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DISCLAIMER

This report does not necessarily represent the view(s), opinion(s), or position(s) of the Minnesota
Department of Commerce (Commerce), itsemployees or the State of Minnesota (State). When
applicable, the State will evaluate the results of this research forinclusion in Conservation Improvement
Program (CIP) portfolios and communicate its recommendations in separate document(s).

Commerce, the State, its employees, contractors, subcontractors, project participants, the organizations
listed herein, orany person on behalf of any of the organizations mentioned herein make no warranty,
expressorimplied, with respect to the use of any information, apparatus, method, or process disclosed
in this document. Furthermore, the aforementioned parties assume no liability for the informationin
this report with respectto the use of, or damages resulting fromthe use of, any information, apparatus,
method, or process disclosed in this document; nor does any party represent that the use of this
information will not infringe upon privately owned rights.
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The Minnesota Department of Commerce, Division of Energy Resources (Commerce), by way of a U.S.
Department of Energy grant, conducted an extensive stakeholder engagement process exploring
electrification challenges and opportunities as they relate to the State’s energy efficiency programs. The
process startedin 2019 and finished in 2021, with four open stakeholder meetings, aseries of technical
advisory meetings, and a final summary report. Topics of discussion were consolidated into three
categories--metrics, technologyand grid impacts--with a particular focus on equity in participation and
outcomes throughout the process.

Coinciding with the completion of the stakeholder engagement, Minnesota Governor Tim Walz signed
the “Energy Conservation and Optimization Act” (ECO Act) which enables electrification (specifically
“efficient fuel-switchingimprovement”) within the Conservation Improvement Program (CIP). The State
and stakeholders must now move forward with determining methodologies and procedures for
implementing the legislation. It is anticipated that the work of this stakeholder group will directly inform
and accelerate the implementation of the new legislation.
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Executive Summary

Background

Minnesota has a long history of developingand implementing energy efficiency and renewable energy
initiatives to achieve Minnesota’s statewide public policy goals. Minnesota has several statewide energy
policy goals established by law and codified in statute and rules, including:

e Energysavings goals forelectric and natural gas utilities that operate inthe State of Minnesota
through the Conservation Improvement Program (CIP) (216B.241 Energy Conservation
Improvement, 2019).

e A goalthat 25% of electric utilities’ total retail sales be metfrom renewable energy resources by
the year 2025 (216B.1691 Renewable Energy Objectives, 2019)

e Arequirementthatall public utilities generate or procure 1.5% of electric generation through
solar energy by the year 2020 (206B.1691 Solar Energy Standard, 2019).

e Greenhousegas(GHG) emission reduction goals of 15% across all sectors by 2015, 30% percent
by 2025, and 80% by 2050 (216H.02 Greenhouse Gas Emissions Control, 2019).

Since the establishment of the above energy policy goals, Minnesota has not only achieved but
exceeded many of its performance metrics. Renewable electricity generation hasincreased from 8%
percentin 2007 to 28.9% percentin 2020, putting Minnesota ontrack to exceed its 25% percent by 2025
goal (Minnesota Department of Commerce, 2021). Through utilities’ consistentachievement of the
energy efficiency resource standard, Minnesotans have saved an estimated $5.0billion on their energy
bills since 2013, with an independent reviewdetermining thatforevery dollar spenton efficiency, three
dollars and seventy-five cents are returned to the State’s economy (Cadmus, 2020).

Despite energy efficiency and renewable energy achievements, Minnesota, like many states, is behind
on hitting economy-wide greenhouse gas emissions reduction targets. According to the most recently
published data by the Minnesota Pollution Control Agency (MPCA) shown in Figure 7, as of 2018,
Minnesota’s annualgreenhouse gas emissions were 161 million CO, equivalenttons. This levelexceeds
the 2015 milestone target of 148 million CO, equivalenttons, and thus the State has not achieved its
milestone target of a 15% reduction from 2005 levels (Minnesota Pollution Control Agency, 2021).
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Figure 1: Minnesota GHG Emissions by sector 2005-2018
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Amid this lackluster economy-wide performance, Minnesota’s electricity generation sector alone has
surpassed its goal, reducing CO, emissions by 29% from 2005 levels. This delta has raised interestin
converting fossil fuelend usesto electricity. However, from 2005 until recently, electrification (or “fuel-
switching”) was prohibited from being included in utility programs working to achieve the State’s energy
efficiency resource standard (Garvey, 2005).

On May 25, 2021, Governor Tim Walz signed the “Energy Conservation and Optimization Act” (ECO Act)
(Office of Governor Tim Walz, 2021). The legislation updates the CIP statutory frameworkin several
ways, including revisions to utility energy savings goals and low-income spending requirements, and the
creation of a path for the inclusion of cost-effectiveload management (peak shaving, load shifting etc.)
programs to contribute to overall goals. Importantly for the context of electrification, this law upends
the sixteen-year prohibition on fuel switching within CIP energy efficiency programs, creating room for
“efficient fuel-switching” programs.

As definedinthe legislation, fuel-switching replaces any fuel with a fueldelivered by a utility that
participates in CIP (thus either electricity or natural gas). To be considered “efficient fuel-switching” (and
therefore be allowable), measures have to meetfourcriteria: 1) a netreduction in the amount of source
energy consumed on a fuel-neutral basis; 2) a netreduction in the State’s greenhouse gas emissions; 3)
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be cost-effective for the utility, participants, and society; and 4) improve the utility’s system load factor
(HF 164, 2021).

This report, and its associated stakeholder process, were in development well before this legislation
passed. Stakeholders metforthis project fromJanuary 2020 through February 2021 —before the
passage of this law. However, the ECO Act legislation was a crucial backdrop forthe discussions. Many
stakeholders participated in a collaborative effortto develop the legislation which narrowly failed to
pass in 2019 and 2020.

Recognizing Systemic Inequalities

In addition to addressing climate change through electrification, the transformational magnitude of
potential electrification investments begs the question, “transformationalforwhom?” Stakeholdersin
Minnesota were asking the question about how this new electric infrastructure would be different from
the old economic systems that left behind Black, Indigenous, and People of Color (BIPOC) and low-
income Minnesotans (who are disproportionately renters and rural residents) (Environmental Intiative,
2019).

For low-income residents the barriers to electrification compound. It’s unlikely they can afford to
replace old heating and cooling equipment with high efficiency electric equipment, butbeyond that,
their homes may require air sealingand insulation to be affordable to operate. More significantly,
urgent health hazards like mold, asbestos, and carbon monoxide pollution might also needto be
addressed (Carmelita Miller, 2019).

As we consider how to equitably electrify, it is important to understand that poverty does not equally
affectall demographicgroups in Minnesota. Rural residents are more likely to live in poverty. Average
earningsin rural Minnesotaare only 61% of the State’s average earnings (Kelly Asche, 2020). Renters
living in apartmentsin the state are more than twice as likely to be classified as low-income as
homeowners (CarlNelsonJ. B., 2018). Additionally, almost all non-white ethnicities are more likely to
live in poverty than white Minnesotans (Sinner, 2016).

Race is a significant contributorto environmentalrisk in general. 46% of low-income communities and
91% of BIPOC communities are exposed to alevel of pollution from all sources thatis above the risk
guidelines set by the MPCA (Amanda Jarrett Smith, 2019). Figure 2 summarizes air pollution risk by
demographicgroup and pollution source.
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Figure 2: Air pollution risk by demographic indicators
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Areas of the State with higher populations of low-income and BIPOC residents have been designated by
the MPCA as “EnvironmentalJustice Areas of Concern”,* shown in Figure 3 below.

Figure 3: MPCA map of areas of concern for environmental justice?
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1 Tribal areas and census tracts with higher concentrations of low-income residents and people of color.

2 Image credit: Minnesota Pollution Control Agency
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Goals and Methodology

In anticipation of future legislation, Commerce envisioned that this stakeholder process would build
common understanding among stakeholders. Implementing electrification would also require
preparation to complete tasks such as reviewing and approving utility program proposals, evaluating
cost-effectiveness, defining metrics and methodologies, and tracking achievements.

This vision helped define both the target group of stakeholders
and the objectives of the stakeholder process. Commerce Goals of Stakeholder Engagement
expectedthatunderthe legislation, electrification programs
would be proposedandimplemented by utilities (akin to energy
efficiency programs in Minnesota) and thus focused outreach

1) StakeholderEducation
e Share information

on CIP stakeholders. The goals of engagementwereboth ¢ Develop common understanding
education and information gathering. Because the passage of Create dialogue
legislation could refine this project’s priorities, the engagement Elevate marginalized voices
plan neededto be flexible. StakeholderInput
e Llearn keyconcerns
To conclude the stakeholder process, this written report e Identify areas of work

documents the steps of the stakeholderengagement process e Gleanrecommendations

and its key learnings. Neitherthis report nor the stakeholder Understand stakeholder needs
process it describes, have created a definitive plan for
electrification in the State of Minnesota. The process was not a
policy development process oraregulatory decision-making
process. From the beginning of this process, legislative direction was considered essentialfor progress
on electrification.

This process, and this document, aim instead to enable future decision making. Minnesota has a long
history of collaborative planning processes, and Commerce willimplement legislation in consultation
with stakeholders. By engaging early with stakeholders, Commerce hopes that future decision-making
will betterreflectinsight from stakeholders and that stakeholders will better understand how decisions
have been reached. Early engagement with stakeholders also creates opportunities forembedding
recommendations toimprove equity-related outcomes such as access to programs, distribution of
benefits, and appropriate metrics to track.

Designing inclusivity into the process

Equity is important in both the design and outcomes of this process. During the delivery of this project,
many stakeholders and project partners helped focus early attention on the value of designinga more
inclusive process and considering equity in the outcomes of electrification. We discuss stakeholders’
thoughts on creating equitable outcomes from electrification in the results section of this report.

This project’s objective, to convene energy efficiency industry stakeholders, by its very nature, limits
participation from non-industry participants. While participation was not explicitly limited to people
employedin energy-related fields, and some citizens did participate in open meetings, most participants
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are employees of either advocacy organizations or other organizations or companiesin the energy
sector.

The project team recognized that historical biases and inequalities have resulted in disparities in
engaging specific populations of Minnesotansin energy issues. Acknowledgingand addressing
inequalities requires participation and representation from marginalized communities. Therefore, the
project teamtook specific steps to increase the diversity of identities and perspectives represented by
stakeholders engaged in this process. The project team identified the following stakeholders as
particularly importantto include:

1) Rural Minnesotans

2) Indigenous communities

3) Low-income communities

4) Renters

5) Businessstakeholders representing affected fuels (propane, natural gas, etc.)

6) Utility staff representingall business types (investor-owned, cooperative, and municipal)
7) Large energy users (specifically industrial facilities)

The projectteam took these specificsteps:

1) Includedonthe projectteama memberwho had experience in designinginclusivity into
stakeholder processes.

2) Consulted with key stakeholders early to understand how representation and inclusivity might
be encouraged and learn their perspectives on barriers and realistic engagement.

3) Consulted with Commerce’s Tribal Liaison Officer regarding engaging Native nation
governments.

4) Namedand communicated the challengesand limitations of our work plan and objectives as
theyrelate to fostering broad participation from impacted communities.

5) Included within the literature review research on equity and electrification.

6) Prioritized inviting speakers representing marginalized orunder-represented groups.

7) Prioritized inviting women and people of color to present.

8) Included equity as one of the required topics for each technical advisory committee subgroup to
consider.

9) Held webinarsto accommodate attendees from rural areas of Minnesota.

Stakeholder Engagement

The stakeholderengagement work consisted of four components:

1. Strategic planning to outline the stakeholder process and conduct a literature review (The
literature and policy review can be foundin Appendix A of this document).

2. Openstakeholder meetingsinitially planned and begunin person but completed virtually due to
the COVID-19 pandemic.

3. A technical advisory committee tasked with detailed discussions around technology, metrics,
and grid impacts.
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4. A writtenreport, including white papers developed by participants that explore under-
developedthemes fromthe technicaladvisory committee meetings.

The necessity of flexibility in delivery was an expectation fromthe outset, and complications did arise.
Most significantly, legislation addressing the same topic which halted the process so as notto be seenas
a conflict of interestand a global pandemicwhich altered the timeline for delivery and shifted
engagementto online methods. Despite these adaptations, engagement from stakeholders was robust,
summaries of the voluntary stakeholder contributions can be seenin Figure 4 below:

Figure 4: Stakeholder Engagement Numbers

15 350+ 500+ 37

Meetings Attendees Hours Presentations
4 stakeholder and at stakeholder contributed by from industry
11 TAC meetings meetings TAC members experts

There were four open stakeholder meetings from January 2020 through February 2021. Education and
peerlearning were key goals of the meetings and guest presenters provided to majority of the content
at each of the foursessions. The project team invited both local Minnesota expertsto share as well as
national electrification experts. The project website has recordings of the events, when available, and
copies of presentations.

The Technical Advisory Committee (TAC) was a particularly strong feature of this stakeholder
engagement process. The volunteer participants were divided into three sub-groups each focusedona
facet of electrification: Technology, Grid Impacts, and Metrics. Each sub-group was provided inputand
guestions from attendees of the open meetings and were asked to considerthese questions: 1) What do
stakeholders need to understand about this topic? 2) What needs more research or clarity? 3) What are
the policy implications tied to this topic? 4) Does the TAC have any recommendations? Withregardsto
recommendations, it was made clear early in the process that TAC recommendations werenotbinding
or formalized, butrather a place agreement occurred oran action step that might be considered to
advance electrification in the State.

The TAC subgroups each consisted of 15 —20 members (some TAC members participated in more than
one subgroup). The TACmet as a whole group both at the beginningand end of their work together.
The projectteam would like to thank each of the stakeholder organizations who participatedin the TAC:
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CenterforEnergy and Environment (CEE) Mitsubishi

Clean Energy Resource Teams MN Housing

CenterPoint Energy OtterTail Power Company

Citizens Utility Board of Minnesota Rochester Public Utilities

Ecolibrium3 Slipstream

Electrical Association The Forward Curve

Fresh Energy The Mendota Group

GDS Leech Lake Band of Ojibwe

GreatRiver Energy Minnkota Power Cooperative

Honor the Earth Minnesota Geothermal Heat Pump Association
ICF Willdan

Midwest Energy Efficiency Alliance (MEEA) Xcel Energy

Minnesota Power Minnesota Attorney General’s Office (observer)

Missouri River Energy Services

In addition to this final report, the project website provides additionalinformation and resources,
include a series of four white papers commissioned through this engagement effort and written by
stakeholders. These white papers®serve to elevate specific perspectives and concerns that were not
fully explored during the stakeholderand TAC processes. Here are the titles and authors of those white
papers:

e “Electrification of Multifamily Housing in Minnesota” — Mari Ojeda (Fresh Energy), Ben Passer
(Fresh Energy), Katherine Teiken, and Maddie Wazowicz (MEEA)*
“Equity Considerations in Minnesota’s Electrification Policies” — Maddie Wazowicz (MEEA)

e “Rural Electrification and Indigenous Nations of the North Country” —Matt Grimley, Winona
LaDuke (Honorthe Earth), Pam Fairbanks (Honor the Earth)

e “Integration of Electric Transportation and CIP: A Roadmap” — Kevin Lawless (The Forward
Curve)

Summary of Finding

The findings of this report are summarized briefly in the exe cutive summary with infographics of the key
topic statements from each of the TACsubgroups, a summarized list of theiraction steps/research
recommendations, and a discussion of cross-cutting findings about equity. Please read the full report
for extensive detailon the content of each group’s discussions.

The technology subgroup’s discussions were notable because of how it did not focus on technology.
There was some work done by the group to catalogue the variety of electrification technologies, but the
majority of the group’s work was focused on barriers to technology adoption. The sense was the

3 The published white papers can be found at https://michaelsenergy.com/electrification-action-plan/

4 The authors of the multifamily housing white papers are also leaders of the Minnesota Multifamily Affordable
Housing Energy Network.
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existing technologies are sufficient and available, especially for new construction, but access and
implementation of those technologies present numerous challenges. The technology group key
statements are summarized below.

Contractors (and other supply channels) are the key link
to implementing electrification.

Cost (installation, operating, and equipment costs) is a
major barrier to electrification.

Different strategies and approaches may be needed for
under-resourced communities to access electrification.

There are different considerations for electrification in
new construction versus in existing buildings.

m‘ COMMERCE
DEPARTMENT

The grid impact subgroup had the widest ranging conversation both in variety of topics covered andin
terms of the planning horizon under consideration. The subgroup identified that some of the potential
challenges of electrification (forinstance grid constraints) do not emerge until some future critical mass
of electrification has occurred. This group also invested a significant amount of theirtime into
discussing carbon emissions accounting methodologies, which they identified as an essential component
to determine whether electrification was beneficial, a process around which there isn’tadequate
consensus. The grid impacts subgroup key statements are summarized below.
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We need to prepare for a shift in the electric grid to be
winter peaking.

Electrification that “improves the system load factor” will
require controlling electric use into low-demand periods.
Tools include grid-connected devices, rates, and storage.

Electrification will have impacts on distribution systems
(electricity transmission, distribution infrastructure, and
natural gas distribution) which will have associated costs.

The methodology for assigning carbon intensity to
electrification loads is a process that needs to be
determined; specific methodologies may change benefits,
especially in the short term.

The metrics subgroup had a narrower scope around measuring the cost-effectiveness of electrification
from various perspectives. Amid that discussion, the group also identified that metrics beyond standard
cost-effectiveness are important to achieve equitable outcomes and made recommendations of ways to
considerequity in the goal setting and evaluation of the impacts of electrification efforts. The key
statements of the metrics group are summarized below.
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Informed by best practice studies, cost-effectiveness
tests can measure electrification benefits and costs.

Other metrics, beyond cost-effectiveness testing, will be
needed to measure the success of electrification.

Non-energy impacts of electrification are important and
warrant future research, especially for the low-income
sector.

More research on the potential to shift from delivered
fuels to electricity is needed.

-
_— COMMERCE
M Eoisne
—

Detail about each of the subgroup’s statementsis contained in the report. The discussion containedin
the report can serve asa primerfor future conversations, which is important because for some of these
topics the subgroup was only able to scratch the surface of the topic. With that in mind, the subgroups
also contributed a list of additional research ideas and action items for each of their topics. That list is as
follows:

Technology

e Documentandreplicate lessons learned fromthe Minnesota ASHP Collaborative for other
electrification technologies.

e Research coordination of utility incentive programs, promote the technology to consumers, and
supportthe trade industry forelectric technologies.

e Research electric heatingrates, as a tool forreducing costs of electric heat. Research should
include how many utilities offerelectrichome heatingrates in Minnesota, the terms of those
rates, and how many customers use those rates.

e Developstrategies and approaches that could make electrification accessible to under-
resourced communities. The process should be inclusive of impacted communities and current
practitioners of energy efficiency programs for those communities.

e Study electrification opportunities and barriers forunder-resourced communities to support
better planningand program design.
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Research the barriers to electrification in new home construction forhome buyers, developers,
and real estate agents.

Grid Impacts

Research how otherstates approach planning for a shift toward a winter peaking grid, including
grid and energy production planning.

Explore whether Integrated Resource Planning (IRP) or other utility planning processes could
include inputs from natural gas planning when considering the impacts of fuel switching.

Each utility should develop more responsive rate structures and consider amending pricing
models to reflect changesin cost due to electrification loads.

Conduct an analysis of specificadoption scenarios of electric technologies. This planning could
help mitigate cost increases.

Determine whether electrification-driven investments in T&D infrastructure would increase
rates or whetherthe increased sales would offset those costs.

Determine how natural gas distribution system costs would get shared amongfewerusersin a
future scenario of high adoption of all-electric homes.

Furtheranalysis on carbon accounting methodology, specifically exploring the impact different
methodologies (such as average versus marginal emissions analysis) make onthe projectand
program level.

Develop load-profiles of electricend-uses, specifically researching technologies without
available load profile data.

Metrics

Determine the options and necessary changes in cost-effectiveness methodology to
accommodate electrification (using guidance from the ECO Act legislation).

Research how the current electric system may underserve some users and perpetuate
inequality. Examplesinclude energy burden and poverty which have locational qualities, which
could be better understood in relationship to outages, energy cost, and infrastructure upgrades.
Research could work to determine if there are relationships between poverty and negative
energy impacts (i.e., more outages in poor neighborhoods).

Based on the specific goals for electrification developed in statute, research and develop metrics
to track progress towards achieving those goals. Metrics mightinclude low-income program
participation, geographic participation, jobs created andjob training, and location of
infrastructure investments.

Research of non-energy impacts could be included in the State’s guidance around cost-
effectiveness testing. Categories that are easier to quantify, such as impacts on waterand
health, could be prioritized. This research could address impacts from both energy efficiency
and electrification.

Research how a reductionin delivered fueldemand would impact delivered fuel prices for
customers. Considerimpacts on different populations, including indigenous communities, rural
communities, and low-income communities, as well as different economicsectors and
specifically agriculture.

Finally, one of the mostimportant results of this stakeholder engagement was the way in which e quity
emerged as a priority both from project team but significantly from stakeholders through surveys,
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comments, and presentations. Through the work of strategic planning, convening open meetings and
the technical advisory committee, and writing the summary report, this process has tried to explore how
electrification technologies, programs, and investments could contribute to addressing historical
inequalities. These four cross-cutting recommendations were developed:

. Design Electrification Programs with Attention to Inclusion and Equitable Participation

Stakeholders envision electrification programs that break the mold forstandard program delivery. They
hope for programs with fewer barriers, fewer complicated requirements, more community involvement
during development, holisticapproaches to energy, and sufficient funding to make the outcomes
accessible.

‘ Proactively Address Energy Affordability

Electrification does not necessarily resultin lower costs. Energy affordability is a function of many
factors, including the building envelope, equipment, utility rates, usage patterns and maintenance.
Electrification forlow-income customers must be proactive at addressing all of those facets or else the
transformational aspects of electrification are unlikely to be realized. Time of use rates and electric
heatingrates can also contribute to affordability. Energy affordability impacts all users, industrial users
are especially sensitive to energy costs.

‘ Set Goals that Matter and Track Progress

Programmatic goals need to be created (and tracked) regarding equity-related outcomes. Cost-
effectiveness tests, even with addition of non-energy impacts, won’t measureall the aspects.
Recommendations of goals from the stakeholders and guest presentersinclude: creatingjobs forunder-
resourced communities, improving indoorand outdoorair quality in environmental justice communities,
reducing the overallenergy costs for low-income residents who adopt electrification, keeping energy
costs low forall customers (including those who do not adopt electrification), reducing carbon pollution
to stem the worst impacts of climate change, and ensuring that participation in electrification programs
spans economic, racial, and geographic demographics.

‘ Be Intentional

The definition of equity that was shared throughout this processincludes both “elimination of barriers
to full participation in the process, and access to the full benefits of the outcome.” This process
benefitted fromincluding a diversity of stakeholders, who raised valuable issues and questions. The
same will be true of the creation and implementation of electrification programs. Because the status-
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qguois primarily white and wealthy, including diverse voices and perspectives will require that something
change from the status quo processes and practices.

Next steps

The passage of the ECO Act legislation clarifies next steps forthe electrification planning process, in that
it directly enables efficient fuel switching (amongother changes) and instructs the Departm ent of
Commerce to lead anotherround of stakeholder engagement. The legislation directs the commissioner
of the Department of Commerce to “work with stakeholders to develop technical guidelines that public
utilities and consumer-owned utilities must use to: (1) determine whether deployment of afuel-
switching improvement meetsthe criteria established [elsewhere in the legislation] ...and (2) calculate
the amount of energy saved due to the deployment of afuel-switchingimprovement. The guidelines
must be issued by the commissioner by orderno later than March 15, 2022 and must be updated as the
commissionerdeterminesis necessary (HF 164, 2021).”

For an improvement to qualify as efficient fuel switching per criteria established in the legislation, the
improvement must meet the following criteria (relative to the fuelthat is being displaced):
1) Results in a netreduction in the amount of source energy consumed for a particular use,
measured on a fuel-neutral basis®;
2) Results in a net reduction of statewide greenhouse gas emissions... over the lifetime of the
improvement....
3) Is cost-effective, considering the costs and benefits from the perspective of the utility,
participants, and society,; and
4) Isinstalled and operatedin a mannerthatimproves the utility's system load factor (HF 164,
2021).

Each of these four criteria were discussed during the stakeholder process, so the continued stakeholder
engagement can build upon this body of work. The legislation’s implementation will benefit from the
foundational work of this stakeholderengagement effort. Providing explicit guidance is the next task. A
task that was not possible until legislative changes made the rules of implementation clear.

The contributions from stakeholder during this process — providing significant feedback, hours of
volunteerengagement, research, presentations, and attending virtual meetings — position Minnesotato
craft a nation-leading approach to electrification and efficient fuel switching based on strong
collaborative input.

1) >"Source energy”in the legislation is defined as the “total amount of primary energy required to
deliver energy services, adjusted forlosses in generation, transmission, and distribution, and
expressed on afuel-neutral basis.”
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Introduction

Background

The Minnesota Department of Commerce, Division of Energy Resources (Commerce) has along history
of developingand implementing energy efficiency and renewable energy initiatives to achieve
Minnesota’s statewide public policy goals. Minnesota has several statewide energy policy goals
established by law and codified in statute and rules, including:

e Energysavings goals forelectric and natural gas utilities that operate inthe State of Minnesota
through the Conservation Improvement Program (CIP) (216B.241 Energy Conservation
Improvement, 2019).

e A goalthat 25% of electric utilities’ total retail sales be metfrom renewable energy resources by
the year 2025 (216B.1691 Renewable Energy Objectives, 2019)

e Arequirementthatall public utilities generate or procure 1.5% of electric generation through
solar energy by the year2020 (206B.1691 Solar Energy Standard, 2019).

e Greenhousegas (GHG) emission reduction goals of 15% across all sectors by 2015, 30% percent
by 2025, and 80% by 2050 (216H.02 Greenhouse Gas Emissions Control, 2019).

Since the establishment of the above energy policy goals, Minnesota has not only achieved but
exceeded many of its performance metrics. Renewable electricity generation has increased from 8%
percentin 2007 to 28.9% percentin 2020 putting Minnesota on track to exceed its 25% percent by 2025
goal (Minnesota Department of Commerce, 2021). Through utilities’ consistent achievement of the
energy efficiency resource standard, Minnesotans have saved an estimated $5.0billion on their energy
bills since 2008, with an independent review determining that forevery dollar spent on efficiency, three
dollars and seventy-five cents are returned to the State’s economy (Cadmus, 2020).

In addition to these policy achievements, market factors are also rapidly changing how energy efficiency
and renewable energy act as a grid resource and help optimize the energy system. Cost reductions for
distributed resources such as solar energy and storage technologies enable increased adoption by
individual consumers. However, at the State level, maturing markets, new energy codes, lower avoided
fuel costs due to cheaper natural gas and renewables, and increasingly stringent federal appliance and
lighting standards make cost-effective energy savings more difficult to find. A recent statewide energy
efficiency potential study concluded that overthe next decade, these trends are poised to significantly
change how Minnesota approaches future energy policies, infrastructure investments, and the tools
available to continue to create a modern and efficient energy system (CarlNelson e. a., 2018).

Background on Utilities and Fuel Consumption

Commerce and the CIP programregulate a complex set of utilities. Minnesotahas 213 electric and
natural gas utilities, 176 of which are electric (three investor-owned, 47 cooperatively-owned, and 126
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municipally-owned) with various generation fuel mixes. One investor-owned utility serves natural gas
and electric customers, and a few municipal utilities are also dual-fuel providers.

Small municipal and cooperative utilities are exempt from participating in CIP. Excluding exempt utilities,

the State requires approximately 120 electric utilities to participate in CIP. Figure 5 shows the

geographicdistribution of electric utilities. Figure 6 provides an approximation of the State’s natural gas

service territories by utility. Both maps are from the State’s most recent energy efficiency potential
study (Carl Nelson e. a., 2018). Of note, in the context of electrification, much of rural Minnesota does
not have access to natural gas. According to Census Bureau, 66% of homesin Minnesota use utility-
provided natural gas forspace heating, 10% use propane, and 17% use electricity (US Census Bureau).

Figure 5: Map of Minnesota Electric Utility Coverage
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Figure 6: Map of Minnesota Natural Gas Utility Coverage (approximation)
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Minnesota’s Progress Reducing Greenhouse Gas Emissions

Despite energy efficiency and renewable energy achievements, Minnesota, like many states, is behind in
hitting economy-wide greenhouse gas emissions reduction target. According to the mostrecently
published data by the Minnesota Pollution Control Agency (MPCA), as of 2018, Minnesota’s annual
greenhouse gas emissions were 161 million CO, equivalenttons. This level exceeds the 2015 milestone
target of 148 million CO, equivalent tons, and thus the State has not achieved its milestone targetofa
15% reduction from 2005 levels (Minnesota Pollution Control Agency, 2021).

Amid this lackluster economy-wide performance, Minnesota’s electricity generation sector alone has
surpassed its goal, reducing CO, emissions by 29% from 2005 levels. Figure 7 shows per sector emissions
from 2005 — 2018 and the cumulative change overtime. While emissions from some sectors, such as
transportation and waste, have also declined, direct emissions from the residential, industrial, and
commercial sectors (primarily from burning fossil fuels for heat) have increased by 15 — 32%.
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Figure 7: Minnesota GHG Emissions by sector 2005-2018
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Electrification Policy Context

On May 26, 2021, Governor Tim Walz signed the “Energy Conservation and Optimization Act” (ECO Act)
(Office of Governor Tim Walz, 2021). The legislation updates the CIP statutory frameworkin several
ways, including revisions to utility energy savings goals and low-income spending requirements and the
creation of path for cost-effective load management (peak shaving, load shifting etc.) to contribute to
overall goals. Importantly for the context of electrification, this law upends the sixteen-year prohibition
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on fuelswitching within CIP energy efficiency programs, creating room for “efficient fuel-switching”
programs.

As definedin the legislation, fuel-switching replaces any fuelwith a fueldelivered by a utility that
participates in CIP (thus either electricity or natural gas). To be considered “efficient fuel-switching” (and
therefore be allowable), measures have to meet fourcriteria: 1) result in a net reductionin the amount
of source energy consumed on afuel-neutral basis; 2) result in a net reduction in the State’s greenhouse
gas emissions; 3) be cost-effective for the utility, participants, and society; and 4) improve the utility’s
system load factor (HF 164, 2021).

Stakeholders met forthis project from January 2020 through February 2021—before the passage of this
law. Comments and perspectives contained in this report, therefore, reflect uncertainty about the future
of the legislation.

However, the ECO Act legislation was a crucial backdrop for the discussions. Many stakeholders
participated in a collaborative effortto develop the legislation. The legislation narrowly failed to pass in
2019 and 2020. Whetherit would passin 2021 was uncertain but was treated as a serious possibility .
With that in mind, the stakeholder process tried to approach electrification in a mannerthat would build
off the legislation if it passed while still providing value even without legislation.

Recognizing Systemic Inequalities

As the transformational magnitude of electrification efforts has become clear, the opportunity to pursue
equity for low-income people and Black, Indigenous, and other people of color (BIPOC) while achieving
carbon reductions has become a focus across the nation. Opportunities to advance equity through
electrification might take the form of reducing energy burden, including historically unrepresented
communities in decision-making processes, creating energy jobs, improving indoor air quality, and
reducing pollution in environmental justice communities. Electrification may also create benefits that
accrue to all ratepayers orsociety, like lower costs per kWh or reduced greenhouse gas pollution.

This background section focuses onincome and racial inequality, but two additional groups have
substantial overlap in their populations: renters and rural residents. As described below, renters are
more likely to be non-white and low-income than homeowners, and ruralresidents are more likely to
have lowerincomesthan their urban peersand have less access to affordable energy options. Areas of
the State with higher populations of low-income and BIPOC residents have been designated by the
MPCA as “EnvironmentalJustice Areas of Concern”,®shown in Figure 8 below.

6 Tribal areas and census tracts with higher concentrations of low-income residents and people of color.
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Figure 8: MPCA map of areas of concern for environmental justice’
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It's not yet clear how all the cost variables will play out, electrification has the potentialbenefit of
reducing energy bills, either for individuals with upgraded equipment orforall consumers who could
benefit from a lower price per kWh (Carmelita Miller, 2019). The cost of energy for basic needsis a
particularly outsized burden forlow-income residents. Whereas the average US household has an
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poverty level

[ 50% or more people of color,
including indigenous people

“energy burden” of about three percent, meaning thatthree percent of the household’s income is spent

on energy, forlow-income households that percentage can be much higher (Ariel Drehobl, 2020). In
some counties, Minnesotans spend more than 19% of their income on energy, as shownin Figure 9

below. (Diaz, 2021)

7 Image credit: Minnesota Pollution Control Agency
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Figure 9: Map of Energy Burden in Minnesota®
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Poverty does not equally affect all demographicgroups. In Minnesota, almost all non-white ethnicities

are more likely to live in poverty than white Minnesotans, shown in Figure 10 below (Sinner, 2016).

8 Map image from Citizens Utility Board of Minnesota using data from U.S. Department of Energy
(DOE)/NREL/ALLIANCE solar-for-all mapping.
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Figure 10: Population by cultural group living in or near poverty
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Investingin targeted low-income specific programs to reduce energy burden is not new in Minnesota.
The State hasrequired utilities to dedicate funds to low-income energy efficiency programs since 1989
and limited fuel-switching measures within low-income programs have been allowed since 2012
(Division of Energy Resources, 2012). Recently passed Minnesota legislation more than doubled the
mandatory investor-owned utility spending on low-income programs (HF 164, 2021).

Pollution Burden by Race

In Minnesotaand across the U.S., racial and economicfactors affecta person’s exposure to pollution,
particulate matter, and otherenvironmental hazards such as extreme weather events and otherresults
of climate change (MPCA, 2015). These disparities exist due to historical and systemic practices that
have marginalized Black, Indigenous, and people of color across the U.S. For example, interstate
highways often pass directly through Black and brown communities. The State of Minnesotais no
exception where, in the City of Saint Paul, Interstate 94 displaced one-seventh of the City’s Black
residents and destroyed the Rondo community. (Archer, 2020). Building highways through and near
marginalized communities exposes themto higher levels of air pollutants from cars, trucks, and other
motor vehicles, leading to increased health risks for asthma, cardiovascular disease, childhood leukemia,
and premature death ( (U.S. Environmental Protection Agency Office of Transportation and Air Quality,
2014). Besides disproportionate exposure to pollution from on-road motorized vehicles, in Minnesota,
46% of low-income communities and 91% of Black, Indigenous, and communities of color are exposedto
a level of pollution from all sources combined thatis above the risk guidelines set by the MP CA (Amanda
Jarrett Smith, 2019). Figure 11 summarizes air pollution risk by demographicgroup and pollution source.
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Figure 11: Air pollution risk by demographic indicators
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In addition to having higher exposure to pollution, the citing and development of energy infrastructure
from power plants, pipelines, and transmission systems have disproportionally impacted the State’s
BIPOC communities. Examples of this type of injustice are varied. In the early 20" century, at Rainy Lake,
colonial settlers built hydroelectricdams that enabled their way of life but destroyed the livelihood of
the Ojibwe and Métis communities by damaging the lake's wild rice ecosystem (Johann Strube, 2021).
Members of the Prairie Island Indian Community live and work on a small peninsula on the Mississippi
River that is also home to a nuclear power plant and storage of nuclear waste (Audrey Partidge, 2020).
Pollution from the HERC (Hennepin Energy Recovery Center) garbage incinerator primarily affects North
Minneapolis, a community where most residents are people of color. Infact, six of Minnesota’s seven
incinerators are in environmental justice communities (Hazzard, 2021). Pipelines and transmission lines
cross Anishinaabe and Dakota land, and recent citing of thatinfrastructure is the cause of protestand
distrust (Kraker, 2021).

Access to electrification for renters

Renters are an important demographicto considerif electrification programs are to addressinequalities
because of the population’s high overlap with other communities of concern. As stated in the recent
Minnesota energy efficiency potential study, “only about one in five residents of a single-family home is
low-income, but roughly half of apartment dwellers can be classified as such (Carl Nelson J. B., 2018)”.
Similarly, data from the Minnesota State Demographic Center show that non-white populations (with
the exceptions of Korean, Chinese, and Vietnamese ethnicgroups) are more likely to renttheir homes as
shownin Figure 12 below (Sinner, 2016).
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Figure 12: Share of households by cultural group that own or rent their home
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Renters are a challenging demographicto supportthrough energy efficiency programs because of the
“split-incentive” where one party pays the utility bills, butanother party owns the equipment (Don
Hynek, 2012). Current CIP statute has spending requirements for “energy conservation programs that
directly serve the needs of low-income persons, including low-income renters” because the population
is hard to serve with traditional programs (216B.241 Energy Conservation Improvement, 2019). Some
Minnesota utilities have developed innovative programs specifically for renters which have achieved
good participation from multifamily buildings and their occupants (Carroll, 2017).

Rural Minnesotans

Minnesotans livingin rural areas also deserve special attention when considering equity in energy and
electrification. Multiple factors deserve consideration including economic opportunities and access to
energy efficiency programs and affordable energy options.

Average earningsin rural Minnesotaare only 61% of the State’s average earnings (Kelly Asche, 2020).
Evenin counties with a mix of rural and town populations, earnings are still only 71% of the State’s
average earnings. Counties with a mix of rural, town, and urban populations have slightly increased
earnings at 77% of the State’s average earnings (Kelly Asche, 2020). Urban earnings, on the other hand,
are higherthan the State’s average, as shown in Figure 13 below?®.

9 Chart source for Error! Reference source not found.: Center for Rural Policy and Development:
https://www.ruralmn.org/2020-state-of-rural-minnesota-report/
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Figure 13: Earning by region of the State
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Another consideration is that the Anishinaabe and Dakota federally recognized tribal lands are
predominantly located in rural Minnesota. 60% of Indigenous people livingin Minnesota are residents of
rural areas or small towns (Sarah Dewees, 2017). Asrural residents who are also Indigenous people,
they face compounded economicchallenges.

Customers served by rural cooperative utilities in Minnesota are about two times as likely to use
electricity for heat, usually in the form of expensive electric resistance heating. They are also more likely
to use delivered heating fuels such as propane, due to the lack of natural gas infrastructure (Carl Nelson
J. B.,2018). Furtherexacerbating the energy burden faced by many rural Minnesotans, rural cooperative
utilities and small municipal utilities can have a hard time delivering energy efficiency programs due to
their small size and issues of scale and sufficient resources. Joint programs resolve this issue to some
extent, but 19 municipal utilities do not participate in a joint program. Additionally, 18 smaller
cooperativesand 51 municipal electric utilities are exempt from CIP requirements. (CarlNelsonJ. B.,
2018) Therefore, asignificant number of rural or small-town residents may be unable to participate in

an energy efficiency program which could help reduce theirannual energy costs and energy burden.

Electrification within Minnesota

Electrification is converting end-use equipment historically fueled by the direct combustion of fossil
fuels to equipment that uses electricity. When this process results in environmental benefits, cost
reductions, and other positive grid impacts, it has been termed “beneficial” or “strategic” (David
Farnsworth, 2018). Electrifying equipment historically powered by fossilfuels (e.g., space and water
heating and gasoline/dieselvehicles) could result in significant greenhouse gas emissions and air
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pollution reductions as renewable energy generation continues torepresenta growing percentage of
the generation mix in Minnesota.

A 2018 White Papercommissioned by the Department of Commerce explored stakeholder perspectives
on electrification (Carl Samuelson, 2018). Interviewed stakeholders (which included gas and electric
utilities, advocates, and trade groups) commented that electrification could be a path to reducing
carbon emissions, specifically within the transportation sector. Many stakeholders were also interested
in the potential market growth of residentialheat pumps for space and water heating. Stakeholders
agreedthat the CIP fuel switching prohibition in place at the time limited a utility’s role in supporting
consumer adoption of these new technologies. Stakeholders also agreed that regulators should be
considering this topic, especially as a part of broader grid modernization efforts.

However, stakeholders disagreed on the appropriate role of electrification within CIP. Because CIPis a
highly successful utility rate-payerfunded conservation and efficiency regulatory modelwhich has
effectively coordinated utility-led efficiency and conservation programs in Minnesota, it could serve asa
modelfor a utility-led electrification program. However, stakeholders warned that the goals of efficiency
and electrification are not identical. Stakeholders observed that the status quo prohibition on fuel
switching within CIP was putin place in part to remove the risk of a utility using a conservation program
to promote the sale of its product, and this risk still exists. Forelectrification to be beneficial,
stakeholders stated that the grid must continue to de-carbonize, and projects must be evaluated based
on actual grid emissions, in addition to traditional metrics like energy and cost savings.

Stakeholders agreed that there are challenges facing electrification. They include market adoptionand
consumerinterestin technologies like heat pumps and contractor familiarity with these newer
technologies. Otherchallenges lie within current grid infrastructure and electricity supply, especially in
meetingthe winter peak heating load. Many saw challenges in pursuing electrification cost effectively
withoutimpacting Minnesotans’ energy costs. Developing an electrification program poses a challenge
(and opportunity) to target benefits toward historically marginalized households and communities.
Another remaining challenge is the technical methodology for determiningwhen and how electrification
or fuelswitching would be beneficial.

The conclusion of the 2018 White Paperincluded a series of questions requiring further consideration
during future stakeholder meetings:

e The programmatic relationship between electrification and energy efficiency: Should fuel
switching and electrification exist within CIP or be promoted within a standalone program?
What are the advantages of a parallel program for carbon reductions versus incorporating more
measuresinto CIP? If the measures fall within CIP, how are utilities compensated, and how does
it affect savings goals?

e Utilityand grid impacts of electrification: What goals does CIP have in relation to grid impacts,
and will electrification help advance them? What is the value of baseline energy efficiency
savings versus demand management and storage? Beneficially electrified technologies could
play a more significant role in demand response scenarios.
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¢ Maeasuring the benefits of electrification: How do we calculate the costsand benefits?
Specifically, work needs to be done to build nuance into accounting for carbon emissions. Are
they calculated using the Midcontinent Independent Systems Operator (MISO) mix orthe
utility’s generation mix? What is an accessible approach to calculating marginal emissions
impact? What are the actual costs of electrification, will it achieve carbonreductions at the
lowest cost forsociety, and who will benefitthe most? It would be helpfulto develop example
comparisons for technologies with different fuel mixes, baselines, and controllability using high-
resolution emission data.

e Making electrification equitable: What needs to be done to make this transition equitable?
How can beneficial electrification give opportunities for participation to low-income ratepayers?
Does beneficial electrification offer sufficient benefits to non-participant ratepayers? What
consideration should be given to the ratepayers of the abandoned fuelwho cannot afford to or
choose notto convert?

Project Origin

To help address the questions listed above, Commerce and its partner, Michaels Energy, applied for and
received funding fromthe U.S. Department of Energy through its State Energy Program Competitive
Grant Funding process. This funding was intended to help the projectteam pursue further engagement
and planning around electrification’s benefits and challenges in Minnesota. The project's goal was to
conduct a stakeholder engagement process to examine the possible benefits and concerns of using
electrification as a tool for energy efficiency, carbon reduction, and grid optimization in Minnesota.

To accomplish this goal, the projectteam held a series of stakeholder meetingsin 2020 to provide
information, facilitate discussion, and solicit recommendations on key electrification topics.
Stakeholders included utilities, energy efficiency organizations, business organizations, Native nation
representatives, advocates for low-income communities, organizations representing multifamily housing
occupants and renters, environmental and climate advocacy organizations, trade-allies, and equipment
manufacturers. Topics addressed throughout the processincluded:

1. Electrification Regulations and Policies. Review of current regulatory frameworks and
requirements (federal, state, and local levels). Evaluation of policies guiding the implementation
of Minnesota’s 1.5% energy efficiency resource standard and the opportunities and barriers
these policies presentforgreater electrification. Examination of Minnesota’s renewable energy
resource standard, progress to date and forecasted progress, and implications for future
electricity emission levels. Determination of where and how electrification fits into existing and
potential future policy frameworks.

2. Electrification Technologies. Review of electrification technologies and strategies by residential,
commercial, and industrial sectors. Examination of cold-climate heat pump performance,
focusing on suitability for waterand space heating in Minnesota. Evaluation of electric vehicle
technologies, applications, and storage capabilities.
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3. Electrification Metrics. Review of energy grid optimization metrics related to electrification and
how those metrics can be accurately and consistently measured. Examination of emissions and
grid optimization based on a utility’s overall generation mix and ge neration mix for a specific
time of day or day of the year.

4. Electrification and Grid Optimization. Examination of grid modernization benefits associated
with greaterelectrification (e.g., greater opportunity to integrate variable renewable electricity
through thermal storage). Evaluation of electrification as a tool to achieve system optimization
by increasing energy efficiency and renewable energy integration. Assessment of any potential
risks associated with increased use of existing electric infrastructure due to electrification.

5. Equity of Electrification. Improve understanding of how societaline qualities are reflectedin our
currentenergy system, especially regarding access and affordability of energy and the
concentration of pollution from energy production, transportation, and indoor sources in under-
resourced communities. Identify strategies to leverage proposed investments to create
transformational change.

Outcomes of this stakeholder engagement will help the State of Minnesota better leverage and support
electrification as a tool to achieve grid optimization and ensure that risks and stakeholder concerns are
understood and taken into consideration. Proactive engagement with stakeholders will prepare the
State to be responsive and proactive when circumstances were appropriate for action on electrification.
Specifically, early engagement will help smooth implementation if new State policy passes.
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Goals and Methodology

Stakeholder Engagement Goals

In anticipation of future legislation, Commerce envisioned that this stakeholder process would build
common understandingamong stakeholders and prepare Commerce forimplementation of legislation.
Implementing new legislation would include tasks such as reviewing and approving utility program
proposals, evaluating cost-effectiveness, defining metrics and methodologies, and tracking results.

This vision helped define both the target group of stakeholders
and the objectives of the stakeholder process. Commerce Goals of Stakeholder Engagement
expectedthatunderthe legislation, electrification programs
would be proposed and implemented by utilities (akin to energy
efficiency programsin Minnesota) and thus focused outreach

1) StakeholderEducation
e Shareinformation

on CIP stakeholders. The goals of engagement wereboth * Developcommon understanding
education and information gathering. Because the passage of e Createdialogue
legislation could refine this project’s priorities, the engagement ¢ Elevate marginalized voices
plan neededto be flexible. StakeholderInput
e Learn keyconcerns
To conclude the stakeholder process, this written report Identify areas of work

documentsthe steps of the stakeholderengagement process Glean recommendations

and its key learnings. Neither this report nor the stakeholder Understand stakeholder needs
process it describes, have created a definitive planfor
electrification in the State of Minnesota. The process was not a
policy development process oraregulatory decision-making
process. From the beginning of this process, legislative direction was considered essentialto set the
parameters for future electrification actions.

This process, and this document, aim instead to enable future decision making. Minnesotahasa long
history of collaborative planning processes, and Commerce willimplement legislation in consultation
with stakeholders. By engaging early with stakeholders, Commerce hopes that future decision-making
will better reflectinsight from stakeholders and that stakeholders will better understand how decisions
have been reached. Early engagement with stakeholders also creates opportunities forembedding
recommendations to improve equity-related outcomes such as access to programs, distribution of
benefits, and appropriate metrics to track.

Designing inclusivity into the process

Equity is important in both the design and outcomes of this process. During the delivery of this project,
many stakeholders and project partners helped focus early attention on the value of designinga more
inclusive process and considering equity in the outcomes of electrification. We discuss stakeholders’
thoughts on creating equitable outcomes from electrification in the results section of this report.
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This project’s objective, to convene energy efficiency industry stakeholders, by its very nature, limits
participation from non-industry participants. While participation was not explicitly limited to people
employedin energy-related fields, and some citizens did participate in open meetings, most participants
are employees of either advocacy organizations or other organizations or companiesin the energy
sector.

The project team recognized that historical biases and inequalities have resulted in disparities in
engaging specific populations of Minnesotans in energy issues. Acknowledging and addressing
inequalities requires participation and representation from marginalized communities. Therefore, the
project team took specific steps to increase the diversity of identities and perspectives represented by
stakeholders engaged in this process. The project team identified the following stakeholders as
particularly importantto include:

1) Rural Minnesotans

2) Indigenous communities

3) Low-income communities

4) Renters

5) Businessstakeholders representing affected fuels (propane, natural gas, etc.).

6) Utility staff representing all business types (investor-owned, cooperative, and municipal)
7) Large energy users (specifically industrial facilities)

The projectteam took these specificsteps:

1) Includedonthe projectteama member who had experience in designinginclusivity into
stakeholder processes.

2) Consulted with key stakeholders early to understand how representation and inclusivity might
be encouraged and learn their perspectives on barriers and realistic engagement.

3) Consulted with Commerce’s Tribal Liaison regarding engaging Native nation governments.

4) Namedand communicated the challenges and limitations of our work plan and objectives as
they relate to fostering broad participation from impacted communities.

5) Included within the literature review° research on equity and electrification.

6) Prioritized inviting speakers representing marginalized or under-represented groups.

7) Prioritized inviting women and people of color to present.

8) Included equity as one of the required topics for each technical advisory committee subgroup to
consider.

9) Held webinars to accommodate attendees from ruralareas of Minnesota.

Stakeholder Engagement Methodology

The stakeholderengagement work consisted of four components:

1. Strategic planning to outline the stakeholder processand conducta literature review.

10 Appendix A of this document contains a copy of the project’s literature review.
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2.

the COVID-19 pandemic.
3.

and grid impacts.
4,

developedthemes fromthe technicaladvisory committee meetings.

Open stakeholder meetingsinitially planned and begunin person but completed virtually due to
A technical advisory committee tasked with detailed discussions around technology, metrics,

A written report, including white papers developed by participants that explore under-

The necessity of flexibility in delivery was an expectation from the outset, and complications did arise.
Most significantly, legislative conflicts and a global pandemicaltered the timeline for delivery. The
challenge of meetingvirtually created an opportunity (perhaps one of necessity) to meet more
frequently for shorter durations. The number of stakeholder meetings increased by one, and the
number of technical advisory committee meetings increased by five. However, with those adjustments,
the process stayed true to its original design. Figure 14 shows the final, revised process details. The
projectteam presented a similar chart during the first public meeting that showed the initially
envisioned process.

Figure 14: Stakeholder Engagement Plan Process Diagram
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Strategic Planning

Electrification is a topic that excites, motivates, and causes concern among stakeholders. There are
economicimpacts from selling more electricity and decreasing sales of other fueltypes. There is earnest
commitment and urgency from some stakeholders to electrify as a carbon emissions reduction strategy.
Some stakeholders are committed to any form of electrification. Other stakeholders are committed to
resisting electrification. Some stakeholders have notyet deeply engaged in the discussion of
electrification.

During strategic planning, the projectteam created an engagement plan to educate stakeholders on the
breadth of opinions, perspectives, and research on electrification. The projectteam had to balance its
goal of educating stakeholders with the need to get technical experts talking to each otherabout critical
details of electrification. Therefore, the projectteam designed two tracks: open stakeholder meetings
oriented around education and the technical advisory committee tasked with a deeperexploration of
the key questions.

Open Meetings

The projectteam focused open meetings on educating stakeholders. The goals of the open meetings
were to share information, build a common understanding amongst organizations with a wide set of
interests and perspectives, and gatherfeedback on proposed options and pathways to electrification.

The projectteam selected topics forthe four open meetings to provide depth and diversity in the
information presented to stakeholders. In the first meeting, industry experts introduced stakeholders to
economy-wide modeling and forecasting of the impact electrification could have on the future of the
energy systemincluding Minnesota specificanalyses. Inthe second meeting, a diverse set of Minnesota
stakeholders representing different consumerinterests briefly presented their main considerations
regarding the future of electrification in Minnesota. In the third meeting, industry experts educated
stakeholders about effortsin otherstates to promote electrification via policies, programs, and
regulations. During the second and third meetings, the project team asked participants to provide the
technical advisory committee with questions to consider. Finally, in the fourth open meeting, the
technical advisory committee presented its findings.

Gatheringinputfrom stakeholders during the open meetings was done in a variety of ways. The project
team took live questions and comments during the stakeholder meetings. In virtual meetings, the
project team used poll and chat functions to gatherinput from stakeholders. Polls provide an
opportunity for all participants to contribute, including stakeholders who don’t feelas confident sharing
their thoughts out loud. Additionally, some stakeholders scheduled direct conversations with project
team members to provide input.

Technical Advisory Committee

The technical advisory committee (TAC) served to convene asmall group of stakeholders with energy
industry expertise to explore the implications of electrification and suggesting paths for possible action.
The projectteam solicited members for the TACfrom attendees of the first open stakeholder meeting
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and received astrong response. The project team extended additionalinvitations to participate at the
second and third open meetings. The projectteamincluded everyonewho expressed interestin
participating in the TAC. The make-up of TAC participants was relatively wellbalanced with regards to
expertise, gender, and geography. However, the project team extended a few invitations to specific
stakeholdersto increase the diversity of the group across these important dimensions.

The TAC served as a focused group of stakeholders to digest information for the larger stakeholder
community. Within the larger TAC, the projectteam created three subgroups to focus on specific facets
of electrification (technology, metrics, and grid impacts). Through shared education and discussion, the
groups identified key questions, poorly understood topics, research needs, and policy implications. In
some cases, the TAC members developed recommendations if there were clear areas of agreement.

The projectteam asked TAC members the following:

1. What do stakeholders need tounderstand about this topic?

2. What needs more research or clarity?

3. What are the policy implications tied to this topic?

4. Doesthe TAC have any recommendations? Recommendations needed toinclude:
e What key choice points did the TAC consider?
e Whatis the TAC'sunderstanding of the choices’ implications?
e Describe the process by which the TAC made the recommendation.

The TAC met initially as a whole group to discuss each subtopic, contributing to a list of critical questions
generated by surveys of the public stakeholder group. After that initial contribution of ideas and
guestions, the TAC broke into subgroups, each with 15 — 20 members (some TAC members participated
in more than one subgroup).

During three meetings, each subgroup used the list of questions to drive their work and develop
findings. Topical experts who presented to each subgroup supported the development of these findings.
The subgroup used their assigned topic (technology, metrics, or grid impacts) to narrow discussion and
refine the contextforresearch, policy implications, and recommendations. TAC members contributed
ideas and commentsto a shared documentthroughout the process. The shared document allowed each
TAC memberto contribute written thoughts outside of the meeting. The group was able to read each
other’s contributions which fed the discussion at the next TAC meeting.

At the end of the TAC process, the whole group met again to review each subgroup’s findings, which the
group then sharedin afinal open meeting. The projectteam conducted all TAC meetings virtually.
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Final Report

This final reportaims to document the outcomes of the stakeholder engagement process. The report
summarizes the findings of the technical advisory committee, learnings from stakeholder presentations,
and lays out choice points and considerations that could speed future decision-makingand planning
efforts. The projectteamalso developed aroadmap for other States considering a similar stakeholder
process.

Besides this final report, the project team commissioned a series of white papers from fourtechnical
advisory committee members that focus on areas of electrification that were not given adequate time or
space for exploration during the stakeholder process. These papers are included in the appendices of
this reportand published separately onthe project’s webpage:
https://michaelsenergy.com/electrification-action-plan/. These white papers focus on:

“Electrification of Multifamily Housing in Minnesota” — Mari Ojeda (Fresh Energy), Ben Passer

(Fresh Energy), Katherine Teiken, and Maddie Wazowicz (MEEA)!

e “Equity Considerationsin Minnesota’s Electrification Policies” — Maddie Wazowicz (MEEA)

e “Rural Electrification and Indigenous Nations of the North Country” —Matt Grimley, Winona
LaDuke (Honorthe Earth), Pam Fairbanks (Honor the Earth)

e “Integration of Electric Transportation and CIP: A Roadmap” — Kevin Lawless (The Forward

Curve)

In writing this final report, the authors conducted additional research to provide readers with a better
understanding of the background context of electrification in Minnesota. To write the stakeholder
findings section, the authors reviewed the recordings of the TACand stakeholder meetings. Written
stakeholder comments and notes from the stakeholder meetings also supported the writing of this
report.

11 The authors of the multifamily housing white papers are also leaders of the Minnesota Multifamily Affordable
Housing Energy Network.
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Process Findings

In the following section, we share findings from the open stakeholder meetings and the technical
advisory committees. We summarize the presentations given to the group and attribute themto each
guest speaker. We chose not attribute comments to specific stakeholders or TAC members to preserve
anonymity. Each TAC subgroup discussed its high-level findings and informally voted on their supportfor
each one. We excluded findings without broad support from the subgroup’s members.

Open Stakeholder Meetings

Stakeholderengagement and attendance throughout the process were excellent. Events frequently had
more than 100 attendees. Recruitmentand promotion of the events were done primarily through the
CIP newsletter email communication list maintained by Commerce which reaches thousands of people.
Figure 15 summarizes the number of meetings, attendees, presentations, and hours contributed to the
project.

Figure 15: Stakeholder Engagement Numbers

15 350+ 500+ 37

Meetings Attendees Hours Presentations
4 stakeholder and at stakeholder contributed by from industry
11 TAC meetings meetings TAC members experts

Meeting Schedule and Content

The projectteam structured the open stakeholder meetings around guest presenters. Below is a short
synopsis of each presentation, which provides context for the information shared atthe open meetings.
Education and peerlearning were key goals of the meetings. The resources page of the project website
has recordings of the events, when available, and copies of presentations.

January 7, 2020 — Introduction to the Project

Anthony Fryer, Minnesota Department of Commerce — Mr. Fryer provided an overview of the
stakeholder process and a history of electrification policy in Minnesota.
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Tom Wilson, EPRI - Dr. Wilson presented detailed modeling and research that forecasts the potential
impact of electrification in Minnesota and nationwide.

Carl Samuelson, Michaels Energy — Mr. Samuelson shared findings from interviews with Minnesota
stakeholders about electrification and described the planned technical advisory committee process.

August 26, 2020 — Perspectives from Minnesota Stakeholders

WinonalLaDuke, Honor the Earth — Ms. LaDuke shared concerns about rural energy infrastructure
investments. She shared thatinfrastructure decisions, made without community participation, fail to
address climate change or improve energy reliability and have disproportionate impacts on Indigenous
people.

Ben Benoit, Leech Lake Band of Ojibwe — Mr. Benoit presented his concerns about energy costs and
environmentalimpacts. He shared the tribe's work in energy efficiency, vehicle electrification, and
renewable energy generation.

Jenny Edwards, Centerfor Energy and Environment — Ms. Edwards shared technical findings from heat
pump research with specificattention to deep energy retrofits, load management, and workforce
development.

Andrew Moratzka, Stoel Rives — Mr. Moratzka presented his concerns about energy costs,
transparency, and reliability fromthe perspective of a group of industrial energy usersthat he
represents.

Kevin Lawless, HourCar and The Forward Curve — Mr. Lawless shared HourCar’s plans for new charging
infrastructure, electricvehicle deployment, and addressing e quity.

Carmen Carruthers, Citizens Utility Board of Minnesota — Ms. Carruthers presented perspectives from
consumers regarding the significance of investingin new equipment forresidents and the importance of
using utility rates to influence behavior.

Ben Passer, Fresh Energy — Mr. Passer shared the following definition of equity: “Elimination of barriers
to full participation in the process, and access to the full benefits of the outcome.” He explored
historical, social, and economic sources of inequity that need to be addressed in Minnesota.

September 9, 2020 — Insights from Regional and State Efforts

Ana Sophia Mifsud, Rocky Mountain Institute — Ms. Mifsud provided information on programs and

policies across the nation that are driving building decarbonization. She focused on heat pump
programs.

Samantha Caputo, Northeast Energy Efficiency Partnership (NEEP) — Ms. Caputo shared the work states

are doing in the Northeast to promote electrification, including recent activity in New York,
Massachusetts, and Rhode Island.

JessicaAllison, California Public Utilities Commission — Ms. Allison presented her experience working to
implement California’s fuel substitution policy. She provided lessons learned from developing cost-
effectiveness tests and reviewing fuel substitution measures.
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February 4, 2021 — Reports from TACs to Stakeholders

During this stakeholder event, members of the three TAC subgroups (technology, grid impacts, and
metrics) presented their findings. We name the presenting memberbelow but share the findings from
each subgroup atlength in subsequent sections.

Travis Hinck of GDS Associates shared findings from the technology subgroup.

Jenny Edwards of the Center for Energy and Environment shared findings from the grid Impacts
subgroup.

Grey Staples of the Mendota Group shared findings from the metrics subgroup.

Feedback from Stakeholder Polls

The projectteam used informal polling at the Augustand September open meetings tolearn more
aboutthe background stakeholders had with electrification. Polls created an alternative format for
stakeholdersto share their comments and questions. We designed some of the pollquestions
specifically to provide questions and discussion items for the technical advisory committee process.

During the August 26™ meeting, a poll showed that over 80% of attendees lived orworked in Minnesota.
Figure 16 shows that utility representatives comprised the most significant part of the group—34% of
attendees who responded. Employees of government and non-profits were also wellrepresented,
making up 20% and 25% of the attendees, respectively.

Attendees were relatively familiar with electrification —over 70% shared that they were either familiar
with the topic or would feel comfortable presenting on the topic. Only 4% said they had not heard much
about electrification. Figure 17 summarizes this information. Surprisingly, only 35% of attendeesalso
attended the first meetingin the stakeholder process.
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Figure 16: Attendee Organizational Representation
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Figure 17: Attendee Background on Electrification
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The projectteam asked attendees, “What aspect of electrification is important to you?”. They
responded with various answers, but the most common themes were: decarbonization/GHG emissions
reductions, equity/access forlow-income customers, cost/who bears costs, and methodology (i.e., cost-
benefittestingand the transition process). When asked about concerns, equity was the most common
answer participants mentioned. Stakeholders shared specificconcerns such as “making sure the
transition is equitable, and that economically disadvantaged households aren't negatively impacted”
and “the process will end up increasing the business for utilities without looking afterinterests of
marginalized communities or the environment.” Through polls, stakeholders expressed concerns about
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unclear policy direction. They asked the technical advisory committee to provide clarity on cost-benefit
testing, carbon benefits, and impacts on peak loads.

Technical Advisory Committee Membership

Volunteers from 27 stakeholder organizations formed the technical advisory committee. Those
organizationsinclude:

CenterforEnergy and Environment (CEE) Mitsubishi

Clean Energy Resource Teams MN Housing

CenterPoint Energy Otter Tail Power Company

Citizens Utility Board of Minnesota Rochester Public Utilities

Ecolibrium3 Slipstream

Electrical Association The Forward Curve

Fresh Energy The Mendota Group

GDS Leech Lake Band of Ojibwe

GreatRiver Energy Minnkota Power Cooperative

Honor the Earth Minnesota Geothermal Heat Pump Association
ICF Willdan

Midwest Energy Efficiency Alliance (MEEA) Xcel Energy

Minnesota Power Minnesota Attorney General’s Office (observer)

Missouri River Energy Services

The TAC formed three subgroups to focus on grid impacts, metrics, and technology. The projectteam
asked TAC members tovolunteerforas many subgroups asinterested them, and several participated in
more than one subgroup. There was an even distribution of participation betweenthe three groups. The
technology group had 17 members. The grid impacts group had 17 members. The metrics group had 18
members.

Technology Subgroup

The purview of the technology subgroup was notonly behind-the-meter electricity-consuming
equipmentthat customers might considerinstalling but also customer motivations, market adoption,
incentives, contractor relationships, workforce development, and program implementation strategies.
The group determined thatthe greatest barrierto electrification was customerand market adoption
rather than the existence of effective technologies. This group documented some of the technologies
currently available butfocused discussion and problem solving on marketadoptionissues.

The technology subgroup benefited from heat pump experts who presented to the group. Their
presentations covered both ground-source and air-source systems. These presentationsincluded:

Ben Schoenbauer, Centerfor Energy and Environment — Mr. Schoenbauer presented research
on air-source heat pumps for space and water heating. He shared recent dataon heat pump
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performance in cold climates and described statewide effortsto organize and educate
contractors.

Will Lange, Water Furnace — Mr. Lange presented on ground-source heat pumps. His
presentationincluded a discussion of the performance of ground-source heat pumps in winter,
cost reductions associated with advanced drilling techniques, and innovative business models
including district energy applications.

The technology subgroup’s discussions were split between cataloguing the variety of electrification
technologies, includingand beyond heat pumps, and discussing market and adoption barriers. The
group identified these key topic statements:

Contractors (and other supply channels) are the key link
to implementing electrification.

Cost (installation, operating, and equipment costs) is a
major barrier to electrification.

Different strategies and approaches may be needed for
under-resourced communities to access electrification.

There are different considerations for electrification in
new construction versus in existing buildings.

COMMERCE
DEPARTMENT

52

Technologies

The are many electrification technologies and applications that could be considered within the
technology subgroup. Any piece of equipment that burnsfossilfuels to operate could potentially be
electrified. Electrification has well-documented opportunities in space and water heating,
transportation, cooking, industrial processes, and more. Residential, commercial, and industrial
customers all have electrification opportunities. One of the first items the technology subgroup wanted
to address was the scope of technologies that they should consider.

Research fromthe most recent Minnesota potential study showed that space and water heating make
up 70-80% of natural gas use in Minnesota’s residentialand commercial buildings (Carl Nelson J. B.,
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2018). For space and water heating, heat pump technology has been rapidly improving, with decreasing
costs and increasing contractor and customer familiarity. The subgroup determined that heat pumps
(both ground-source and air-source), with their vast potential, deserved most of their focus. Heat pumps
have applications in commerecial, industrial, and residential sectors, but the subgroup tended to discuss
the residential sector the most. This is due to the growing number of cost-effective applicationsin the
residential sector and due to the subgroup member’s expertise.

However, subgroup members didn’t want toignore othertechnologies entering the market. Electric
vehicles are also experiencing arapid growth in sales, the number of models available, price reductions,
and range increases. It was clear to subgroup members that electric vehicles will play a significant role in
electrification in the future. That said, this subgroup chose to keep the purview of their workin

alignment with CIP’s current jurisdiction: the built environment. Therefore, electricvehicles were not
emphasized during discussion.

The technology subgroup assembled a chart of technologies with notes about them including which
sectors they might serve. Both subgroup members and the project team contributed to this compilation
of information. Figure 18 shows a summarized list from the subgroup’s work. It serves as an illustration
of the variety of electrification technologies ratherthan an exhaustive resource.

Figure 18: List of Electrification Technologies

and Applications
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Contractors

Contractors (and other supply channels) are the key link to
implementing electrification.

For technologies that are market-ready, specifically air-source and ground-source heat pumps, the
subgroup identified contractor engagement, sales, and familiarity with the productas a problematic
missing link preventing broaderadoption. The subgroup pondered the “chicken and egg” question of
whether contractors would more eagerly sell heat pumps if more customers asked for them, or whether
contractors would need to stock the product and familiarize themselves with its benefits before
customers would increase adoption. Ultimately, both influence adoption. Marketing, rebates,
testimonials, and advertising could help create customerdemand, but even with increased demand,
contractors and vendors will still be a crucial link.

For instance, research conducted by CEE identified three hurdles to achieving the winter potential of air-
source heat pumps (ASHPs). Theyinclude: 1) control and operation of the heat pump, 2) integration
with a backup heating system, and 3) correct sizing for the building’s heating load (Ben Schoenbauer,
2017). All three of these elements are under the purview of the contractorinstalling the system. The
unit’s performance in the winter, and the benefits of this electrification technology, depend directly on
the training and expertise of the installing contractor. As subgroup members shared from personal
experiences, itis difficult in some parts of the State (including the Twin Cities metro) to geta contractor
to install an air-source heat pump to serve as a primary heating source.

The subgroup identified the following barriers and associated potential solutions to implementing
electrification:

e Familiarity with the products
o Demonstration projects and associated reports could be useful.
o Accessto training and support from manufacturerreps.
o Proactively stocking the products would promote familiarity.
e  Workforce training
o Needtoincrease capacity of skilled labor (need to train for refrigeration skills for heat
pump installation as opposed to combustion-related skills for furnaces/boilers).
o Recruit high school students to replace aging workforce.
e Controlsand operation
o Customersneedtobe enrolledin the most advantageousratesforelectric heating.
o Train contractorsto help customers optimize the control switchover between heat
pump and back-up heating.
o Develop materialsto help contractors feelcomfortable training customers on usingthe
new technology optimally.

Finally, the subgroup wanted to clarify that while most home heating systems reach the customerviaan
HVAC contractor or some othertrades person, other electrification technologies follow other market
paths. Water heaters were mentioned as frequently being purchased athome improvement stores and
installed by homeowners. Food service equipment has dedicated retailand sales teams. Vehicles are
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sold by dealerships or private parties. Dependingon the product, a variety of parties may needto be
involved to influence market adoption.

Action Steps

Subgroup members suggested that a collaborative effort to train and engage contractors would help
resolve some of the barriers mentioned above. The Minnesota Air Source Heat Pump Collaborative (MN
ASHP Collaborative) is an existing modelthat might be replicated for othertechnologies. The
collaborative is working to increase the number of ASHP installations in Minnesota, coordinate utility
incentive programs, promote the technology to consumers, and support the trade industry to adopt cold
climate ASHPs and integrate them into their business model*2. Subgroup members liked this approach
and recommended using the lessons learned from the MN ASHP Collaborative to help promote other
electrification technologies.

Cost

Cost (installation, operating, and equipment costs) is a major barrier to
electrification.

Cost is a multi-faceted problem. Both upfront and operating costs factor into the overall cost picture.
Operating costs vary home to home because of factors like building shell, equipment operation, and
utility rates. Helping customers navigate the cost trade-offs would improve understanding and adoption.

In the case of retrofits, electrification technologies, particularly heat pump technologies, have an
increased upfront cost compared to conventionalheating and cooling technologies. Customers must
plan ahead. Emergency replacement (when equipment has died) is, according to subgroup members,
most likely to be like-for-like. It’s rare for contractor to even stock heat pumps as an emergency option.

Long term operating costs are an important consideration of consumers. Keepingthese costs low is
particularly important for customers with lower incomes. Operating costs during peak heating times
using electric resistance back-up heat could be particularly high. Subgroup members recommended that
utilities offer electric heating rates, as discussed below, to reduce the per kWh cost. In addition, demand
response programs and time-of-use rates mightalso decrease operating costs.

Low natural gas prices today limit the cost-effective applications of electrification. There may be non-
energy financial benefits that help offsetincreased upfront and operating costs. Personal or corporate
goals to reduce carbon emissions could drive some adoption of electric technologies. Those customers
might accept moderate price increases to achieve carbon reductions, but mass adoption of the
technology will require a net cost reduction or abundant tangible benefits, like improved comfortand
performance, in addition to carbon reductions.

Utility incentives designed to reduce any gap in upfront costs might also make the decision easier.
Subgroup members suggested financing options as well, including green banks, which have beensetup

12 Minnesota Air Source Heat Pump Collaborative website: https://www.mnashp.org/
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in other states to supportinvestmentsin renewable energy. Addressing costs holistically will be
important to improving adoption of technologies. However, utility incentives must pass metrics set by
cost effectiveness tests, including tests that account for benefits to non-participants and society.
Depending onthe benefits realized, it might be unlikely to expect utility incentives alone to push
expensive technology into affordability.

Action Steps

Deliberate markettransformation efforts willbe required to overcome cost barriers and to improve
access to the technology. Without some changes to current cost structures, adoption of many electric
technologies will remain low. An electric heating rate was identified as an important tool forreducing
the cost of electric heat. These rates are lower during winter heating months than in the summer. The
subgroup recommends further research regarding how many utilities offer residential electric heating
ratesin Minnesota, the terms of those rates, and how many customers use those rates. The results
could helpinform the development of additional electric heating rates, depending on the findings.

Program Strategies for Under-Resourced Communities

Different strategies and approaches might be needed for under-
resourced communities to have access to electrification.

Cost, as mentioned above, is a key factor in implementation of an electrification technology . Both
upfront costs and operating costs might be higher forsome electric systems compared to fossil fuel
systems, especially given the currentlow prices of natural gas. Achieving the lowest ongoing operating
cost is one of the most important outcomes needed to promote electrification in under-resourced
communities and should be a priority for utility programs serving low-income customers. The subgroup
was not satisfied with “inside-the-box” thinking for solving this problem.

The subgroup proposed the primary cost metric should be achieving the lowest operating cost forthe
building overits lifetime, including maintenance. A key driver of overallhome energy load is the building
envelop, so programs promoting electrification for under-resourced communities need to also address
the building shell. Sealing air leaks, adding attic and exteriorinsulation, and replacing windows might all
be strategies that could reduce operating costs and make an all-electric home an affordable home to
operate.

For example, if an air-source heat pump with back-up electric heat were retrofitted to replace a
condensing natural gas furnace the annual operating costs could nearly double (Carl Samuelson, 2018).
If that same home were to retain the natural gas furnace for peak winter heating, it’s net operating cost
could stay comparatively low. Finally, if the home were insulated and air sealed, the operating cost in
eitherscenario would be significantly reduced (Ben Schoenbauer, 2017).

A programthat includes a variety of features mightalso come with a long list of participation
requirements. Members of the TAC expressed concern that the requirements could become a burdento
customers. Programs should be as accessible and straightforward as possible.
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Thereisn’t going to be a single program design that can bestserve all under-resourced communities.
One of the comments from a subgroup member was that more money needsto be spentserving low-
income consumers to make both efficiency and electrification accessible. Part of this recommendation
was realizedin the recently passed ECO Act legislation which increases utilities required spending on
low-income programs.

Some program design ideas shared by TACmembersinclude

e District ground-source loopstoreduce per-userinvestment costs.

e Partnering with Community Action Partnership (CAP) and weatherization agencies on
electrification.

e Including solar PV with electrification.

e Pairing electrification with time-of-userates, electricheating rates, or demand response
programs to ensure lower costs.

These ideas are a starting point, and the subgroup recognized that additional work is needed to build
innovative programs for multifamily housing residents and low-income households.

Action Steps

The TAC subgroup recommends that the strategies and approaches that could make electrification
accessible to under-resourced communities need to be worked on in a dedicated effort. The process
should be inclusive of the communities whose needs are intended to be addressed. It should also
incorporate the experienceand expertise of those who have beeninvolved inimplementing energy
efficiency programs for these communities.

The subgroup also recommends that a study (or a component of a potential study) be focused on
electrification opportunities and barriers forunder-resourced communities. Better understanding of the
specificissuesfaced by these communities would resultin better planning and program design.

New Construction

There are different considerations for electrification in new construction
versus in existing buildings.

Electrification in new constructionis entirely different than retrofitting existinghomes.

For new construction, the economics of electrification generally work out well. The incremental cost of
heat pump equipmentis mostly offsetin savings from not connecting natural gas to the home. A to-
code or above-code buildingenvelope results in a tighter home and lower operating costs. Even a gas
stove can be matched in performance by aninduction cooktop. Neithertechnology nor cost are a barrier
in new construction. In the words of one subgroup member, “New construction is solved. Both
technically and economically (atleast on the [single family] residential side).”

However, demandforall-electricnew homes s not particularly strong. The subgroup discussed some of
the barriers that exist. First, builders may see all-electric as a premium in building cost without a clear
returnin sales price. A sales price premium for features like electric vehicle-ready garages might shift
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that perspective. Reductions in up-front costs associated with gas infrastructure could also help address
the cost issue. Realtors also need to be familiar with the features of all-electric homesto sell the
benefits. Consumers need to be interested and educated. Utilities could play an important role in
communicating the benefits of low carbon emissions and energy costs from efficient all-electric homes.
A carbon emissions labelfor the home could also help bring visibility to environmentally-conscious
buyers. Finally, availability is an issue —there are very few all-electrichomes on the market, which makes
these strategies difficult to implement.

The picture is different when retrofitting existing buildings for electric technologies. Challenges like
service panelupgrades and re-wiring can increase costs of replacements. In addition, given the potential
for higher costs during the coldest winter days, the building envelope becomesimportant, and there are
limitations to the extent to which a building envelop can be improved without extensive remodeling.

Action Steps

The TAC subgroup agreed that new construction was a much more desirable marketfor targeting
electrification implementation. The group recommends doing research to better understand the barriers
to electrification in new home construction for home buyers, developers, and real estate agents.

Grid Impacts Subgroup

Grid impacts is a generalized topicwhich encompasses everything on the utility side of the energy
meter. This includes generation, system peak, system planning, customer demand management
strategies, and transmission and distribution of electricity.

Differentimpacts of electrification could be feltin the shortterm (1 -5 years) versus the long term (5 -
15 years). Longer-term impacts might depend on some tipping point of market adoption. Forecasting
longer-term impacts relies on modeling and assumptions. Short-term impacts, based on current
adoption levels, seem more predictable. The group discussed both long- and short-term impacts, with a
slight emphasis on identifying longer-term risks.

Members of the subgroup with special expertise presented to the grid impacts subgroup, including:

Gary Ambach, Slipstream — Mr. Ambach presented an overview of the grid, system load factor,
winter peaking, and load management.

Jeff Haase, Great River Energy — Mr. Haase presented findings from Minnesota-specific
electrification modeling that EPRI conducted on behalf of Great River Energy, as well as
background on power purchasing through MISO and current demand management strategies.

John Heer, CenterPoint— Mr. Heer presented information on system design requirements and
costs to provide natural gas back-up forelectrichome heating. He addressed the challenges of
providing energy in polar vortex circumstances.
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Patrick Dalton, ICF— Mr. Dalton shared information about local transmission impacts from
added load due to electrification. Increased load is most likely to affect system capacity at the
lowest levelof the transmission system.

Nick Dreher, Midwest Energy Efficiency Alliance (MEEA) — Mr. Dreher provided a framework for
considering the equity implications of investmentin the electric grid to enable electrification.
Nick shared questions to consideraround distributive, contextual, and procedural equity.

In summarizing their work, the comments and input from the grid impacts group coalesced around four
topic statements, shown below.

We need to prepare for a shift in the electric grid to be
winter peaking.

Electrification that “improves the system load factor” will
require controlling electric use into low-demand periods.
Tools include grid-connected devices, rates, and storage.

Electrification will have impacts on distribution systems
(electricity transmission, distribution infrastructure, and
natural gas distribution) which will have associated costs.

The methodology for assigning carbon intensity to
electrification loads is a process that needs to be
determined; specific methodologies may change benefits,
especially in the short term.

Shift to Winter Peaking

We need to prepare for a shift in the electric grid to be winter peaking.

Based on research presented to the subgroup, increased electrification will resultin ourelectric grid
shifting to be winter peaking. While some utilities in the State (especially in Northern Minnesota) are
currently winter peaking, the overalltrend in modelingis that the entire State will shiftto a winter peak
in the future (EPRI, 2018). Moreover, the winter peak may be as much as two times larger than our
currentsummer peak (Vibrant Clean Energy, 2018). This shiftis primarily the result of electric space
heating (with heat pumps) and electric vehicles (whose performance drops in cold weather) and
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economicgrowth, even after significant efficiency included. Modeling efforts, one done by EPRI and
another by Vibrant Clean Energy (on behalf of the McKnight Foundation), were shared with the group
showingthis potential winter peak. Itis importantto note that in both cases the modeled scenarios
were designed to reach the State’s current goal of reducing Minnesota’s carbon emissions 80% by 2050.
Figure 19 shows a modeling resultfrom Vibrant Clean Energy’s work (Vibrant Clean Energy, 2018). In
their 2050 modelthey project a shift toa winter peak that is nearly 1.5 timesthe current summer peak.

Figure 19: Modeling results of hourly demand for MN in 2050 versus 2017

1200 Hourty Demandg For Minnesota (2017 Avir0ge Houry Demand For Minneioio (2080

&

' S VCE g QVCE Forecast winter peak -

- 1004

peok

210 Currentsummer peak -

b e
$ 5 1085

$
f. 3 [
F ) £

Averoge Houry Lood [N

One key component of a winter peaking grid that the TACdiscussed was whether naturalgas would be
used as back-up home heating for days that are below an air-source heat pump’s designrange. A
presentation from CenterPoint Energy showed that costs fora natural gas local distribution company
(LDC) are mostly fixed. The variable cost of natural gas is a pass-through cost for the LDC. As a result, a
fixed monthly charge could provide back-up access to natural gas and resiliency for Minnesota’s coldest
days. If natural gas were to continue providing this insurance for the coldest days, thenthe demand on
the grid in the winter could be reduced. This means that for areas with existing natural gas
infrastructure, future systemresilience could continue to be provided by a combination of electricity
and natural gas.

Action Steps

The TAC subgroup suggested researching how other states are approaching planning fora shifttoward a
winter peaking grid, including grid and energy production planning. An additional suggestion was made
to explore whether Integrated Resource Planning (IRP) or other utility planning processes could include
inputs from natural gas planning when considering the impacts of fuel switching.

Improving the System Load Factor

Electrification that “improves the system load factor” will require
controlling electric use into low-demand periods.

Tools include grid-connected devices, rates, and storage.
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One of the requirements of efficient fuel switchinginthe newly passed ECO Act legislation is thata
measure “is installed and operated in a mannerthat improves the utility's system load factor.” (HF 164,
2021) Inanticipation of this policy the grid impacts subgroup chose to discuss how implementation of
electrification could improve system load factor for a utility.

A utility’s system load factor is a comparison of how much demand there is on the electrical grid at a
given point in time compared to the energy production capacity. Electricity generation systems operate
most efficiently with long steady run-times, ratherthan frequent ramping and cycling. Increasing the
amount of electricity sold during low-consumption periods, while avoiding new peaks and new
generation, could reduce per-kWh costs forall consumers. Outside of the ECO Act legislation, this metric
was already of interest to utility stakeholders. One large utility shared that they have a goal of improving
system load factor.

The subgroup discussed strategies foraccomplishing load factor improvement, including time-of-use
(TOU) rates, demand response programs, load management programs, and storage.

TOU rates are in nascent stages of implementationin Minnesota, in addition to some pilot rates, the
Minnesota Public Utilities Commission just recently approved Minnesota Power’s plan to switch all
residential customers to a time-of-day electricity rate (Johnson, 2021). By charging a customera lower
amount for using energy during low-demand and high-renewable energy periods (e.g. at nightin
Minnesota) a utility can influence decision making and push loads away from high-cost, high-carbon
peak periods. This kind of strategy can help aligh customer costs with the actual cost to deliver energy at
each moment.

One subgroup memberrepresenting an investor-owned utility commented that current volumetricrates
likely overstate the costto serve new electricloads, especially when those loads can be controlled to
consume electricity during low-demand periods. The stakeholder further commented that “the space-
and water-heating electrification technologies are expected to greatly improve the annual system load
factor as they are expected to add significant electric use during low-demand periods both due to the
seasonal pattern of usage forspace heating (springand fall months [in systems with natural gas back-up
heat]) and the time-of-day pattern of water-heating (morning and evening hours) which requires very
little usage duringthe annual peak hours.” The subgroup member commented that TOU rates are a
step toward aligning the cost-to-serve with the price per kWh, but other rate strategies might be
necessary toimprove system performance. “Theserate changes may include higher monthly fixed
chargesthat reduce the volumetriccharge; declining block rates which reduce the volumetric charge as
more energy is consumed, seasonaltime-of-userates, oreven (drastically) real-time pricing.”

Utilities have a strong track record implementing demand response and load management programs.
Most utilities in Minnesota have been offering some element of these programs for decades. The two
most common programs are control of air conditioning units in the summerand control of electric water
heaters to store energy (heat) overnight. One comment made during a subgroup meeting was that some
of the controllable technology beinginstalled today may have a 15-30-year lifespan. During thatlong
lifetime, control of that unit may become much more valuable. Ideally, installations of new equipment
today would be control-ready so that overtime a critical mass of controllable equipment would be
installed. Electric vehicles are a good example of a controllable load with rapidly increasing adoption
where a control-ready installation today could make an impact on grid flexibility in the future.
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Battery and thermal storage were briefly discussed by the TAC as a strategy for daily mitigation of peaks.
Long-term storage to help with seasonal (winter) peaks is not feasible. As storage costs drop, daily load
management applications will increase and become more cost effective.

Subgroup members commented thatthese demand management strategies are good practices to
develop today in preparation for future needs, but that the current system can accommodate the short-
term forecasted additional electrical load withoutissues. There is currently surplus generation and
transmission capacity at the times of day that electrification technologies would be used. It will take
significant adoption of these technologies forthe benefits of grid-connected devices, rates, and storage
to mature to a place where the grid depends onthem.

Action Steps

Prior to the passing of the ECO Act legislation, energy efficiency program guidelines required energy
savings to result from measures funded through CIP. This excluded load control or demand response
programs that did not also produce an energy (kWh or therm) reduction. Due to the passage of the ECO
Act legislation, guidance will needto be created toincorporate demand managementstrategies into
Minnesota’s energy efficiency program paradigm.

The subgroup recommends that utilities investigate their costs in order to develop the most accurate
pricing models for serving non-peak electricloads. This could improve the financials for adopting electric
technologies aswell as encourage the use of those technologies during periods of low system load.

Impact on Distribution Systems

Electrification will have impacts on distributions systems (both electrical
transmission and distribution infrastructure and natural gas
distribution) which will have associated costs.

From presentationstothe group, the subgroup members learned about electrification’s potential
impacts on the electrical transmission and distribution system. The local level of the electrical
distribution system is most likely to be impacted by large, new loads. For instance, plugging in a new
electric vehicle in a level2 charger on the streetor in a home garage, may cause the local neighborhood
transformertofail. Investment at the neighborhood transformer level tendsto lag behind other system
upgrades. Transformers and other distribution equipment are often replaced and upgraded on failure,
so additional loads might drive upgrades that would have happened much later without the new load.

As long as adoption is gradual, electric utilities oughtto be able to respond to occasional outages and
needs forsystem upgrades. TAC members expected this more gradual scenario but identified that
achieving current policy goals might accelerate adoption of electric vehicles and push this into a near
term (2-5 year) consideration. Similarly, a policy approach like prohibiting new natural gas loads might
put more stress on the system and require more proactive system upgrades.

On the gas distribution side, the key planning constraint is system capacity fora design day. A design day
is the coldest expected temperature forawinter period. In Minnesota that is -25 °F. This means the
natural gas transmission system would be the same if it delivered gas every day of the year or if it only
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delivered gasin the coldest month of the year. Most of the system costs are fixed costsand TAC
members expressed concern about spreading those fixed costs among fewer customers if customers
abandon natural gas, especially because early adopters of new technologies are likely higher income
residents.

Action Steps

The TAC subgroup suggested that analysis of specific electrification technology adoption scenarios
would be beneficial. This analysis could help mitigate uncertainty in system planning. There was a
guestion fromthe TAC about whetherinvestmentsin transmission and distribution infrastructure would
increase rates or whetherthe increased sales would offset those costs. This question should be
researched further.

Research to betterunderstand adoption rate scenarios (whois likely to adopt electric technologies and
when) could help utilities plan for a variety of circumstances. For instance, how do natural gas
distribution system costs get shared among fewer usersin a scenario of high adoption of all-electric
homes. Low-income focused programintervention should be included in the research so as to
understand itsimpact promoting equitable adoption.

Determining Carbon Intensity

The methodology for assigning carbon intensity to electrification loads is
a process that needs to be determined; specific methodologies may
change benefits, especially in the short term.

One central piece of the conversation across both the grid impacts and metrics subgroups was the
guestion of appropriate accounting for carbon emissions from electricity consumption. The question
raised by TAC members was whetheraverage or marginal carbon emissions better reflect the actual
emissions caused by adding a piece of electricity-consuming equipment. Using average emissions
currently assigns a lower carbon intensity, but it may undercount the true climate impact. Each
subgroup agreed there was a need to come to consensus on a carbon accounting methodology, and to
better understand the magnitude of impact the choice of methodology would have.

The following are the major methodologies foraccounting for carbon emissions from electricity:

1) Average emissions: takesthe sum of all emissionsfora jurisdiction and then divides those
emissions by all kWh produced (overthe same period).

2) Marginal emissions: Instead of using all emissions, this methodology only uses the carbon
emissions from the last (marginal) generation resource dispatched.

Using average emissionsis by far the simplest approach. The trickiest part about determining average
emissionsis determining the right population of data to average. The broadest measure of emissions
would be an average of the emissions from the MISO north region. This grid-levelview takes into
consideration that power consumption and production fluidly cross borders. On the otherhand, the
system average emissions do not recognize that some utilities are purchasing or producing more
renewable energy than others. Anotherapproach would be to determine average emissions based on
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the utility’s generation mix as filed in their integrated resource plan. This, though, would only consider
planning circumstances, not performance.

Marginal emissions, on the other hand, account for the fact that as loads are added to (or removed
from) the grid, generation resources are ramped up or down to balance supply with demand. These
resources are dispatched economically, meaning the lower cost resource is deployed first and higher
cost resources are used later. Because balancing the system requires responsiveness down to five-
minute increments, generation sources with long start times, like nuclear energy generators, are rarely
turned on or off and serve as a baseload generation (EIA, 2020). Coal-fired generators used to be
considered baseload, butinnovations in their operation (driven by competition with low-cost wind
energy) has converted theirrole so that many coal generation plants ramp up and down and in fact cycle
on and off each day to meetload (Jaquelin Cochran, 2013). Asa result, the generation equipment
ramping to meetthe marginal load in the MISO north region is predominately wind turbines and coal
and natural gas-fueled generators, and thus carry a higher emissions factor than the region’s average
emissions. This difference isshownin Figure 20 from an analysis recently completedina CARD study
(Maddie Koolbeck, 2020).

Figure 20: Emissions analysis completed in a recent CARD study and shared with the TAC
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An average emissions calculation is the simplestapproach, but some stakeholders felt that average
emissions would understate the carbon impact of adding additional demand on the grid.

There are both mathematical and theoretical questions at play in this discussion. The most accurate
answerto calculating carbon emissionsin the nearterm, fora load with a short duration, would be a
marginal analysis. It reflects what resource got “turned-on” when, say, an electriccar gets plugged in.
But a lot of unknowns enterthe equation when we are faced with forecasting the carbon intensity of
our energy production system inthe future. The irony of a marginal emissions analysis is that the grid
could be 90% carbon free with only 10% fossil-fueled generation used to meetvariable loads and the
marginal analysis could still show a high carbon intensity.

Even with surplus capacity and generation, most utilities in Minnesota are pursuinginstallation of new
renewable generation resources, particularly wind and solar. TAC members wanted to know how new
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renewable generation would impact the carbon intensity calculations. TAC members emphasized in
multiple instances that decarbonization of the grid is a prerequisite for electrification to be beneficial. A
marginal emissions analysis might get the right numbertoday, but disincentivize investmentin
electrification technologies whose carbon emissions will drop in step with the grid’s decarbonization.

Overall, TACmembers struggled to agree on an accurate methodology. They agreed that thisissue
mattered. They wanted a methodology that balances calculating current, actual carbon emissions with
projected, future carbon emissions from an evolving generation mix.

Action Steps

Based on the robust conversation and lack of clarity at the end of the discussion, both subgroups
recommended that specificresearch and stakeholderinput processes would be necessary to resolve the
issue. The group would like to better understand the difference each methodology would have ona
projectand program level. Some research has been started on this topic. The market potential study
referencedin Figure 20 is a primary example of that (Maddie Koolbeck, 2020).

The group also recommend that work be done to develop load profiles of electric end uses. Some
utilities offered that they have already done significant work developingload profiles forair-source heat
pumps.

The ECO Act legislation resolves some of the disagreements around carbon emissions accounting. Italso
creates a path for Commerce to develop an accepted methodology. As the legislation describes “foran
efficient fuel-switchingimprovementinstalled by an electric utility, the reduction in emissions must be
measured based on the hourly emission profile of the electric utility, using the hourly emissions profile
in the mostrecentresource plan approved by the commission undersection 216B.2422; (HF 164, 2021).
For Consumer Owned Utilities, eithertheir resource plan or the utility's electricity supplier’s most recent
resource plan, can be used; absenteither, “the commissioner must develop amethod consumer-owned
utilities must use to estimate that value (HF 164, 2021).”

As aresult, a clarity around the methodology for carbon emissions accounting will be an important
componentof the guidance that Commerce issues around implementing the ECO Act legislation.

Metrics Subgroup

The metrics subgroup had a specific scope: to explore how we measure the impacts of electrification.
This encompassed adiscussion of cost-effectiveness as wellas other metrics related to determining the
success of a market transformation program or the equitable implementation of a program.

Expert members of the TAC presented tothe subgroup. These presentersincluded:

Grey Staples, The Mendota Group, LLC — Mr. Staples presented an overview of cost
effectiveness testing. He discussed how cost-benefit tests compare a stream of benefitsand
costs with respect to different stakeholders (the customer, utility, ratepayer, and society).

Ben Passer, Fresh Energy — Mr. Passer presented on how metrics might be designedto ensure
more equitable outcomes and participation in the decision-making process. He highlighted that
many non-energy impacts are not included in current cost-benefit testing.
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Ethan Warner, CenterPoint Energy — Mr. Warner highlighted the assumptions builtinto CIPs
current cost-effectiveness testing. He proposed that the CIP framework might be a starting point
but stated that because goals of electrification are different from goals of energy efficiency,
metrics will need to be different as well. Specifically, metrics for electrification need to account
for much longer-term changesin the system.

Jake Millette, Michaels Energy — Mr. Millette shared an overview of non-energy impacts and
their incorporation into cost-benefit tests. He also shared some information on electrification-
specific testing models such as the Total Value Test.

Afterinitial discussions, the metrics subgroup summarized theirthoughtsinto severaltopic statements:

Informed by best practice studies, cost-effectiveness
tests can measure electrification benefits and costs.

Other metrics, beyond cost-effectiveness testing, will be
needed to measure the success of electrification.

Non-energy impacts of electrification are important and
warrant future research, especially for the low-income
sector.

More research on the potential to shift from delivered
fuels to electricity is needed.
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Cost-effectiveness Tests

Informed by best practice studies, cost-effectiveness tests can
measure electrification benefits and costs.

Cost effectiveness testing of energy efficiency programs has decades of history and standard practice
methodology. The goal of cost effectiveness testingis to ensure that ratepayerdollars are spentin a way
that produces net benefits for specific stakeholder groups. Different tests have been developed to
measure program impacts from the perspective of stakeholder groups including participants, the utility,
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ratepayers, and society. In Minnesota, application of these tests for energy efficiency programs s
governed by statute and overseen by Commerce (216B.241 Energy Conservation Improvement, 2019).

Recent efforts to update and standardize cost-benefit analyses for distributed energy resources at the
national level have specifically addressed electrification in both the context of an energy efficiency
program and outside of an energy efficiency program (NESP, 2020). Some of the same researchers
completed related work funded by the Department of Commerce through a Conservation Applied
Research and Development (CARD) grant to expand on how those national best practices might be
applied to the Minnesota context (Erin Malone, 2018).

The members of the subgroup had deep expertisein the application of cost-benefit testingforenergy
efficiency programs. In addition, the literature, research, and standard practice documentation for cost-
benefittestingis robust. As a result, the conversation around cost-effectiveness testingled to an
agreement that it would be possible, following current standard practices, to establish a methodology to
account forthe costs and benefits of electrification.

Such a test would help utility program managers choose whetherto create a program to promote a
specific technology. Cost-effectiveness testing would also help determine whether a specificapplication
of an electrification technology is beneficial. The group recommended that the specific parameters of a
testshould be informed by the State’s priorities as laid outin statute —forexample, the statute should
help determine if greaterimportance is givento carbon emissions reductions or energy consumption
reductions.

Some considerations raised by stakeholders included:

1) Impacts of electrification must be measured against appropriate baselines. Guidance around
baselines should be developed separately for new construction and retrofit applications.

2) Theframeworkshouldinclude non-energy impacts, including harder to quantify impacts like
health benefits.

3) Atestis neededtoevaluate the impacts on non-participant ratepayers of the abandoned fuel.
The expectation is that costs may decrease forelectric customers as sales increase, but costs
may increase for natural gas users as the number of customers decreases.

4) Application of standard testing processes for non-traditional applications like transportation
might be challenging and will need some specificconsideration.

Action Steps

With the passage of the ECO Act legislation, the TAC recommended creating a working group to assess
the options for cost-effectiveness testing methodology for electrification.

Other Metrics

Other metrics, beyond cost-effectiveness testing, will be needed to
measure the success of electrification.

Cost effectiveness testing has limitations. One of these limitations is the fact that some desirable
outcomes are not adequately represented by a numerical ratio of benefits-to-costs. Some important
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outcomes will require other metrics designed to track their success. This especially comesto bear when
designing programs to more equitably share benefits within society.

An example of ametric designed to track a specific outcome is the MPCA’s tracking of carbon emissions
by sectorfor the Minnesotaeconomy. Gathering and reporting on this data is part of delivering on the
State’s commitment to reduce greenhouse gas emissions. The carbon emissions reduction goal is an
absolute target that can be measured by a specific metric!®. Reporting on that metric informs the public
of the progress toward achievingeconomy-wide carbon reductions.

In the case of electrification, there are some obvious metrics which are tracked for other CIP offerings,
such as dollars spent on a program, number of low-income participants, total energy saved, and
consumerdollars saved. Tracking these metrics will contribute to an understanding of whether
electrification is meeting the goals of reducing carbon, reducing costs, and improving grid performance.

Beyond these goals, the subgroup felt it was important to create metrics that assessed whether the
implementation of electrification creates equitable benefits. This was important to the TAC because
electrification has the potentialto require significant investments. Such spending could follow status
guoinequalities or could be used to create positive impacts like new jobs, reduced pollution, and
improved health.

It was unclearto the TAC which metrics would best track equity. This was recommended as an area for
further consideration. Identifying the addressable problems and creating goals is essential to developing
appropriate metrics. Energy burden and energy access are two ways that racial and economic disparities
manifestin our society. The location of energy infrastructure investments was identified as a potential
source of inequality as well. Indoorair quality and location-based pollution are other importantissuesto
consider. Jobs and involvementin the energy economy could also be tracked as a marker for improving
the equitable distribution of economicbenefits of electrification.

Action Steps

The subgroup recommended research into how the current electric system may underserve some users
and perpetuate inequality. Examplesinclude energy burden and poverty which have locational qualities,
and could be betterunderstoodinrelationship to outages, energy cost, and infrastructure upgrades.
Research could work to determine if there are relationships between poverty and negative energy
impacts (i.e., more outagesin poorneighborhoods).

The subgroup recommends that, based on the specific goals for electrification developed in statute,
metrics be developed to track progress towards achieving those goals. Specific metrics should be
developedtotrack the equity impacts of electrification programs. Those metrics might include low-
income program participation, geographic participation, jobs created andjob training, and the location
of infrastructure investments.

13 Minnesota Pollution Control Agency reportingon GHG emissions can be found at
https://www.pca.state.mn.us/air/greenhouse-gas-emissions-data
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Non-Energy Impacts

Non-energy impacts of electrification are important and warrant future
research, especially for the low-income sector.

Cost-effectiveness testing relies on assessing the impacts of an investment activity, thereby defininga
monetary cost or benefitin dollars. Some impacts readily convertinto dollar values, for instance, the
electric system costs avoided by an energy efficiency investment. We can apply an arbitrary but
consistent monetary value to weight the financial equation in favor of positive outcome, forinstance
applying to value of avoiding of a ton of carbon emissions. Those numbers can be refined orincreased
as more information becomes available. However, otherimpacts are not as easy to quantify or assign
value, for instance the lifetime impacts of living in a home near a fossil-fueled power plant (which
increases exposure to air pollution and negatively impacts health). In some cases, these harder-to-
quantify, non-energy impacts might outstrip the energy impactsin terms of overallvalue if they were
able to be quantified. Identifying and quantifying these non-energy impacts can lead to justifying
increased investments in energy efficiency and electrification.

To this end, recent industry research efforts have focused on evaluating non-energy impacts (NEls) more
robustly. This research has aimed to maximize the number of clearly identifiable externalized costs and
benefitsin the cost-effectiveness analysis of energy efficiency and electrification programs.

Non-energy impacts caninclude a huge variety of elementsincluding grid reliability, health,
employment, water pollution, water savings, and comfort. The National Energy Screening Project (NESP)
compiledinformation on what is and is not included in Minnesota’s current cost-benefit testing
practices. Asubgroup member presented this information to the TAC subgroup and Figure 21 shows the
NESP Minnesota fact sheet (NESP, 2020).

One of the subgroup’s recommendations was that non-energy impacts should be a primary
consideration in low-income energy efficiency and electrification program design. Although Minnesota
doesnotrequire that its low-income energy efficiency programs be cost-effective, the positive impacts
realized from low-income programs might be significantly greaterthan the current cost-effectiveness
testindicates. Reduction in the exposure to air pollution was mentioned as a significant but
unquantified potential benefit which would particularly benefit low-income customers.

The group also discussed how geography might affect the non-energy impacts of different program
designs. If possible, geography should be included in determining values used in cost-benefit testing.
Impacts with geographicvariation include weather-dependentimpacts, but could also include
alternative fuelavailability, economic opportunities, costs for system replacement and maintenance,
indoor air quality, and property value.
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Figure 21: Impacts included and excluded from Minnesota's cost-benefit testing
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Action Steps

The subgroup, with input from Commerce, was able to identify an action step for non-energy impacts.
Starting in 2021, Commerce convened agroupto work on preparing cost effectiveness testing
methodology forthe 2024-2026 triennial. The experience in developing the most recent (2021-2023)
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triennial was that evaluating the potential to include non-energy impacts demanded more attention
than could be provided in the timeframe allowed for preparing the triennial guidance. By starting the
process earlier, the expectationis this process can include further consideration of non-energy impacts.
As a starting point, categories that are easierto quantify, such as impacts on waterand health, could be
prioritized. This planning process could addressimpacts from both energy efficiency and electrification.

Delivered Fuels

More research on the potential to shift from delivered fuels to electricity is
needed.

Deliveredfuels, inthe context of the subgroup’s discussion, refers to propane and fuel oil used for
heating, cooling, and agricultural end-uses. Depending on the context, petroleum mightalso be
considered a delivered fuel. The subgroup discussed whether switching to electricity might impact the
business modelof fueldelivery companies and thereby increase their costs-per-unit of fuel delivered.
This was a concern presented by the industry to lawmakers during discussions of the ECO Act legislation.
The subgroup decided that they didn’t understand the markets or system impacts well enough to
determine the potentialimpacts.

Economic principles would indicate that a drop in demand with the same supply should resultin a drop
in prices in a competitive market. These economicprinciples played out predictably for the propane
marketin the winter of 2013 —2014, when a steep drop in supply caused price increases. A
Congressional joint economic committee estimated that Minnesota consumers spent an additional
$70,905,941 on propane as a result of the price spike that winter, when compared with the previous five
winters (Joint Economic Committee Democratic Staff, 2014). Another considerationis that the number
of customers propane customers might not drop, if propane continuesto serve as a back-up fuel, only
the volume of gas sold or the frequency of tank refills would be affected. This might mute the economic
impact of customers switching fuel. Many TAC members expect that fossilfuels, such as propane, will
have a continuing role as a back-up fuel.

The TAC members did observe that any cost increases on delivered fuels would disproportionately
impact some sectors and populations, which raises concerns of equity and the need for careful planning.
Minnesota agricultural users consume 22% of the propane in the State and the equipment powered by
this propane might not be easily converted to electricity-consuming equipment (EricKuhle, 2017). About
10% of homesin Minnesota are heated with propane, and low-income customers use propane to heat
their homes more often than other customergroups (Carl Nelsone. a., 2018). Upfront costs might make
adoption of efficient, electrictechnologies harderforlow-income residents, which could leave them
“stranded” with the increasing costs of delivered fuels.

Action Steps

The subgroup recommends that further research be conducted to understand how areduction in
delivered fueldemand due to electrification would impact prices for customers. That research should
considerdifferent populations, including indigenous communities, rural communities, and low-income
communities. The research should also describe the impacts on different sectors of the economy,
specifically agriculture.
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Carbon Emissions

The carbon intensity of the electric grid was addressed in both the grid impacts and the metrics TAC
subgroups. Both groups agreedit is an important elementto get right and that agreeingto a common
methodology is important. For simplicity, this report contains both groups’ commentsin the Grid
Impacts subgroup section.

Cross-Sectional Findings around Equity

In the background section of this paper, special attention was paid to four populations of Minnesotans:
1) low-income residents, 2) Black, Indigenous, and people of color, 3) renters, and 4) rural residents.
These groups were selected because consideration of impacts of inequality and plans to address energy
inequality need to be made with consideration for specific populations.

Through the work of strategic planning, convening open meetings and the technical advisory committee,
and writing the summary report, this process has tried to explore how electrification technologies,
programs, and investments could contribute to addressing historical inequalities. Electrification is nota
panaceafor reducing energy burden oreliminating pollution. However, there are steps that can be
taken that would be expected toincrease participation and enhance the benefits experienced by those
fourkey populations.

Design Electrification Programs with Attention to Inclusion and Equitable Participation

The TAC subgroups discussed program design as a key opportunity to focus on inclusion and equity. The
technology subgroup specifically recommended creativity in program designto better meet the needs of
a low-income customers and communities with historically lower participation rates. Presentersin open
stakeholder meetings recommended strategies like home insulation and air sealing be included in
electrification programsto ensure a net reductionin energy burden forlow-income households.

TAC members specifically mentioned that lengthy, complicated program requirements (eitherfor
eligibility or for participation) can deter participation and are a burden on low-income participants.
Removingbarriers to entry would allow the program to be more accessible, at the tradeoff of some
control over details of the program. For example, many electric utilities do not know the heating fuel
type of a customer. Natural gas territories are considered trade secret and anyone could use propane,
fueloil, or wood for heat. Existing heating fuel is an appropriate detail to collect on an application form,
but incomplete application forms are common. Ifincomplete application forms were the result of
language or educational barriers, the outcome might be exclusion of some communities from the
program and its benefits. Furthermore, if a program is only eligible to customers with propane heat,
recruiting customersis likely to be complicated and confusing. One resident of a county could be eligible
and anotherineligible.

Program design should also address the particular concerns and needs of multifamily housing residents,
specifically renters. Itis rare thata program targeted at single family homeowners would also meetthe
needs of renters. Factors that have led to recent successes in running multifamily energy efficiency
programs should be adapted and included in electrification programs. Access to electric vehicle charging

Electrification Stakeholder Process Final Report
Michaels Energy 66



for multifamily residents might provide an immediate opportunity. Anotheropportunity could be
retrofitting multifamily heating systems with heat pump technology (Steven Winter Associates, Inc.,
2019).

Rural home electrification programs are likely to be some of the lowest hanging fruit because of the
loweravailability of natural gas to homes in those areas. Coops and other rural-territory utilities have a
strongtrack record of designing programs that can work wellin their unique territory.

Metrics subgroup members recommend tracking and including non-energy impactsin the cost
effectiveness tests. This would change our understanding of which projects are cost effective, increase
the number of projects meeting program criteria in underserved households and communities, and
more accurately account for program benefits. Carbon emissions, indoor air pollution, public health, and
home value might be some non-energy impacts to consider. Presenters to the stakeholder group
expressed the belief that funding is the linchpin to motivating customers. The ECO Act legislation does
increase dedicated low-income program funding.

Considerthese elementsin program design:

- Designwith key demographics in mind (rural, renter, low-income)

- Think holistically (building envelope, energy rates, demand response)
- Eliminate barriers (fewerrules, more support for participants)

- Provide sufficient funding

- Capture non-energy impactsinthe cost-benefit test

Proactively Address Energy Affordability

Converting from a fossil fuelto electricity does not always result in lower costs. On a per Btu basis,
electricity is more expensive. The key to affordability comes from efficiency. Heat pumps are at least
two times more efficient than electric resistance heating or fossil fuel combustion (DOE, 2020). The
efficiency margin is the elementthat allows for a cost-effective electrification project. Electric vehicles
also depend on overall efficiency to provide a financial benefit overinternalcombustion engines. So, a
combination of highly efficiency equipmentand reducing overallusage can drop customerenergy
consumption and costs, even when electricity is a more expensive fuel per Btu.

With this said, the upfront cost of highly efficienttechnologies is often higher. Inaddition, during critical
peak winter heating, homes with air-source heat pumps need to switch to a back-up heating source,
which in a fully electrified system would be expensive electricresistance heating. Overallenergy
consumption of a home is a function of the equipment efficiency and the building heating and cooling
load. Reducing the building load by improving the building envelope will make heating and cooling that
home more affordable regardless of fuel choice. Considering customers’ costs holistically is important to
ensuring that low-income customers can afford to keep theirhomes at a safe and comfortable
temperature.

The final aspect of energy affordability is the rate a customer paysfor energy. Many Minnesota utilities
offera lowercost electric heating rate; this gives homes with electric heata lower rate during the winter
months. One TAC membercommented that utilities need to better understand their generation costs
for adding non-peak electricloads so that they can sufficiently discount the price for desirable (“valley-
filling”) loads. Additionally, rates may drop if advocates of electrification are correct and added loads
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reduce overall electricity rates by spreading out fixed costs and improving system efficiency. The per
kWh cost of energy is of particular importance to industrial facilities where energy costsare a
considerable input cost and impact their business profitability.

System peak demand drives much of the cost for utilities. Reducing that peak can have significant value,
which can in turn be passed on to customers. Peak reducing programmatic strategies include time-of-
use rates and demand response programs. Incorporating some orall of these strategies might offerthe
lowest cost per kWh for customers. However, it’s worth repeating the caution that complicated
programs are a burden for customers, especially low-income customers. If aTOU rate comes with a
steep penalty forusing energy during peak hours, that inconvenience and complication could erase
most of the benefit fora customerwho does not wantto (or is unable to) invest time in becoming a
sophisticated energy user.

Finally, reducing energy burdenin Minnesotais an important goal. Home efficiency and energy
affordability are key components to making progress but increasing household income is an equally
important part of the equation. Creating more economicopportunities forrural and low-income
residents is crucial, albeit a more complex issue than this stakeholder engagement process addressed.

Set Goals that Matter and Track Progress

Historically, goals for energy efficiency programs have focused on either dollars spent or kWh savings
achieved, with cost-effectiveness tests creating boundaries for how to spend money. The conclusion
fromthe subgroup discussions s that, in orderto craft more equitable programs, that paradigm needs
to evolve. Cost-effectiveness testing needs to be quantitatively different by including non-energy
impacts and goals need to be qualitatively different and include metrics that track specific equity
outcomes.

Goals suggested by TAC members and guest presenters include: creating jobs forunder-resourced
communities, improvingindoor and outdoor air quality in environmental justice communities, reducing
the overall energy costs for low-income residents who adopt electrification, keeping energy costs low
for all customers (including those who do not adopt electrification), reducing carbon pollution to stem
the worst impacts of climate change, and ensuring that participation in electrification programs spans
economic, racial, and geographicdemographics.

Goals (and the metrics to measure success in achieving them) are unlikely to be achievedifthereis not a
specific entity responsible and accountable for them. The ECO Act legislation assigned some of the goal
setting and tracking associated with electrification to the Department of Commerce. Each utility
program administrator also should develop goals for their territory that reflect their community’s
unigue needs and opportunities. A utility like Xcel Energy that services large urban populations would
take different stepstoimplement equitable programs than a utility serving rural Minnesota like Otter
Tail Power. Individual utility programs should establish program and community outreach goals and
program participation goals to drive participation from key demographics.

Contractor training and job creation is an area where goals can drive real improvementin the lives of
Minnesotans. The technology subgroup identified shortages of skilled labor in the HVAC, electrical and
refrigeration trades. Coordinated efforts to increase trades education and training in partnership with
community groups could result in meaningful job creation and growth in household income . However,
diversity in hiring and training does not happen without intentional goals and partnerships. Community
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and Indigenous organizations, as well as job training and economic development organizations, are
essential partners to establish early in the process.

Be Intentional

The definition of equity that was shared throughout this processincludes both “elimination of barriers
to full participation in the process, and access to the full benefits of the outcome.” This definition
emphasizes how bothinclusion in the process and sharing benefits from the outcomes are essential.
Intentionalinclusion of those impacted by a decision is key to achieving equitable outcomes.

Because of the diversity of stakeholders, valuable issues and questions were raised. Stakeholders
identified indoorair quality as a persistent problem in low-incomes households and shared information
about higher-than-average air pollution risks for Black, Indigenous, and people of color in Minnesota.
Stakeholders learned thatthe Leech Lake Band of Objiwe has five different utilities serving their
community, and each utility has different rates, programs, rules, and relationships. Stakeholder
attention was drawn to the fact that for a homeowner, replacingan HVAC system is a very expensive,
once or twice in a lifetime event, and thatif information and rebates are not available whenthe
replacementis needed, thathomeowner willnot be engaged again for quite a while.

Additionally, there is value in asking technical professions to considerthe equity implications of their
planning. Technical experts benefit from listening to the perspectives of community membersand
understanding systemicinequalities. Utility program administrators and the State should consider what
channels exist or could be developed to collectinput from effected communities and then work to
develop stronger relationships with those communities to facilitate incorporation of their perspectives
in how problems are defined and the design of decision-making processes.

An example of how technical experts might question theirassumptions came from the grid impacts
subgroup. Afteridentifying that the local levels of distribution infrastructure were the mostlikely to face
interruption from new loads, like those from EVs, the group also recognized that that infrastructure
tendsto be upgraded only on failure. The resultis that neighborhoods whereresidents can afford EVs
are also likely to be the neighborhoods with upgraded infrastructure (and its associated resiliency). This
doesnotneedto meanthat every piece of infrastructure needs to be upgraded at once —the cost
implication could be equally unattractive —but it might mean that infrastructure upgrade plans should
considerwhetherthe current practice is creating risks in some neighborhoods compared to others (by
leaving olderequipmentin place) and then address those through planned upgrades.
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This electrification stakeholder process, positioned as it was as a means ratherthan an end, naturally
leads to next stepsforresearch, policy implementation, stakeholder engagement, and program
development.

Recommendations for Additional Research

Each of the technical advisory committee subgroups was asked to identify needs foradditional research.
For the readers convenience, those research recommendations are compiled into a single list below.

Technology

e Documentandreplicate lessonslearned fromthe Minnesota ASHP Collaborative for other
electrification technologies.

e Research coordination of utility incentive programs, promote the technology to consumers, and
supportthe trade industry forelectric technologies.

e Researchelectric heatingrates, as a tool for reducing costs of electric heat. Research should
include how many utilities offer electrichome heating rates in Minnesota, the terms of those
rates, and how many customers use those rates.

e Developstrategies and approaches that could make electrification accessible to under-
resourced communities. The process should be inclusive of impacted communities and current
practitioners of energy efficiency programs for those communities.

e Study electrification opportunities and barriers for under-resourced communities to support
better planningand program design.

e Researchthe barriers to electrification in new home construction forhome buyers, developers,
and real estate agents.

Grid Impacts

e Research how otherstates approach planningfor a shift toward a winter peaking grid, including
grid and energy production planning.

e Explore whetherIntegrated Resource Planning (IRP) or other utility planning processes could
include inputs from natural gas planning when considering the impacts of fuel switching.

e Each utility should develop more responsive rate structures and consider amending pricing
models to reflect changes in cost due to electrification loads.

e Conductan analysis of specificadoption scenarios of electric technologies. This planning could
help mitigate cost increases.

e Determine whether electrification-driven investments in T&D infrastructure would increase
rates or whetherthe increased sales would offset those costs.

e Determine how natural gas distribution system costs would get shared amongfewerusersin a
future scenario of high adoption of all-electric homes.

e Furtheranalysis on carbon accounting methodology, specifically exploring the impact different
methodologies (such as average versus marginal emissions analysis) make onthe projectand
program level.

e Developload-profiles of electricend-uses, specifically researching technologies without
available load profile data.

Electrification Stakeholder Process Final Report
Michaels Energy 70



Metrics

e Determine the options and necessary changesin cost-effectiveness methodology to
accommodate electrification (using guidance from the ECO Act legislation).

e Research how the current electric system may underserve some users and perpetuate
inequality. Examplesinclude energy burden and poverty which have locational qualities, and
could be betterunderstood in relationship to outages, energy cost, and infrastructure upgrades.
Research could work to determine if there are relationships between poverty and negative
energyimpacts (i.e., more outages in poor neighborhoods).

e Basedon the specific goals for electrification developed in statute, research and develop metrics
to track progress towards achieving those goals. Metrics mightinclude low-income program
participation, geographic participation, jobs created and job training, and location of
infrastructure investments.

e Researchonnon-energyimpacts could be includedin the State’s guidance around cost-
effectiveness testing. Categories that are easier to quantify, such as impacts on waterand
health, could be prioritized. This research could address impacts from both energy efficiency
and electrification.

e Research howreductionsin demand for delivered fuels would impact delivered fuel prices for
customers. Considerimpacts on different populations, including indigenous communities, rural
communities, and low-income communities, as well as different economic sectors (specifically
agriculture).

Next Steps for Stakeholder Engagement

There are two categories of continuing stakeholder engagement: those planned from the outset as part
of this process and those necessitated by the passage of the ECO Act legislation.

First, fromthe outset of this stakeholder process, the final report will be shared with stakeholdersviaan
open meeting. This will give stakeholders achance to provide feedback and for otherinterested parties
to learn aboutthe results of the work. In addition, a few stakeholders were commissioned to write
white papers examining under-explored facets of electrification. The aim is to share presentations from
each of those authors at the same time or in a dedicated event following the presentation of the final
report.

In this same vein, it is worth noting that Minnesota has a highly collaborative regulatory culture, and
severalotherstakeholder processes are underway with related subject matter to this stakeholder
processtheyinclude:

e Decarbonizing Minnesota’s Natural Gas

o This non-regulatory collaborationis developing recommendations for the natural gas
sector around affordability, equity, environment, economy, and system consideration.
Recommendations are expectedin 2021. https://e2linitiative.org/natural-gas/

o The Natural Gas Innovation Act passed signed by Governor Walzin 2021 establishes
process for evaluating the of natural gas in supporting Minnesota’s decarbonization and
creating frameworks for utility innovation plans (dockets 21-565 and 21-566 (State of
Minnesota, 2021).

e  Utility program filings
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o As utilities propose electrification measures as part of theirenergy efficiency and
efficient fuel switching programs, their filings will be public and public comment will be
accepted (as has been current practice).

e CIP cost-benefit process

o Starting in 2021, Commerce will convene a group to work on preparing cost
effectiveness methodology forthe 2024-2026 triennial. The collaborative team working
on this methodology could also address including non-energy impacts.

e Technical Reference Manual Advisory Committee

o The Minnesota Department of Commerce convenesagroup of stakeholders every few
yearsto provide input onthe development of the State’s Technical Reference Manual, a
document which proscribes energy savings calculation methodology forcommon energy
efficiency measures.

The passage of the ECO Act legislation kicks off anotherbout of stakeholder engagement. The legislation
directs the commissioner of the Department of Commerce to “work with stakeholdersto develop
technical guidelines that public utilities and consumer-owned utilities must use to: (1) determine
whether deployment of afuel-switchingimprovement meets the criteria established [elsewhere in the
legislation] ...and (2) calculate the amount of energy saved due to the deployment of a fuel-switching
improvement. The guidelines must be issued by the commissioner by order no later than March 15,

2022 and must be updated asthe commissioner determinesis necessary (HF 164, 2021).”

For an improvement to qualify as efficient fuel switching per criteria established in the legislation, the
improvement must meet the following criteria (relative to the fuelthat is being displaced):
5) Results in a net reduction in theamount of source energy consumed fora particular use,
measured on a fuel-neutral basis**;
6) Resultsin a netreduction of statewide greenhouse gas emissions... over the lifetime of the
improvement....[Details of emission accounting discussedin previous section]
7) Is cost-effective, considering the costs and benefits from the perspective of the utility,
participants, and society; and
8) Isinstalled and operatedin a mannerthatimproves the utility's system load factor (HF 164,
2021).

Each of these four criteria were discussed during the stakeholder process, so the continued stakeholder
engagement can build uponthe work of these stakeholder groups. The legislation’s implementation will
benefit fromthe foundational work of this stakeholder engagement effort. But the work so far has not
reached the point of clear black-and-white guidance around determining eligibility of measures.
Providing explicit guidance is next task. A task that was not possible until legislative changes made the
rules of implementation clear.

Stakeholders were intently engaged throughout this process, providing significant feedback, hours of
volunteerengagement, research, and presentations, not to mention attending virtual meetings. Utilities

14 "Source energy” in the legislation is defined as the “total amount of primary energy required to
deliver energy services, adjusted forlosses in generation, transmission, and distribution, and
expressed on afuel-neutral basis.”
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in Minnesota have commissioned additional research on electrification topics and to some degree have
been preparingforthe opportunity toimplement programs enabled by the ECO Act for a few years now.
All this preparation and engagementindicates the interest that stakeholders have in electrification.
Electrification continuesto be viewed as a unique opportunity to improve grid optimization and
resiliency, reduce carbon emissions, and improve the equity of our energy system.
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Appendix A: Literature and Policy Review

Editor’'s Note

This literature and policy review was completed in December 2019, during the planning phase of this

project with the goal of informing the development of the stakeholder engagement process. Some of
the state policies have changed since that time, specifically this literature and policy review to do not
addressthe passage the ECO Act in Minnesota.

Working Definitions

Clarity of definitions can help align stakeholders. Forthis stakeholder process, these are the working
definitions. Ina 2003 reportto the Commissioner, Department of Commerce staff defined fuel switching
conservation.

Fuel Switching or Fuel Switching Conservation: “A utility’s promotion of a measure that will
resultin a greaterincrease in that utility’s energy sales than if the measure had not been
implemented.” Oran alternative definition, “converting customers from one fuelto another
when the costs of conversion are less than the costs to society of not converting.” (Division of
Energy Resources, 2003)

Electrification: Aninstance of fuel switching that shifts the fuel use toward electricity regardless
of the baseline fueland regardless of societal benefit.

Beneficial Electrification: A subset of electrification, which limits electrification to only those
instances when electrification provides societal benefit. The Regulatory Assistance Project (RAP)
has done the most work promoting Beneficial Electrification as a term of art. They define
Beneficial Electrification as the subset of electrification that “must meet one or more of the
following conditions, without adversely affecting the othertwao: 1. Saves consumers money over
the long run; 2. Enables better grid management;and 3. Reduces negative environmental
impacts” (David Farnsworth, 2018).

Literature

Background

The baseline for electrification through the late nineteenth century and the first part of the twentieth
century was not natural gas or propane end uses, butrather, no electric service. Electrification in this
context brought benefits like indoor lighting and refrigeration into homes. Electrification enabled a
higher quality of life, including safety, education, and clean drinking water. The mission of extending
electric service was core to the foundation of rural electric cooperatives, which began to electrify rural
communities lacking electricity (Munson, 2005). For the 1.2 billion people in the world currently without
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access to electricity, electrification can still provide what are now considered basicelements fora higher
quality of life. This un-electrified population mostly live in Africa and Asia, but some Americans lack
access to electricity, notably Native Americans living on reservations in New Mexico, or Puerto Ricans
living in the aftermath of a hurricane. (Angelou, etal., 2013) This kind of electrification is distinctly
differentthan the kinds of electrification being considered in Minnesotatoday.

Instead, the focus on electrification today is the replacement of technologies fueled by fossilfuels —
propane, fueloil, natural gas, dieselfuel, and gasoline — with electric technologies. While electric utilities
have never stopped seeking ways that electrification could provide cost-effective solutions for
customers, this new wave of electrification is distinct because its motivation couples increasing sales
with achievinga netreductionin carbon dioxide emissions. The concerns around mitigating impacts of
climate change unite many policymakers, environmentalists, consumers, and electric utilities behind
electrifying a broader cross-section of the economy.

The opportunity to reduce carbon emissions through electrification has been on the minds of certain
advocatesforyears. In 2015, Keith Dennis of the National Rural Electric Cooperative Association wrote a
paperin which he referredto a set of electrification technologies providing benefit to the public (Dennis,
2015). Dennis later co-wrote another paper with staff from the Regulatory Assistance Project (RAP),
which led to more conversation on the topic (Keith Dennis, 2016). RAP has contributed significantly to
the conversation around defining what Beneficial Electrification includes, most recently in a paper
releasedin the summerof 2018 that outlines three key conditions for electrification to be beneficial and
three additional papers focusing on end-use technologies (vehicles, space heating, and water heating)
which are the primary targets of electrification (David Farnsworth, 2018).

Publications and interestin electrification swelled since late 2017, without signs of droppingin
popularity. Major energy research and policy organizations have all released studies on electrification,
including studies from the national labs, research institutes, regional energy efficiency organizations,
and advocacy/trade associations.! In addition to research, politicians and regulators are turning toward
beneficial electrification for its potentialto reduce greenhouse gas emissions. Utilities have also moved
quickly toward beneficial electrification. Most notably, the Tennessee Valley Authority announced in
2018 that it would no longer provide energy efficiency rebates and programs to customers, but instead
would provide electrification programs (Crocker, 2018). Cooperative utilities continue to be strong
supporters of electrification. One study found 16 cooperativesin the Midwest offered incentives for
members to convertfrom a fossilfuel-powered appliance to an electric one (EESI, 2019).

Economic and Policy Models

Models are usefultools to help envision the costs and impacts of policies, marketdrivers, and
technological changes overa long period of time. Models are only as good as their underlying data and

1 Reports in 2018 include studies from NREL, EPRI, AGA, NRDC, RMI, MEEA, and SWEEP. Citations for all the reports
can be found in the bibliography.
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their assumptions, soit’s usefulto compare a variety of models. Models seek to capture both economic
and policy forces, determining how market behavior would change under specified scenarios.

The National Resource Defense Council (NRDC) modeled what it would take to achieve an 80% carbon
dioxide emissions reduction using existing “off-the-shelf” technology. To reach that goal, they relied
heavily on energy efficiency (2% annual savings), electric vehicles, and air source heat pumps for
residential heatingand water heating. They found that achieving their desired carbon reduction by 2050
would cost consumers 1% more peryear, compounding. Electricity consumption would rise to about
half of all final (end-use) energy, but the totalamount of final energy consumed would decrease even
while the economy grows, thanks largely to energy efficiency. (Vignesh Gowrishankar, 2017)

The Electric Power Research Institute (EPRI) released their economy-wide modeling of efficient
electrification in the summer of 2018 and have continued since then to build state-specificmodels.
Unlike the goal-driven modelfrom NRDC, EPRI built their modelbased on consumer economicbehavior.
Technology adoption in their modelis driven by consumer cost-effectiveness and operational
characteristics. Fuelchoice is derived from the outcome of the consumer decision-making model.
Consumerchoice is influenced in some of their modeling scenarios by the introduction of a carbon price
in 2020. One scenario sets the price at $15/ton and the otherat $50/ton of carbon dioxide. (EPRI, 2018)

The result of EPRI’s modeling also shows electric consumption increases in both scenarios with a carbon
price while the total final energy consumption of all fuels drops. In the EPRI study, natural gas use
increases in all their scenarios. Natural gas use primarily fuels electricity production, industry, and home
heating, including use as a backup fuelfor some air source heat pumps. Although the goal of their study
was not to hit a specific carbon reduction target, emissions drop by nearly 70% from 2015 levels by 2050
in their scenario with the highest carbon price. (EPRI, 2018)

The American Gas Association (AGA) released apaperin 2018 as well. Their analysis (conducted by ICF)
modeled the impacts of “policy-driven” electrification. They looked at the impact of a hypothetical
policy that halted all sales of residential fossil-fueled water heaters and furnaces in 2023. Their analysis
found 1to 1.5% of US GHG emissions could be reduced through electrification. Emissions from
residential direct fuel consumption comprise 6% of total US GHG emissions. The upper edge of their
emissions reduction forecast came from their scenario where renewable energy was the only new
resource used to meetincreased demand. In their scenario that used natural gas electricity generation
to meetload growth, some regions, including the Midwest, were not electrified because emissions
would have increased. (ICF, 2018)

The AGA found that a forced approach to electrification resulted in extremely high costs to consumers
and a high relative cost per ton of carbon. The average increase in energy-related costs for affected
households was between $750-5910. The cost of emission reductions was between $572-5806 per
metric ton of CO2. The AGA report states this cost of carbon reduction is many times more expensive
than the carbon reduction from other methods like energy efficiency or carbon sequestration. (ICF,
2018) Incomparison, the costis dramatically higherthan the carbon price usedin EPRI’s scenariosas a
driver of economicchange ($15 and $50). The policy approach chosen forthe modeldrives this price
disparity. The AGA models a hypothetical national policy that requires all consumersto convertto air
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source heat pumps with electric backup at the end of their existing equipment life regardless of cost.
The EPRI modelincludes a policy-driven price of carbon, but EPRI models consumers making the most
economical choice. The AGA scenario converts about 60% of fossil-fueled housing stock to electricity by
2035. EPRI’s modelshows less decline, even with a carbon price, in natural gas heatingand a significant
role for natural gas as a backup fuel forair source heat pump systemsin cold climates. (EPRI, 2018)

In 2018, the National Renewable Energy Laboratory (NREL) released the second reportin a multi-year
series exploring the impacts of electrification. This report focused on the adoption of electrification
technologies. They modeled three scenarios (reference, medium and high) of increasing technological
advancement, policy support and consumer enthusiasm for electrification. In their assessment,
transportation electrification experienced the greatest transformation toward electrification, with EV
penetration ranging between 11% and 84%. Buildings and ind ustry saw less transformational change,
but certain end-uses in certain regions saw high adoption of electric technologies. (Trieu Mai, 2018)

In NREL's study, US consumption of electricity increases in every scenario between 1.2-1.9% annually,
almost doubling by 2050 in the most aggressive scenario. And for some utilities in heatingdominant
states, home heating electrification drives a flip from a summer electricity demand peak to a winter
peak. (Trieu Mai, 2018)

The Rocky Mountain Institute released areporttitled, “The Economics of Electrifying Buildings” in 2018.
Their analysis looked at the costs and emissions reductions associated with transitioning residentialand
commercial space and water heating away from fossil fuels. Their analysis used specificrate designs
from five different US cities. They found that for some sectors heat pumps already cost less over their
lifetime. This was nottrue forhomes with existing natural gas appliances, but it was true for new
construction. The otherimmediately cost-effective segment was customers using propane and fuel oil to
heattheir homes. Inthose cases, switching to electric heat pumpsforspace and water heating saved
money. (SherriBillimoria Leia Guccine, 2018) The conclusion about cost reductions for existing propane
customers but not for natural gas customers has been supported by otherresearch (Jenny Edwards,
2018).

Grid Impacts

In the Midwest, the Great Plains Institute released the first two of a series of three stakeholder-
developed reports developing a “Road Map to Decarbonization of the Midcontinent.” The first report
focused on the decarbonization of electricity, followed by a report about decarbonization of
transportation and a forthcoming report on buildings. In this electricity report, they modelfor the
Midcontinent Independent System Operator (MISO) grid a variety of generation mixes and policy
conditions. They found that under business-as-usual conditions, none of the modeled future scenarios
resulted in substantial decarbonization. (Midcontinent Power Sector Collaborative, 2018) This led to the
conclusion from the stakeholder collective that policy and market drivers would be needed to achieve
deep decarbonization of the MISO grid. In the transportation report, the stakeholders affirm the
essential role of vehicle electrification in decarbonization, even when using the current generation mix.
In theirmodeled scenarios, EV charging initially flattens the electricity demand profile, but without
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managed charging by 2050, EVs could create a nighttime spike. Additionally, the best benefits are
available from a reduction of overall vehicle miles traveled (Midcontinent Transportation Electrification
Collaborative, 2019).

Additional work has been completed in Minnesotafocused on achieving economy-wide carbon
reductions and integrating renewable energy into the Grid. The McKnight Foundation commissioned an
economy-wide modeling study from Vibrant Clean Energy to describe the pathways and feasibility of
achieving the state’s 80% carbon reduction goal. The study found that to achieve that goal the electricity
grid needs to decarbonize at 91% from 2005 levels; their reportaccounted for significant
decarbonization from transportation and heating through electrification (Vibrant Clean Energy, 2018).

In regards to adding additional renewable energy to the electricgrid, the Minnesota Solar Pathways
Projectand the Minnesota Department of Commerce released areport that shows wind and solar
energy can meet 70% of Minnesota’s electrical load by 2050, and the lowest cost means to achieve this
resultis to overbuild the capacity and curtail in times of surplus (Putnam & Perez, 2018). Likewise, the
state’s largest utility, Xcel Energy, released an Integrated Resource Plan forthe years 2020-2034 which
showed areasonable and cost-effective path toward achieving 80% production of carbon-free electricity
by 2030, and an aspirational plan of achieving 100% by 2050 (Upper Midwest Integrated Resource Plan
2020-2034, 2019).

Anotherareaof research growth is grid integration of electrified end-uses. The Smart Electric Power
Alliance released a reportin which theyissued a call for utility integration and planning forthe
inevitable growth of electric vehicles evenin scenarios where the current business modelis unclear or
where utilities are not exceptingto recover costs via a rate case — good planning and communication
can enable the most desirable growth of electric vehicles, where the opposite could hinderits growth
(Smart Electric Power Alliance, 2019). In discussing beneficial electrification of electric vehicles, RAP
observed that electric vehicles could deliver grid benefits and that numerous vehicle-to-grid pilots are
underway, and that time of use rates are successful at altering vehicle charging behavior (Farnsworth,
Shipley, Sliger, & Lazar, 2019). Recent research reviewing California electric utility data in relationship to
electric vehicle growth in the state has shownthat EV load rarely led to required system upgradesand
that time of use rates have been extremely effectiveat encouraging EV drivers to charge in desired time
frames. Lessthan 0.2% of EV installations required a system upgrade. (Allison & Whited, 2018)

Equity

As the transformational magnitude of electrification efforts becomes clear, anumber of parties are
calling out the opportunity to pursue equity at the same time as achieving carbon reductions.
Considerations of equity come in the form of reducing energy burden, including historically
unrepresented communities in decision-making processes, improving both indoorand outdoor air
quality, and creating benefitsforall ratepayers, eventhose who don’t electrify.

Energy Burden, the percentage of household income spent on energy nationwide, is 3.3% according to a
joint ACEEE report. For low-income households, the average energy burden reaches as high as 15%,
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which is exacerbated by poorhousing stock and inefficient appliances. Negative healthincomes have
been correlated to energy burdenresulting fromissues like mold, poorindoor air quality, and dampness
(LaurenRoss, 2018). In rural areas, energy burdenis higher than the national average and rural residents
spend a median of 4.4% of household income on energy. This rural aspect of energy burden focuses
some of the opportunity for equity on rural cooperatives, a point which is made in an EESI report
discussing cooperatives'role in promoting equitable beneficial electrification for rural electric
cooperatives (EESI, 2019). The EESI report highlights on-bill low-interest financing as an enabling service
that coops could offerto support beneficial electrification for their members.

Including environmental justice considerations in the decision-making process gives voice and influence
to groups that have been underrepresented orunder-servedin past energy-related decision making.
These groups include low-income communities, renters, ethnicand racial minority populations, Native
Americantribes, and people who live near sources of high environmental pollution. Areport by the
Greenlining Institute focuses on what California can do to equitably pursue building electrification. One
piece of specificvalue for Minnesotais their five-step framework for pursuing equitable decision
making: 1) Assess the Communities’ Needs, 2) Establish Community-Led Decision-Making, 3) Develop
Metrics and a Plan for Tracking, 4) Ensure Funding and Program Leveraging, 5) Improve Outcomes
(Carmelita Miller, 2019).

In addition to the reduction of carbon dioxide emissions, environmental justice advocates highlight the
benefits of reductions in point-source criteria air pollutants. Burning fossil fuelsin cars and home
appliances emits nitrous oxide and particulate matter, which, after prolonged exposure, can cause
asthmasand health concerns. Replacing the combustion of fossil fuels with electric equipmentin homes
and on neighborhood roads eliminates those sources of emissions (Carmelita Miller, 2019). This problem
may be exacerbated in under-resourced communities because of the higherlikelihood of living near a
freeway or high-trafficartery, and owningolder, poorly functioning appliances.

Efficiency programs have been successful because benefits for all ratepayers can be quantified, and
those benefits justify ratepayer supportincentives to encourage technology adoption. The same
dynamic might be true of beneficial electrification. In a recentreport, the ratepayeradvocacy group
Citizens Utility Board identified potential benefits from electricvehicles, including lower wholesale
market energy prices as a result of optimized charging, capacity cost reductions, and lower rates for
customers. Without control of the time and manner of charging, high EV adoption could have inverse
effects onthe electrical grid, so these benefits are dependent on the development of policies like
charging rates forelectric vehicles and enabling policy to allow utilities to support the market (Citizens
Utility Board, 2019).

Cost-Effectiveness Testing

Building on the topic of quantifying benefits forall ratepayers, work has recently been done todevelop a
methodology for evaluating the benefits and costs of electrificationin a ratepayerfunded program
context.In 2019, EPRIcompleted a review of current cost-effectiveness methodologiesincludedinthe
California Standard Practice Manual, exploring how well they captured the benefits and costs associated
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with electrification. Their conclusion was that current methodologies were appropriate to use for
evaluating electrification’s cost-effectiveness, but they alsorecommended a new test they call the Total
Value Test. The Total Value Test amends the Societal Cost Test, which is the existing test that best
accounts for non-energy benefits and environmental externalities. The Total Value Test differs by using a
higher discount rate (the utility’s internal rate of return) which places more value in short term returns
and the testallows for the inclusion of the broadest set of non-energy benefits, including those that are
difficult to quantify monetarily. (EPRI, 2019)

MinnesotaPolicy Review

Decarbonization Policy Goals

The Next Generation Energy Act, passed in 2007 by the Minnesota Legislature and signed by Governor
Tim Pawlenty, sets clear goals for greenhouse gas emissions reductions, decreased consumption of fossil
fuels, and increased energy conservation.

The legislation in Minnesota Statutes §216H.02 subdivision 1 reads, “It is the goal of the state to reduce
statewide greenhouse gas emissions across all sectors producing those emissionsto a levelat least 15
percent below 2005 levels by 2015, to a level at least 30 percent below 2005 levels by 2025, andto a
levelat least 80 percent below 2005 levels by 2050.” Anothersection of the legislation, §216C.05
Subdivision 2, specifically names the energy policy goal of the state to be a reductionin per capita fossil
fueluse by 15 percent by 2015 and 25% by 2025. This will be achieved “through increased reliance on
energy efficiency and renewable energy alternatives.”

These goals for Minnesota encompass all energy-using sectors, and the Minnesota Pollution Control
Agency reports every otheryearon the annual emissions data for each economicsector in Minnesota. In
their latest report published in January 2017, with emissions data through the end of 2014, the electric
generation sector’s emissions decreased by 17% from a 2005 baseline. The electric generation sector
was the only sectoron track to meetthe emissions reduction target of 15% by 2015. Transportation
declined 7%, agriculture declined 2%, and all othersectorsincreased theiremissionsfroma 2005
baseline. Industrialand commercial emissions both climbed by 20%, residential emissionsincreased by
19%, and emissions from waste increased 8%. (Claflin, January 2017)

Efficiency Statutes: §216B.2401 and §216B.241

Minnesota’s energy efficiency programs are governed from two parts of the statutes. The firstis
§216B.2401. In this brief statute, the legislature articulates a goal of “cost-effective energy savings are
preferred overall otherenergy resources.” The statute continues, “energy savings should be procured
systematically and aggressively in orderto reduce utility costs for businesses and residents, improve the
competitiveness and profitability of businesses, create more energy-related jobs, reduce the economic
burden of fuelimports, and reduce pollution and emissions that cause climate change.” The language of
§216B.2401 casts a broad scope as to how a 1.5% reductionin energy consumption might be achieved,
including non-programrelated market changes, behavioral programs, and “other efforts.”
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The second statute, §216B.241, governs many details regarding the creation and implementation of the
Conservation Improvement Program. In this more detailed statute, the legislature defines terms, grants
authority, sets goals, and creates programs to structure the implementation of energy efficiency in the
state of Minnesota.

In §216B.241, commonly called the CIP statute, definitions tighten around what qualifies as an Energy
Conservation Improvement. The statute allows foreither energy conservation or energy efficiency to be
counted as an Energy Conservation Improvement. In the statute, “Energy conservation means demand-
side management of energy supplies resultingin a netreductionin energy use. Load managementthat
reduces overallenergy use is energy conservation” (§216B.241, subdivision 1(d)). Energy efficiency
means measures or programs that are “designed to produce eitheran absolute decrease in
consumption of electric energy or natural gas or a decrease in consumption of electric energy or natural
gas on a per unit of production basis withouta reduction in the quality or levelof service provided to the
energy consumer” (§216B.241, subdivision 1(f)).

The terms are distinct in that energy conservation mustresultin a net reduction of energy use, which is
non-fuelspecific. Efficiency, on the otherhand, is defined in relation to output. Efficiency could resultin
a net increase in the consumption of electricity or natural gas if outputalso rose such that productivity
increased. Under this definition, efficiency could look like more widgets produced at a decreased
kBtu/widget, or perhaps, more vehicle miles traveled (VMT) ata lower kBtu/VMT, or more air heated
and cooled at a lower kBtu/CFM.

Neither definition discusses whether energy savings should be measured at the site or at the source.
Measuring at the source would include fuel burned atthe power plantto generate electricity and is
more comprehensive when comparing electricity consumption with direct fossil fuel consumption.
Measuring at the site is simpler and sufficient when only analyzing a single type of fuel.

Neither §216B.2401 or §216B.241 specify that the reduction of energy use needs to be achieved by
maintaining the use of the original fuelthrough to the new efficienttechnology. Infact, §216B.241
subdivision 1(e) explicitly allows for waste heatrecovery to be used for electricity or thermal energy.
This distinction around waste heat might be interpreted as openness to conservation or efficiency
occurring within a measure that switches fuel, assuming either the equipment becomes more
productive, or the total fuel use decreases.

The legislature granted the Commissioner of the Department of Commerce authority to interpretand
enforce §216B.241, which allows the Departmentleniency to determine how aspects of CIP are
implemented (subdivisions 1c(a), 2(a), and 2(b)). While the topic of fuel switching is not clearly
delineated, the statute is clear that activities, including electrification or fuel switching, only belongin
CIP if they can achieve a netreduction of energy consumption, oran increase in efficiency. Recent
Department staff analysis affirms this delineation: cost savings or emissions reductions alone don’t meet
the threshold for energy efficiency orenergy conservation (Grant, 2018). The issue of whethersource
efficiency meets the statutory definition of energy efficiency or energy conservation remains to be
interpreted by the Departmentorclarified in the statute.
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Fuel Switching Determinations

The Department made a determination on the question of whetherto allow fuel switching within the
CIP program in the past. In a 2005 Order (Docket No. GO08/CIP-00-864.07), the Department ruled that
“targeted fuel-switching projects are not allowed in the Conservation Improvement Program.” The
process to arrive at this ruling lasted three years andincluded written commentary, meetings with
interested parties, and research by Department staff (Garvey, 2005).

The origin of the order was a proposed filing amendment from Reliant Energy Minnegasco to allow them
to provide a large rebate through CIP for power-vented natural gas water heaters to make them more
competitive compared to electric water heaters. Natural gas water heaters were losing market share in
new home construction due to an inadvertent change to the ventilation requirementsin Minnesota’s
Energy Code. Minnegasco based their justification of the proposalon a “total net energy comparison” to
account forthe Btu content of the fuel “consumed from the point of extractionto the point of use”
(Reliant Energy Minnesgasco, 2002).

This proposal elicited a response from electric utilities who claimed it amounted to fuel switching, which
had previously been discouraged in CIP. Otter Tail Powerwas among the utilities that filed a response. In
their response, they stated this project was equivalent to “Otter Tail proposingto replace all gas
furnaces with renewable electricgeothermal heat pumps, along with a customer rebate of
approximately 50% of the additional cost of installation” (Otter Tail Power Company, 2002).

The 2005 Orderexcludestargeted fuel-switching projects and states that “a Btu comparisonis not
necessary,” and describes how utilities can measure the impact of measures that have an ancillary
impact on a fuel notserved by the utility (Garvey, 2005). The Order does not provide much justification
for its decisions and does not address specifically whether energy savings in source Btus would count as
energy conservation. Offering alittle more context, the Department staff analysis providedtothe
Deputy Commissioner recommends that “Utility rebates should be based on the energy savings of the
fuelthe utility sells” (Division of Energy Resources, 2003).

Department staff also specified that an exception to a prohibition on fuel switching ought to be made to
allow utilities to provide more robust programs to low-income customers (Division of Energy Resources,
2003). Nine years later, in 2012, the Department made the allowance for fuelswitching within low-
income programs provided the fuelbeing replaced was eithera delivered fuel like propane or heating
oil, or was natural gas served by a CIP-exempt small natural gas utility (Division of Energy Resources,
2012). It did so on the grounds of equity concerns forratepayers who paid into CIP programs with their
electric bill but had little opportunity to benefitand on the grounds of benefits to ratepayers and society
(Kushler, 2016).

Those two determinations, the 2005 decision prohibiting fuel switching and the 2012 guidance allowing
fuelswitching for low-income programs, provide the existing regulatory interpretation and precedence
for this topic in Minnesota.
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Proposed Legislation

During the 2019 legislative session, new legislation was introduced in the House (HF 1833) and the
Senate (1915) that would change Minnesota’s approach to electrification and fuel switching. The House
version of the bill contained the Walz administration proposals. While the two versions were different,
and no compromise legislation was passed, the two bills contained nearly identical language around
expanding the current Conservation Improvement Program to become an Energy Conservation and
Optimization program. The optimization componentallowed fora portion of a utility’s energy
conservation goal (the specific % varied) to be achieve d through efficient fuel-switchingimprovements
(called “efficient electrification or conversion improvement” in the Senate bill). In both bills, some entity
(the commissionerin the house file and consumer-owned utility working group in the Senate bill) would
be responsible for determining whethera propped measure met the following four criteria. Below is the
house version of these criteria:

(1) results in a net reduction in the cost and amount of source energy consumed for a particular
use, measured on a fuel-neutral basis;

(2) results in a net reduction of statewide greenhouse gas emissions, as defined in section
216H.01, subdivision 2, overthe lifetime of the improvement. For an efficient fuel-switching
improvementinstalled by an electric utility, the reduction in emissions must be measured b ased
onthe hourly emissions profile of the utility or the utility's wholesale provider. Where applicable,
the hourly emissions profile used must be the most recent resource plan accepted by the
commission under section 216B.2422;

(3) is cost-effective from a societal perspective, considering the costs associated with both the
fuel used in the past and the fuelused in the future; and

(4) is installed and operated in a mannerthat does not unduly increase the utility's system peak
demand orrequire significant new investment in utility infrastructure. (HF 1833, p. Subd. 8)

This is not Minnesota law and future legislatures that take up these bills may make significant changes.
In reviewing the two versions of the legislation, there does appearto be some consensus between the
two houses about what criteria to use to evaluate fuel-switching or electrification.

PeerPractice and Policy Review

In this section, we look beyond Minnesotaforinsight on how other states have legislated and regulated
their utilities regarding fuel switching and beneficial electrification. Other states can specifically help
Minnesotaanswer questions about whether and how fuel switching could be allowed into efficiency
programs, and whetherand how states are incorporating beneficial electrification into their policies
governing utilities.
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Fuel Switching

lllinois

Since 2013, the lllinois statutory definition of energy efficiency has stated that energy efficiency reduces
the total Btus of electricity and natural gas while performing the same output. In 2016, the passage of
the Future Energy Jobs Act, which significantly expanded the state’s energy efficiency efforts, further
tweaked the definition of energy efficiency to coverany fuel. The state’s definition now reads: “
efficiency’ means measures that reduce the amount of electricity or natural gas consumed to achieve a
givenend-use. ... ‘Energy efficiency’ also includes measures that reduce the total Btus of electricity, and
natural gas, and other fuels needed to meetthe end-use or uses” (20 ILCS 3855/1-10, emphasis added)
(Public Act 099-0906, SB 2814 Enrolled, 2016).

Energy

In 2014, the lllinois Commerce Commission ruled that combined heatand power (CHP) measures would
be appropriate within utility energy efficiency portfolios (2014, pp. 90-92). It is from this ruling on CHP
measures that otherfuelswitching measures were developed in lllinois (Shah, 2018).

In practice, only three technology applications forfuel switching are included in the Illinois Technical
Reference Manual (TRM). They are geothermal heat pumps, ductless heat pumps, and CHP. The TRM
measuresinclude a method to calculate energy savings from these technologies by apportioning the
credit for saving energy between both the gas and electric utilities that participate in fundingthe
project. Asan example, for residential geothermal heat pumps, the natural gas utility claims the therms
replaced (by removing a gas furnace) minus the therm equivalent of a new baseline geothermal heat
pump measured atthe source (energy consumed at the power plant). The electric utility claims the
incremental efficiency gained by shifting a customerfrom a lower efficiency heat pump to a high-
efficiency heat pump. (lllinois Energy Efficiency Stakeholder Advisory Group, 2017, pp. 105-121) Or put
more simply, the gas utility gets the credit for fuel switching away from their fuelto a baseline unit, and
the electric utility gets credit for incremental efficiency above a baseline unit.

Maine

Maine provides flexibility for residents and businesses to change fuel within the context of the programs
offered by Efficiency Maine, theirindependent state energy efficiency implementer. There is quite a bit
of fueloil use in Maine, and it has been considered a priority to replace thatfuel with more efficientand
cleanerfuel (Energy Office, 2015). A single statewide efficiency program must serve all the residents of
Maine regardless of which utility providesthe fuel. This simplifiesthe equation by avoiding the
complication of a utility trying to sell more of their product through the energy efficiency program. And
because Maine is part of the Northeast’s Regional Greenhouse Gas Initiative (RGGI), there is additional
funding available to help cover the costs of decarbonization (Efficiency Maine Trust, 2016).

For example, if a customer currently burning fuel oil to heat their home wants to change to a high-
efficiency air source heat pump, Efficiency Maine will provide them a rebate. Part of that rebate comes
from energy efficiency funds from the state. The amount of the energy efficiency rebate is calculated by
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comparing the new high-efficiency airsource heat pump with a standard efficiency baseline option.
RGGIfundsare usedto support the transition by providing funding to incentivize the switch from
burning fuel oil to buying the baseline air source heat pump. RGGI funds are particularly flexible
because, unlike efficiency funding, RGGI can still provide incentives when projects are not cost-effective
(Uchtmann, 2018).

In the spring of 2019, the Maine Legislature enacted L.D. 1465, a bill that added a definition of Beneficial
Electrification to the Efficiency Maine Trust Act. According to the statue, “ Beneficial electrification’
means electrification of a technology that results in reduction in the use of a fossil fuel, including
electrification of a technology that would otherwise require energy from afossil fuel, and that provides
a benefitto a utility, a ratepayeror the environment, without causing harm to utilities, ratepayers or the
environment, by improving the efficiency of the electricity grid or reducing consumer costs or emis sions,
including carbon emissions.” (L.D. 1464, 2019) This legislation calls for additional research and to
develop plansto address barriers to access to electrification for disadvantaged communities, including
low-income and rural populations (Efficiency Maine Trust, 2019).

California

Fuelswitching is allowed in California and has historically been governed by the three-prongtest. The
three-prongtest permits fuel-substitution in programs where 1) source Btu consumption does not
increase, 2) cost-effectiveness tests? pass, and 3) there aren’t adverse effects to the environment (CPUC,
2013). However, as of April 2018, stakeholdersin California have successfully petitioned the CPUCto
review the testand provide additional clarity and simplicity in meeting the test’s conditions (Seel, 2018).

The petitioners, which include the Sierra Club, the National Resources Defense Council, and the
California Energy Efficiency Council, claim that despite its appearance of providing clear guidance, the
three-prongtest effectively functions as a “roadblock to incentives using utility customerfunds forfuel
substitutionin buildings — even when there are significant climate benefits and energy savings available
—and [it] is opaque in terms of the ‘burden of proof’ required to pass the Test” (Merrian Borgeson,
2017). In addition to a review of the test in light of current California climate and energy policy, the
petitioners specifically ask for clarity around the substitution of regulated fuels versus substitution
between regulated and unregulated fuels (like propane and wood), and they ask for examples of how
programs or projects could be assessed using cost-benefit methodologies (pp. 2-3).

In August of 2019, the California Public Utility Commissionissued a decision revising the three-prong
testto betteraccommodate fuelswitching. The decision removes the cost-effectiveness test from the
approach, so the testhas been renamed the “The Fuel Substitution Test” (CPUC, 2019). This new order
requires that fuelsubstitution deliver resource value and environmental benefits by meeting two
requirements: 1) the measure must notincrease total source energy consumption when comparedtoa
baseline of the original fuel, and 2) the measure must not adversely impact the environment compared
to a baseline of the original fueland must specifically not increase carbon-dioxide-equivalent emissions.

2 The program/measure/project must have a Total Resource Cost (TRC) test and the Program Administrator Cost
(PAC) Test benefit-cost ratio of 1.0 or greater.
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The test only applies to building retrofit applications, not to new construction. Utility program
administrators may not include fuelsubstitution measuresin their portfolio. Measure incentives are
funded by the ratepayers forthe fuelwhich gains a user, but savings requirements are reduced for the
abandonedfuelprovider. This ruling only covers switching away from natural gas, not unregulated fuels
like propane or wood.

Beneficial Electrification

Some states have made strides toward addressing and incorporating beneficial electrification into the
fold of their utility regulation. Other states are at a stage, like Minnesota, of gathering stakeholder
perspectivesand developing ashared understanding of the opportunities and challenges.

Vermont

In 2015, Vermont enacted anew renewable energy standard (RES) focused on “Energy Transformation.”
The standard established three tiers of requirements that the state’s distribution utilities would need to
meet. Tier one reinforces the state’s existing renewable energy standard and tiertwo carves outa
portion of that production that needs to be distributed generation (State of Vermont, 2018). Tier three
is the part that is particularly relevantto this paper.

Tier three established arequirement for utilities to spend 2% of sales on energy transformation projects
in 2017, rising to 12% of sales by 2032. These projects would “reduce customer fossilfuel consumption
and save money,” and examples of projects include “weatherization, biomass heat, [and] cold -climate
heat-pumps” (Ellis, 2015). Transportation demand management strategies and electricvehicle charging
can also meet this standard’s requirements (Buckley, 2015). To evaluate which projects deserve to be
implemented, “Energy Transformation Projects willbe screened for life cycle cost-effectiveness under
the societal cost test and against an alternative compliance payment of $0.06/kWh, adjusted for
inflation” (Buckley, 2015).

Vermontis particularly well-positioned to benefit from electrification. According to the Energy
Information Administration, the state has nofossil fuelreserves, no in-state fossilfuel electric
generation, and has one of the lowest carbon emission intensities of any state. A majority (about three -
fifths) of households heat using petroleum-based fuels (fuel oil, propane). Only three countiesin the
state have natural gas distribution. (EIA, 2018) The state has a goal to eliminate nearly all petroleum
consumption, including heating and transportation (Vermont Department of PublicService, 2016). These
factors combine to position residential heating as a key target for reducing carbon emissions through
electrification and other approaches, including biomass heatingand home weatherization.

The Rocky Mountain Institute (RMI) recently completed areport for Green Mountain Power (GMP),
Vermont’s largest utility, assessing how GMP could advance their vision of beingan energy
transformation company. Inthat report, RMI discusses the tier three energy transformation goals. They
identify the best opportunities for GMP as “fuel switching away from natural gas and petroleumto
electricity for space heating, water heating, and vehicles. Satisfying these requirements with fuel
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switching will require tens of thousands of GMP customers to adopt heat pumps, heat-pump water
heaters, and/orelectricvehicles over the next 15 years” (RachelGold, 2017). Some of the programs that
Green Mountain Power currently implement that contribute to meeting these goals include no-money-
down financing of cold-climate heat pumps and water heaters, build-out of electric vehicle charging
stations, support for vehicle charging in homes, and grid-interactive controlfor water heaters and
ductless heat pumps.

Green Mountain Power recently filed its 2018 plan for meetingthe tier three RES requirements. In that
plan, they shared observations from the first 10 months of implementing programs to meet the goal for
2017. They found that customers were deterred from switching to cold climate heat pumps because
fossil fuel prices continued to remain low during 2017. They report that while most customers make
decisions based on economicfactors, there is a population of customers that make th e decision based
on non-economicfactors, like clean energy objectives, personal comfort, and convenience. They report
that approximately 16.5% of cold climate heat pumpsinstalled in their service territory were purchased
throughthe GMP program. They also reportthat tier three goals have created “a non-collaborative,
competitive dynamic” in the relationship between the distribution utility (Green Mountain Power)and
the state’s energy efficiency utility (Efficiency Vermont) because of competing for thermal savings
targets (Green Mountain Power, 2017).

Despite still being early into implementation, the experience of Vermont utilities and regulators could
helpinform best practices for Minnesota and other states looking to pursue energy transformation.

Massachusetts

Massachusetts passed anew clean energy law that was signed by the Governoron August9, 2018. This
law includes a change to expand the scope of what is permissible within the state’s energy efficiency
programs. The previous statute read that the electric and natural gas utilities would create a plan that
would include “efficiency and load management programs.” Now that descriptionis appendedtoread:
“efficiency and load management programs including energy storage and other active demand
managementtechnologies, and strategicelectrification, such as measures that are designedtoresultin
cost-effective reductions in greenhouse gas emissions through the use of expanded electricity
consumption while minimizing ratepayer costs.” (M.G.Lch.25 §21) (H.4857)

In addition to adding this flexibility for the type of resources that can be included in the energy
efficiency plans, the new law also relaxed cost-effectiveness standards. “It does this by broadening the
definition of benefits thatare counted and applying cost-effectiveness screening at the sector level,
instead of the level of individual programs, as has been the practice in the past,” explained the Acadia
Center, anon-profit organization working on climate change policy in the Northeast. (Mark LeBel, 2018)

One interesting dynamicis that this legislation passed without expansion to the state’s natural gas
pipeline capacity. According to the Boston Globe, some business groups, with the backing of utilities
Eversource and National Grid, sought that legislation, but “natural gas is the third rail of Massachusetts
politics, and House leaders steered clear. The Senate meanwhile approved legislation that would make it
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harder, not easier, for utilities to expand gas pipelines” (Chesto, 2018). In the end, the legislation only
contained a provision to reduce methane leaks in the existing pipeline (Mark LeBel, 2018).

New York

New York hasbeena leaderin innovationin the utility sectorin the past few years. New York State’s
effort Reforming the Energy Vision (REV) has been the source of new ideas, approaches, and pilots
trying to tackle the evolving grid, growth of renewable energy, and changing customer expectations.
REV takes an active role in designing new initiatives and partnerships to meetthe state’s energy goals,
which by 2030 are a 40% reductionin GHG emissions, 50% renewable electricity, and a 600 Trillian Btu
increase in energy efficiency. (New York State, 2018)

Recently the New York State Energy Research and Development Authority (NYSERDA) issued areport
called “New Efficiency: New York” in which they laid out key means to achieving the goal of increased
energy efficiency. NYSERDA’s efficiency goal will be measured in fuel neutralsite energy efficiency. This
opensthe doorfor fuelswitching or beneficial electrification to help New York meet its goals.

A section of the reportaddresses this dynamic, “Given the magnitude of New York’s GHG emission
reductions goals (40% by 2030 and 80% by 2050), the Biennial Report to the 2015 State Energy Plan
named electrification of thermalend uses in buildings as a core opportunity for New York State. As a key
componentof New York’s continued climate leadership, the Biennial Report called forthe State to ‘seek
to develop electrification policies and opportunities as steps for early action.”” (NYSERDA, 2018)

Renewable Heating and Cooling have been a focus of REV. Thermal energy consumptionin the
residentialand commercial sectors accounts for 37% of the state’s net energy consumption. Geothermal
heat pumps, cold climate heat pumps, and solar hot water systems are the primary focus for renewable
heating and cooling efforts. The state is considering sources for incentives to supportthese
technologies, including thermal-renewable energy credits, ratepayerfunds, and REV Clean Energy Fund.
(NYSERDA, 2017)

Oneinteresting development from New York comes in the form of a recent rate case for Central Hudson
Gas & Electric Corporation. The Public Service Commission approved the utility’s joint proposal with
stakeholders to create an Earning Adjustment Mechanism to reward the utility for Environmentally
Beneficial Electrification (Wyman, 2018). The utility may develop programs for measures like geothermal
and air source heat pumps, as wellas electric vehicles. Programs will be evaluated based on carbon
dioxide savings and reported onin a Carbon Reduction Implementation Plan. (Joint Proposal, 2018)

Other State and Regional Activities

Clearly, the Northeastern states are active in electrification. In addition to New York, Massachusetts,
Vermont, and Maine, Connecticut and Rhode Island have also been active. In Connecticut, electrification
of transportation and heating end-uses was included as part of a recently developed Comprehensive
Energy Strategy (State of Connecticut, 2018). The public utility commission in Rhode Island has
embarked on an ambitious visioning and reformation process called the Power Sector Transformation.
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One of the deliverablesis a white paper on Beneficial Electrification Principles and Re commendations
openingthe possibility of utility proposals to advance beneficial electrification (RIPUC, 2017).

The Government of British Columbia passed enabling legislation in late 2017, allowing the state-owned
subsidiary, BC Hydro, to pursue electrification projects with its customers (Government of British
Columbia, 2017). BC Hydro started small pilot efforts for both residentialand commercial customersto
develop the business case and gauge customerinterest (Travers, 2018).

Beyond the state-led activity, Northeast Energy Efficiency Partnerships (NEEP) has led some research
and stakeholder conversations on electrification in the region. NEEP is the Regional Energy Organization
(REQO) for the Northeast. Recently, NEEP published aregional assessment of strategicelectrification,
which broadly outlined the barriers and opportunities to using electrification as a strategy in meeting
Northeastern states’ carbon reduction goals (NEEP, 2017). In a follow-up action plan, published in 2018,
NEEP identifies near-term action to aggressively move electrification forward in the Northeast (NEEP,
2018). Within this action plan, they identify nine priority strategies with action stepsforeach and
research needs. These strategies include establishing goals, policies, and programs for strategic
electrification; building public-private partnerships; protecting consumers; supporting market
development; encouraging local leadership; prioritizing low-income consumers; advancing strategic
electrification with thermal efficiency; public and consumer outreach; and addressing grid preparedness.

Other REOs across the country are also engaging in this topic, especially as it pertains to residentialend-
uses. The Midwest Energy Efficiency Alliance (MEEA) released astudy on heat pump performance inthe
Midwestin 2018 (lan Blanding, 2018), and the Southwest Energy Efficiency Project (SWEEP) released a
paperon the benefits of heat pumps forhomesin the Southwest (Neil Kolwey, 2018). Both studies show
heat pumps have stronger benefits with the utility fuel mix has lower carbon content.

Municipal utilities have had the flexibility to move quickly toward implementing electrification
programs. Generally, municipal utilities that have strategic direction from a board of directors or city
leadership ratherthan regulators. This allows them to implement new programs without the same
regulatory process as investor-owned utilities. As one example, Sacramento Municipal Utility District
(SMUD) has started offering incentives to customers to promote residential electrification, specifically
heat pump adoption. These incentives can provide as much at $10,250 to help a customer convertto
electric heat pumps. Different building stock and equipment baselines receive differentlevels of
incentives. Scott Blunk, a Strategic Business Plannerat SMUD, says that while these incentives are large,
they are notgenerous. SMUD has been able to justify all the incentives by showing a positive net
presentvalue fromthe investments for the organization. (Blunk, 2018)

Cooperative utilities have similar flexibility and have developed programs. Two such utilities include
Roanoke Electric Cooperative, which serves a poor region of North Carolina with a declining population.
They offered on-billfinancing and received funding from the USDA to help their member-owners
implement projects. OPALCO, a cooperative utility serving islands in Washington State, also provided on-
bill financing with a bias toward funding beneficial electrification projects including ductless heat pumps,
heat pump water heaters, and EV chargers. They offerloans with no down paymentand 2% interest.
(Cooperative Learning Network, 2019)
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