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Executive Summary

This report documents a qualitative analysis of barriers and opportunities for air source heat
pump (ASHP) and electric vehicle (EV) adoption in Juneau, Alaska, with a particular focus on
manufactured and multifamily housing. The analysis draws on community insights from end
users and middle actors (e.g., contractors, consultants, utility employees, and nonprofit
employees) to better understand how technology adoption unfolds in contexts with distinct
logistical, infrastructural, and housing type constraints.

The report is organized according to key barriers and opportunities identified through
stakeholder input and is intended to provide a structured understanding of adoption dynamics
across energy technologies and housing types. Findings address project objectives developed by
Alaska Electric Light & Power (AELP), and this work was supported through the Department of
Energy’s Energy Technology Innovation Partnership Program (ETIPP). These results are
intended to inform AELP grid planning, guide program design and support effective energy
technology deployment strategies tailored to local conditions.

Research Approach

Qualitative methods were employed to capture both in-depth and high-level perspectives on
technology adoption. Data collection included:

e Two 2-hour focus groups with a total of five end users and seven middle actors, enabling
detailed and structured discussion, and

e Ten semi-structured interviews with manufactured homeowners, multifamily landlords,
and one tenant, providing complementary insights across housing contexts.

Focus groups captured accounts of shared challenges and opportunities while interviews offered
more concise reflections on individual experiences. Together, these methods enabled a more
comprehensive understanding of both systemic barriers and lived experiences with ASHPs and
EVs.

Project Takeaways

Findings indicate that financial and logistical challenges are the most significant barriers to
ASHP and EV adoption. These challenges include high upfront costs, limited availability of
contractors for installation and maintenance, and constraints in EV availability due to shipping
limitations in Juneau.

Information gaps and misinformation also emerged as critical barriers. Participants noted limited
awareness of long-term cost savings, reliability, and maintenance requirements, which affects
perceptions of both ASHPs and EVs.

Barriers are often amplified in manufactured and multifamily housing, wherein structural
constraints and shared infrastructure can complicate installation, performance, and decision-
making. Some participants reported challenges with ASHP installation and uneven heat
distribution, leading to continued reliance on backup heating sources. Although these inputs
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came from residents across all housing in Juneau, we identified that certain barriers may be
particularly high for residents of manufactured and multifamily housing specifically.

At the same time, the study highlights several opportunities to support adoption. Across
technologies, participants emphasized the value of clearer and more accessible information on
costs, savings, financing options, and system performance. Additional strategies include
increasing EV charging infrastructure, expanding incentives and financing mechanisms, and
improving confidence in maintenance and repair services for both EVs and ASHPs.

Importantly, participants who had adopted ASHPs generally reported positive experiences,
particularly related to efficiency, ease of use, and cost savings.

Conclusion and Impact

The findings reveal that energy technology adoption is shaped by a combination of economic,
logistical, and informational factors that vary across housing types, technology characteristics,
user groups, and other demographic factors. Addressing these factors requires tailored strategies
that reflect local conditions and user experiences.

The insights in this report may provide a foundation for organizations such as AELP to refine
program design, support effective outreach, and anticipate shifts in energy demand associated
with increased energy technology adoption. More broadly, the study highlights the importance of
incorporating community perspectives when developing implementation programs to ensure they
are both practical and responsive to real-world constraints.
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1 Introduction and Background

Juneau, a city of approximately 32,000 residents, can be accessed only by boat or plane—there
are no roads connecting Alaska’s capital city to other towns. Alaska Electric Light & Power
Company (AELP), the local electric utility, delivers electricity to the grid from five hydropower
plants. Considering the relatively low electricity rates but high imported fuel costs, local
programs exist that support adoption of certain electric appliances, including air source heat
pumps (ASHPs) and electric vehicles (EVs). However, technology adoption and programs that
support it are most underutilized by residents of manufactured and multifamily homes (MMFH)
due to limited access to funds, infrastructure that lies outside of their control, and complex
ownership or governance relationships. The Juneau project of the U.S. Department of

Energy’s Energy Technology Innovation Partnership Project (ETIPP) program aims to estimate
potential grid impacts of energy technology adoption and evaluate the potential outcomes of
deployment within MMFH sector.

The ETIPP project, Juneau Upgrades to Modernized Power in manufactured and multifamily
housing (JUMP), is led by the National Laboratory of the Rockies with objectives, guidance, and
data provided by AELP. Project results will support AELP with future program development
around technology adoption in MMFH and grid planning for potential greater electrical

loads. The study includes analysis of energy consumption and demand before and after heat
pump installation in real Juneau homes, building modeling to estimate widespread heat pump
adoption for different multifamily building types, and an assessment of current EV use and
potential siting for new chargers. Community engagement and subsequent qualitative analysis
support the research by investigating community insights around technology adoption in MMFH.
This suite of analyses aims to effectively inform AELP program development by reporting
findings for present and future scenarios and evaluating multiple technologies under a single
project umbrella. Partner organizations—including Renewable Energy Alaska Project (REAP),
the ETIPP Alaska regional partner, Alaska Heat Smart (AHS) and Information Insights (ii)—
support the ETIPP project through project ideation, data collection, community engagement,

and implementation planning. All JUMP project results can be located through the NLR
publications database.

This report describes the results of qualitative analysis on motivations for adoption

of ASHPs and EVs. Qualitative methods provide insights into technology adoption that are not
easily captured through quantitative data alone. By engaging directly with end users (e.g.,
homeowners, tenants, and landlords) and middle actors (e.g., contractors, consultants, utility
employees, and nonprofit employees), focus groups and interviews revealed how technologies
are understood and evaluated within the context of everyday practices, housing conditions, and
local institutional dynamics. This approach helped identify not only structural barriers, such as
costs, infrastructure constraints, or contractor availability, but also experiential and relational
factors. Understanding these factors helps clarify how and why adoption pathways succeed or
stall and can inform more tailored strategies to support deployment of technologies such as
ASHPs and EVs in MMFH. The results from this qualitative analysis will inform or

integrate with the JUMP project technical analyses to better understand realistic attitudes and
behavioral patterns related to these technologies.

1
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2 Research Approach

To understand barriers and opportunities for ASHP and EV adoption in manufactured

and multifamily homes in Juneau, data and insights from end users and middle actors were
collected through in-person focus groups and interviews. In the context of this study, end users
are defined as the individuals who utilize the technology directly. In contrast, middle actors are
those positioned within the decision-making or implementation pipeline between the
manufacturer and the end user.

The focus groups and interviews were intended to target sentiment or perception toward adoption
in MMFH specifically. As interviews specifically engaged people interacting with (living in or
managing) MMFH, those responses may be more directly applicable to that housing/population
subset. Meanwhile, focus group participants were encouraged to speak from their own lived
experience, which often resulted in discussion beyond the MMFH scope. When possible, the
analysis team clarified whether comments or conclusions pertained to MMFH or technology
adoption overall, irrespective of housing type.

This report summarizes results according to barriers and opportunities within each technology to
capture key takeaways from public input. Focus group analysis yielded greater depth and
structure due to the duration and high granularity of the dialogue while interviews, which were
more concise and high level, were summarized for major themes.

2.1 Focus Groups

Two 2-hour focus groups were conducted in person in Juneau. One focus group

included five end users (e.g., homeowners, tenants, and landlords) while the other

included seven middle actors (e.g., contractors, consultants, utility employees, and nonprofit
employees). Focus group participants were recruited through convenience and snowball
sampling. For example, flyers, which included QR code links to an intake survey, were posted in
local businesses and sent via email to partners for further circulation. These partners included but
were not limited to REAP, AHS, i1, City and Borough of Juneau, Renewable Juneau, and the
Juneau Commission on Sustainability. The intake survey received a total of 17 responses, from
which 12 participants were selected according to eligibility requirements including their

roles, experiences, and availability.

Each group focused on two objectives. For the end-user focus group, the objectives included 1)
understanding the different motivations, concerns, and priorities between landlords and owner-
occupants regarding energy efficiency upgrades, and 2) identifying the factors that might enable
or block technology adoption. Facilitators prompted end-user participants to discuss residential
energy use, experiences, and challenges with home heating systems and energy efficiency
upgrades, and the key factors influencing EV ownership decisions. For the middle actor focus
group, the objectives included 1) understanding the communication tactics around heat pump and
EV implementation, and 2) identifying the most persuasive pieces of information and critical
decision-making windows that could influence AELP program development. Facilitators
prompted middle actor participants to discuss the impact of ASHPs on their work, the forces
driving ASHP adoption among clients, and the relevance of EVs to their practice.

2
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Focus group audio files were automatically transcribed to text using the open-source Whisper
speech recognition model via Python. To ensure data privacy and participant confidentiality, all
audio files were processed using a locally hosted Python environment. No data were uploaded to
cloud-based services or shared with external servers during the transcription process. Transcripts
were then analyzed thematically through MAXQDA (24), a qualitative data analysis software.
Focus group themes were coded both deductively (with predetermined codes that aligned with
the focus group questions) and inductively (with new codes determined as themes

emerged). Participants received $50 incentive gift cards from AELP for their participation.

2.2 Interviews

Ten brief interviews, ranging from 10 to 30 minutes in length, were conducted in person with
end users. Six of the interview participants were homeowners of manufactured homes, three
were landlords of multifamily housing, and one was a tenant in multifamily housing.
Homeowners were recruited through prior participation in community heat pump incentive
programs and completion of a preinstallation assessment with AHS, which contacted eligible
participants and shared contact information upon consent. Additional post-installation interviews
were conducted with tenants and property owners from four participating properties that
requested tenant involvement; tenants were contacted via email and phone, though response rates
were low. Interviews were conducted primarily in person, often in participants’ homes, with one
interview conducted by phone based on participant preference.

Interview questions were primarily focused on understanding owner-occupant experiences with
ASHP installation and everyday use. For example, interviewers asked owner—occupant
participants if they had any challenges related to installation and maintenance, if they had
noticed any changes in their electricity bill since installation, if the ASHP was keeping their
home warm enough during colder months, and if they would recommend ASHPs to others.
Additionally, interviewers asked landlord participants if they had received any feedback from
their renters about the ASHPs, if they had experienced any challenges in terms of repairs or
maintenance, and if they would recommend ASHPs to others.

All participants provided consent for audio recording, and interviews occurred between October
2025 and January 2026. Audio files were transcribed and anonymized to remove personally
identifying information. Transcripts were analyzed thematically in MAXQDA (24) using
inductive coding to identify emerging themes. Participants received $50 incentive gift cards from
AELP for their participation.

2.3 Limitations

Participants were recruited through convenience and snowball sampling, meaning they were
recruited or selected based on prior program participation, availability, background or
experience, and referrals from other participants rather than through a systematic or random
process. This approach was selected because it is practical for exploratory qualitative work. The
results are not intended to be statistically representative of any broader population, and caution
should be exercised when drawing conclusions beyond the specific context of this study. Rather,
the findings are meant to illustrate the range of experiences and perspectives among the
participants engaged.

3
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3 Project-Wide Takeaways

Community conversations revealed a clear set of shared concerns and experiences around
ASHPs and EVs, from the decision to adopt to daily use, installation challenges, and ongoing
maintenance. When possible, it was clarified whether comments or conclusions pertained to
MMFH rather than technology adoption at large, irrespective of housing type. The following
takeaways draw on that qualitative evidence to highlight key barriers and opportunities from the
perspectives of end users and middle actors:

e Those who have ASHPs in MMFH are happy with them because they are easy to use,
efficient, and provide significant cost savings

e Some ASHP users still rely on backup heat sources because their ASHPs are not
powerful enough to heat their entire homes

¢ Financial and logistical challenges are consistently the most important barriers to
adoption for both ASHPs and EVs, and residents of MMFH may be
disproportionately impacted due to constraints related to property electrical service
capacity or an inability to make upgrades. For example:

o Upfront costs create barriers to entry for adoption of both ASHPs and EVs in the
short term even though end users see cost savings and economic return in the long
term.

o A lack of public charging stations, expensive upgrades to old or aging housing
stock, and a lack of contractors available for installation and maintenance of
ASHPs and EVs are important logistical barriers to adoption.

o Halted shipping of EVs, little to no shipping of pre-owned EVs, and long wait
times for installation of ASHPs means that the supply cannot match the demand
in Juneau.

e Misinformation is also an important barrier to adoption of ASHPs and EVs. For
example:

o There is a general lack of awareness of the significant cost savings end users
experience over time.

o There is a general lack of awareness of the reliability and low maintenance
requirements of ASHPs.

e Strategies for increasing ASHP adoption in Juneau include:

o Increasing information dissemination on upfront costs, long-term savings,
financing options, advantages and disadvantages, service requirements, and
maintenance options

o Providing more incentives and financing options to end users (including
landlords)

o Promoting do-it-yourself models that can be easily purchased in large retail stores
or other accessible locations with few barriers to entry.

e Strategies for increasing EV adoption in Juneau include:

4
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o Increasing information dissemination on economics and cost savings, the
advantages and disadvantages of owning EVs, and data on maintenance and
servicing

o Building more public charging stations and offering free public charging to
Juneau residents

o Promoting/incentivizing strategic electrical design to developers so that new
homes are built with the proper infrastructure to avoid expensive upgrades in the
future

o Facilitating communication between end users, industry, and the city to resolve
issues such as halted EV shipping

o Facilitating communication between end users and EV dealers to assure end users
that any maintenance or repair issues will be resolved.

In the following sections, the project-wide takeaways are broken down by engagement and
technology type and described in more detail.
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4 Focus Group Findings

4.1 Air Source Heat Pumps

4.1.1 Barriers

Focus group participants identified financial, logistical, informational, and regulatory barriers
related to ASHP adoption as well as concerns related to accessibility and appliance efficiency.
Financial barriers were the most prominent, with both end users and middle actors noting that
upfront and maintenance costs of ASHPs and misinformation around long-term savings may
deter end users from adopting ASHPs in their homes. The following sections describe each
barrier in detail.

4.1.1.1 Finances

Participants explained that due to high upfront costs, landlords may not be incentivized

to upgrade their rental properties because they may not experience the savings themselves. They
also noted that although AHS offers programs to reduce costs associated with ASHP installation
for low-income households, these programs lack the funding to support a service upgrade, which
remains an important barrier. One participant also expressed concern about electricity prices
rising over time as more people electrify their homes.

4.1.1.2 Logistics

Participants expressed that old or aging housing stock with limited upgrade

potential and a systemic lack of contractors to install and service ASHPs create significant
barriers to adoption. For example, end users and middle actors noted that most homes on the
market were not designed for modern, high-draw electric appliances, making technology
upgrades complex and often expensive. Specifically, participants explained that manufactured
homes were designed with fuel-based heating systems and that manufactured home parks lack
the electric infrastructure to support appliance upgrades across all of the residents. End

users also expressed hesitancy toward upgrading their homes out of fear that contractors
would not be available to service their ASHPs during periods of heavy use and that they may
have to go several days or weeks without heat.

4.1.1.3 Information

Participants expressed a lack of information about the cost and frequency of maintenance as well
as availability of contractors. Without a clear understanding of general advantages and
disadvantages of ASHPs, end users feel dissuaded from electrifying. Middle actors noted

that ASHPs are often perceived as expensive appliances because of their high upfront costs,

but there is a general lack of awareness of how rarely they need to be serviced and how much
they reduce monthly home expenses. Participants perceived a lack of public information about
ASHPs, leading to a reliance on informal recommendations from current users to potential users,
highlighting a gap in information dissemination. In some cases, this misinformation makes it
challenging for landlords to convince their tenants to agree to upgrades. In other cases,

tenants are unable to upgrade their appliances because their landlords are resistant to what they
consider to be nonessential property improvements.
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4.1.1.4 Regulation

Middle actors highlighted significant regulatory barriers to ASHP adoption. For example, the
lack of contractors available to install and service ASHPs may be due to rigorous

licensing requirements, as electricians and other contractors must have an administrator’s
license to install ASHPs. Acquiring an administrator’s license involves a lengthy process of
training, testing, and association with a registered business entity. One participant explained:

“From my experience as an electrician, you need a certain number of hours on the
job to qualify to take your journeyman test through the state. And then after that,
if you want to, you can get your administrator’s license, but you need a

certain number of hours as a journeyman first. You also need other people to sign
for you, and you have to take a test, which is significantly harder than the
journeyman test. And then to be legal to do electrical work, you need an
administrator’s license tied to a business. It doesn’t necessarily have to

be yours. You can lease one from somebody, but then they’re on the hook for it,
so [the business license] is another level of licensing that you have to acquire.”

One participant noted that policy on technical requirements of buildings or installations

are inconsistent across state departments and that Juneau has more regulatory codes than other
parts of Alaska. According to this participant, this creates barriers for those who have enough
knowledge to install electric appliances themselves but are legally prohibited from doing so.

4.1.1.5 Access

Middle actors noted that those who stand to benefit the most from the savings that come with
energy technology adoption are often those who cannot afford the upfront costs of electrifying.

4.1.1.6 Reliability

Some end users described relying on backup heating systems during the winter because their heat
pumps did not distribute heat evenly across their entire homes.

4.1.2 Opportunities

In response to the challenges and barriers listed earlier, focus group participants

identified logistical, financial, and informational opportunities and strategies for increasing
ASHP adoption. Logistical strategies were most cited by participants, with all opportunities
described in the following sections.

4.1.2.1 Logistics

Middle actors discussed the do-it-yourself ASHP model that manufacturers are beginning to
produce that reduces barrier to entry and makes installation faster and cheaper by not

requiring a certified heating, ventilating, and air-conditioning technician. Some middle

actors expressed being in favor of this approach because it simplifies the process

and avoids unnecessary policy. One end user noted that making ASHPs available in big-box
stores could also reduce entry barriers. Similarly, a middle actor expressed the desire for a “one-
stop shop” where end users can get the help they need to purchase the ASHP along with all
associated labor including potential heating, ventilating, and air-conditioning, electrical,
drywalling, and the associated scheduling or logistics. In response to a complaint that new
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construction utilizes conventional heating and cooling systems, the group recognized an
opportunity to advance energy technology deployment by targeting developers who may design
for ASHP and EV deployment, avoiding certain capacity or space constraints entirely.

4.1.2.2 Finances

Both end users and middle actors emphasized the significant cost savings that ASHP users
benefit from in the long run. End users and middle actors expressed a desire for additional
funding, financing, and incentive programs to reduce barriers related to the upfront costs of
ASHPs. Participants from both focus groups also highlighted the opportunity to establish
incentives or disincentives for landlords, who may otherwise be indifferent toward adoption.

4.1.2.3 Information

Participants expressed a strong need for information dissemination and education related

to upfront costs, long-term savings, financing options, service requirements, and maintenance
options for ASHPs. Free seminars, in-person events, and peer-to-peer knowledge exchange
present opportunities to strengthen people’s understanding of and potential to adopt

ASHPs. Education efforts, they noted, should focus on increasing awareness about

ASHPs among the public in anticipation of conventional heating system failure, so residents
already have the information they need to replace a system when the decision-making urgency is
high. They also expressed that contractors should also be made aware of high efficiency
appliance options so that they can promote them or support end users in their efforts to

electrify. Opinions varied around priority communication tactics, but the group agreed the
primary focus of ASHP education should be on cost savings and appliance performance,
characteristics universally important to end users. Some suggested greater emphasis on the
environmental impact of electrification. Participants with heat pumps celebrated the high degree
of customization that they have experienced with their ASHPs, such as being able to easily
control temperatures in different rooms and switch from heating to cooling. One landlord
explained:

“I find it to be a lot easier [than conventional heating methods]. I used to set the
temperature in the apartment and remove the thermostats off the wall so that
nothing would change. I would have to dial it in and try to make it the most
comfortable temperature [for everyone] since the apartment is nightly rentals for a
part of the year. We don’t have a long-term renter there, so it’s really hard to find
everybody’s preference. But with the heat pumps, there’s just a remote, and
people can dial in whatever temperature they want, and they’re good to go.”

Here, if the experience is shared, the versatility and high degree of customization of
ASHPs make them attractive to those considering an upgrade.

4.2 Electric Vehicles

4.2.1 Barriers

Focus group participants identified logistical, financial, and informational barriers to EV
adoption, as well as concerns about accessibility. Logistical barriers were the most prominent,
with participants highlighting those related to charging infrastructure, shipping limitations, a
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shortage of mechanics, and weather constraints. The following sections describe each barrier in
detail.

4.2.1.1 Logistics

Both end users and middle actors emphasized the need for more public charging infrastructure,
as many homes in Juneau lack private parking or access to garages that include EV

chargers. One participant provided an anecdotal account of someone they know who went back
to owning a gasoline car after experiencing parking and charging challenges:

“[My friend] would go down to a parking garage at night where she could

plug [her EV] in for half an hour and get it charged up. That was working for her
because she could walk home, have dinner, go back, pick up her car, and drive it
back home. But it was getting tiresome. She’s since gotten rid of [the EV] and has
gone back to a gas car because she was not happy with that routine.”

This barrier also came up in relation to traveling to or within Alaska, as participants noted a lack
of consistent EV charging stations outside of Juneau. In addition, participants expressed concern
about an upcoming shortage of EVs available for purchase in Juneau in response to major
shipping companies halting or severely limiting EV transport by barge after an EV caught on fire
during transportation (Alaska Marine Lines 2025; Blackie-Kelly 2025; Williams

2025). Moreover, end users reported feeling insecure about purchasing EVs because of the
uncertainty around mechanic availability. This is especially true for end users who rely on their
vehicle for transportation to and from work. Lastly, participants explained that cold

temperatures in Alaska may cause EV chargers to function improperly and that snow may block
access to public charging stations.

4.2.1.2 Finances

Participants noted that cars are expensive, long-term purchases that they do not plan on
upgrading often. Some end users expressed having recently purchased a new car and,
therefore, had no intent to buy an EV in the near term. In addition, middle actors explained that
adding EV charging infrastructure to a home that was built without it can be expensive for
homeowners, which adds an additional barrier to entry.

4.2.1.3 Information

Financial barriers are directly related to informational barriers mentioned by middle actors.
According to participants, these barriers include misinformation around EV upfront costs, model
availability, efficiency, and economic return. One participant explained that preowned EVs are
extremely affordable despite EVs being widely perceived as high-cost investments. However,
participants noted an evident gap in the secondary EV market in Juneau.

4.2.1.4 Access

Focus group participants expressed concerns about accessibility, noting that limited EV
shipping necessitates end users spending more on gasoline and a lack of public charging
stations creates unequal barriers for those struggling to pay their electricity bills.
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4.2.2 Opportunities

Focus group participants identified financial, logistical, and informational opportunities and
strategies for increasing EV adoption, with specific details provided in the following sections.

4.2.2.1 Finances

Participants identified potential opportunities for increasing EV adoption in Juneau, including
financing support such as incentives, payment plans, and more widespread free charging
stations; information dissemination on price comparisons to illustrate short- and long-term cost
savings; and expanded access to preowned EVs rather than solely new ones. One middle actor
highlighted that the price difference to add EV charging infrastructure to a new building is
negligible, which presents the opportunity to promote EV-ready design to developers. An EV
owner expressed a willingness to pay taxes because they are no longer paying them through
gasoline, which could support the addition of new public charging stations in Juneau. This
participant explained:

“[When you own an] EV, you don’t pay anything in taxes. [ hear the narrative in
town that, ‘Oh, you have an EV, so you don’t pay any taxes, because you don’t
pay for fuel.” [As an EV owner] [ would be willing to pay $100, $200 a year
towards the city. [ would still be way ahead of the game [in terms of savings], so,
tax me. I don’t care. Tax me $100 a year or something.”

4.2.2.2 Logistics

Participants expressed a desire for facilitated communication between end users and the city to
address logistical challenges such as EV shipping, communication between EV sellers

and buyers to check in regularly about potential maintenance issues, and reliable service of
charging stations in Juneau that are no longer working; for instance, the EV charging stations at
Eagle Beach are out of service.

4.2.2.3 Information

Information on economics and cost savings, the advantages and disadvantages of owning EVs,
and statistics on maintenance and servicing were considered key to adoption. One participant
explained that certain parts of the car, such as the heating system, can be repaired by regular
mechanics and do not require EV specialists. In some cases, participants expressed that their
children were more motivated than themselves to buy electric, highlighting the opportunity to
promote EVs to younger generations.
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5 Interview Findings

Interviews with manufactured home residents, landlords, and tenants provided insight into how
heat pumps are experienced after installation and how adoption plays out in different housing
contexts. Interviewees generally reported positive experiences, highlighting improved comfort,
reliability, and reduced reliance on other heating sources. At the same time, interviews identified
practical considerations related to installation, home layout, maintenance, and upfront costs. The
key positive and negative experiences reported by participants are summarized in the following
sections for manufactured home residents and for multifamily residence landlords and tenants.

5.1 Manufactured Homes

5.1.1 Positives

Participants recommend heat pumps to others

Heat pumps keep homes warm in the winter and cool in the summer
Heat pumps are reliable, efficient, and have few issues

Heat pumps are easy to use and clean

Heat pumps are quiet and distribute clean air

Heat pumps reduce the need to buy oil or wood

Heat pumps create significant cost savings

For some, heat pump installation was smooth and easy.

5.1.2 Negatives

e Some participants still used other heat sources in their homes because the heat
distribution from the heat pump was insufficient

e For some, heat pump installation caused challenges such as long wait times, electrical
fires, faulty units, and relocation of improperly sited units

¢ Financing for heat pumps is a challenge for those who do not qualify as low income

e Manufactured home residents often do not consider EVs because of costs and limited
access to charging stations.

5.2 Landlord/Tenant

5.2.1 Positives

Tenants like the heat pumps

Some tenants find the heat pumps easy to use and clean

Heat pumps are reliable and efficient

Landlords have received some questions about the heat pumps but there are no major
issues

Some landlords have done other weatherization upgrades to their units

e For the most part, installation was smooth.

5.2.2 Negatives
e Upfront costs of heat pumps are high for landlords
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e Some tenants still used other heat sources in their homes because the heat distribution
from the heat pump was insufficient

e Some tenants found the heat pumps difficult to clean

e Heat pump installation sometimes caused challenges to landlords, including inconvenient
unit placement and difficulties with remote controls.

12

This report is available at no cost from the National Laboratory of the Rockies (NLR) at www.nlr.gov/publications.



6 Conclusions and Impact

Although this research was not designed to yield direct recommendations for AELP, it offers
meaningful insight into the potential barriers and opportunities shaping technology adoption
among end users. With these findings, AELP is better prepared to evaluate and respond to
programs that influence technology deployment in manufactured and multifamily housing and
anticipate changing grid-level demand patterns. The report describes how decisions are shaped
by a combination of economic, logistical, and informational factors that vary across technology
characteristics and user groups. Barriers and opportunities presented across themes may

be most relevant to different audiences and influenced by various actors. Specifically, the
presence or intensity of certain barriers and opportunities varies between different housing types,
and, while the project engagement targeted technology adoption in MMFH, much of the
commentary was not exclusive to MMFH. This report captures the insights shared by select
middle actors, landlords, and MMFH residents who bring their unique personal and professional
experiences. Continued engagement may tease out the considerations specific to MMFH and
clarify the most actionable path forward. More broadly, the study highlights the importance of
incorporating community perspectives into the development of technology deployment strategies
to ensure they are both practical and responsive to real-world needs and constraints.
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