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Please engage with us!

= June 28-29: https://lwww.energy.gov/oe/articles/energy-storage-social-
equity-roundtable

= Advisory Group on Emerging Objectives for Grid Planning (send a note if
Interested, will follow up)

Rebecca O’Neil, rebecca.onell@pnnl.gov

https://www.pnnl.gov/projects/energy-equity

Support generously provided by Dr. Imre Gyuk, Office of Electricity
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Northwest  Djistributed Effects — Metrics

« [6] U.S. DOE Better Buildings , "Clean energy for low income communities: Metrics and indicators," [Online].
Available: https://betterbuildingssolutioncenter.energy.gov/CELICAToolkit/metrics-and-indicators.

« [7] SSDN; Partnership for Southern Equity; SEEA, "How do we measure equity in energy efficiency?,"
[Online]. Available:
http://www.southeastsdn.org/wpcontent/uploads/2019/11/How_do_we measure_equity in_energy_efficiency
__FINAL.pdf.

« [9] LADWRP, "Equity Metrics Data Initiative," 2013. [Online]. Available:
https://www.ladwp.com/ladwp/faces/ladwp/aboutus/a-financesandreports/au-frcorporateperformance/au-fr-
corporateperformanceemdi;jsessionid=dp6YgJ5MyTRw1XTZ55zLxT56xQ4yG1W3CHgnTMCRFmMD7tMOMNS
L3!-19341803307_afrWindowld=null& afrLoop=473944442384883& afrwind.

Citation:

Preziuso D.C., B.W. Tarekegne, and B. Pennell. 2021. Metrics for an Equitable and Just Energy
System. PNNL-31452. Richland, WA: Pacific Northwest National Laboratory.
https://www.pnnl.gov/sites/default/files/media/file/Metrics%20for%20Energy%20Equity 0O.pdf

17


https://www.pnnl.gov/sites/default/files/media/file/Metrics%20for%20Energy%20Equity_0.pdf

Northwest  Djstributed Effects — Non-Energy Local Effects
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Communications.

« Brinkley, C, and A Leach. 2019. "Energy next door: A meta-analysis of energy infrastructure impact on housing value." Energy Research & Social Science 51-65.

e Centralia Coal Transition Grants. 2021. Centralia Coal Transition Grants. https://cctgrants.com/

* Noh, J. 2020. "Energy storage: The next major job creation opportunity.” May. https://staticl.squarespace.com/static/5b96538250a54f9cd7751faa/t/5ec857f92dd57139
0c0d1563/15901880261

* NREL. 2008. "The value and cost of solar electricity." January. https://www.nrel.gov/docs/fy08osti/42733.pdf

* Rutgers. 2019. "New Jersey Energy Storage Analysis." May. https://www.bpu.state.nj.us/bpu/pdf/commercial/New%20Jersey%20ESA%20Final%20Report%2005-23-2019.pdf

« Tarekegne, Bethel, Rebecca O’Neil, and Jeremy Twitchell. 2021. “Equity Storage as an Equity Asset." Current Sustainable/Renewable Energy Reports 1-7
« Union of Concerned Scientists. 2019. How to Ensure Energy Storage Policies are Equitable. Union of Concerned Scientists.

* Woods, Bryndis, and Elizabeth Stanton. 2019. Massachusetts non-energy benefits of battery storage. Applied Economics Clinic .
https://staticl.squarespace.com/static/5936d98f6a4963bcd1ed94d3/t/5¢940398a4222f0 bb1fd1462/1553204120660/MA+Non+Energy+Benefits+of+Battery+Storage+2Apr2019.pdf

Citation:

Tarekegne B.W., and S.R. Michener. 2021. Energy Storage for Social Equity: Capturing Benefits from
Power Plant Decommissioning. PNNL-31451. Richland, WA: Pacific Northwest National Laboratory.
https://www.pnnl.gov/sites/default/files/media/file/Energy%20Storage%20for%20Social%20Equity%20
Case%20Study.pdf
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