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Designing Electric Vehicle Opportunities 

to Benefit All Residents 

 
Abstract 

 

Countries around the globe have set electric vehicle adoption goals to address 

environmental and health concerns, but engineering planners and community policy experts 

cannot separate the socioeconomic factors from transportation needs. This mixed-methods case 

study indicates that because transportation decisions are inextricably linked to health, work, and 

housing, EV adoption must also address multifaceted human needs. To avoid the transportation 

mistakes of the past, it is essential that people in communities are consulted in the adoption 

process and have opportunities so all may actively benefit from the infrastructures and economic 

growth caused by electrification. “If you don't know the space in the communities and the harms 

that they've felt, if you don't hear those stories, you can inadvertently just reimpose harm,” said 

one study participant. The purpose of this study was to provide an empirically-based, 

transferable roadmap that can be used to guide community engagement efforts for electrification 

in other communities. The study was guided by the questions: 1. What factors support or limit 

procedural integrity (i.e., community decision-making power) and distributive integrity (i.e., 

community benefits from electrification)? 2. What are community concerns regarding EVs and 

how do communities hope to benefit? and, 3. What are the factors and processes that lead to 

strong partnerships relative to EV implementation? 

Over the time period of one year, researchers collected in-depth data using multiple 

methods and sources (public meetings, local news forums, surveys, and interviews) for a rich 

context that sought to understand community needs and priorities, build from local knowledge, 

refine research questions to improve relevance, and disseminate results. Data analysis indicated a 

need for attention to workforce development (e.g., “It would be disingenuous of us to imagine a 

transition in our electric system that doesn't include workforce, that doesn't think about how it 

impacts people”). A primary outcome of the research is a workforce development plan with 

best-practices recommendations. Policy experts can use this case study as a guide for further 

community engagement in any geographic areas planning electrification efforts. 

Key words: community engagement, electric vehicles, environment, participatory research, 

transportation, workforce development 



Introduction 

Countries around the globe have set electric vehicle adoption goals to address 

environmental and health concerns [1], but engineering planners and community policy experts 

cannot separate the socioeconomic factors from transportation needs [2], [3]. Global 

electrification is complex and requires research on many technical and engineering aspects [4], 

[5], [6], [7], environmental implications [8], [9], [10], [11], health impacts [12], [13], financial 

costs [14], [15], [16], manufacturing and workforce requirements [17], [18], [19], [20], parity 

concerns [21], [22], [23], [24], [25], [26], [27], [28], [29], and the resulting policy 

recommendations [30], [31], [32], [33]. This article reports on a review of existing literature in 

these subject areas, and the gaps found that led to a mixed-methods case study of a near-port 

community in the Western United States. The study investigated factors related to community 

decision-making power and benefits from electrification, community concerns and hopes related 

to EVs, and how to build strong partnerships relative to EV implementation. 

 Following the literature review, this paper reports on the study methodology, context and 

setting, data collection, data analysis, limitations, findings, and conclusions. A primary outcome 

of the inductive research has been a workforce development plan with best-practices 

recommendations. The researchers hope this case study can be useful in engineering design and 

community engagement courses, as a guide for policy experts planning electrification efforts, 

and as an impetus for more community-engaged research in the area of global electrification. 

Literature Review  

 Tens of thousands of research articles have been published on electric vehicles in the past 

couple of years. This literature review found that electric vehicle adoption is not solely a 

transportation topic, but is intertwined with basic human concerns about health, employment, 

education, and finances [3], [22]. This finding led to an inductive community-engaged research 

study to explore factors contributing to or hindering procedural and distributive impartiality 

relative to electrification. In this section, the literature discussion will be organized around six 



themes that emerged: environmental concerns, factors influencing EV adoption, charging 

infrastructure, impartiality concerns, community decision making, and workforce development. 

Environmental Concerns 

Literature in the review commented on electric vehicles as a means to improve 

environmental factors that impact human health. Electric vehicles are cited as the leading 

replacement for fossil-fueled vehicles, and EV use is expected to expand very significantly in the 

next twenty years [34]. Canepa et al. identified a need for more electric vehicles in communities 

to improve air quality and improve environmental parity [35]. The U.S. Environmental 

Protection Agency acknowledges that high toxic burdens exist in some areas; some communities 

say these harms have yet to be remediated and more participatory decision-making is needed 

[12]. Many countries have focused on transportation as the key to reaching greenhouse gas 

mitigation goals [36]. Electric vehicle adoption has also been criticized for extractive practices 

required for batteries and infrastructure, and violation of Indigenous rights [9], [10]. Concerns 

about the global environment have drawn attention to electric vehicles as a leading solution to 

fossil fuels and the associated air quality issues. 

Factors Influencing EV Adoption 

  With this focus on electric vehicles have come strategies to promote more widespread 

adoption. Studies report on EV battery range, charging stations, utility supply, financial costs, 

and convenience as factors for decision makers. Some articles discuss technology related to 

energy storage and battery charging speed [37], while others look at the convenience of charging 

stations, including self-scheduling at “smart parking lots” and how it may influence consumers 

[34], [38]. Hathaway et al. suggest electric utility companies sponsor charging access in some 

communities to support wider adoption [31]. In China, a study spanning 20 provinces found that 

high-powered, public-access EV charging was a factor in vehicle purchases [39]. Public 

charging availability is significant in more densely populated urban areas where vehicle owners 

are not charging their cars at single-family homes. In the state of California, which leads the 



U.S. in EV sales, charging access disparity was found between racial and income groups [32]. 

Other studies evaluated consumer awareness [40] and the impact of consumer information, 

including environmental benefits, on buyer intentions [36]. After considering vehicle range 

issues, charging stations, consumer information, “the affordability of EVs remain[s] the greatest 

barrier [31].” In summary, factors related to EV were found to be battery and charging 

technology, access and convenience, environmental value, and primarily affordability. 

Charging Infrastructure 

Other scholarship has focused more specifically on best practices in building charging 

station infrastructure. These included land use clustering [41], community charging hub models 

for multi-dwelling EV drivers [42], and supply/demand optimization algorithms [5]. Carlton and 

Sultana’s research included analysis of travel behaviors that identified a need for more widely- 

available public fast charging, and found that existing charging options favor wealthy EV 

drivers [41]. Researching Canada, China, Denmark, India, Japan, Norway, UK, and USA, Deb 

et al. found the global scenario has social, economic, and technological barriers which call for 

collaboration among researchers, industrialists, and governments [5]. The literature commented 

on financing of charging stations, variations in user needs and incomes, public v. private options, 

travel behaviors, demand optimization, land use, and community impacts. 

Impartiality Concerns 

Because of the intertwined nature of transportation with multiple facets of life, research 

about EV use and the impacts on communities merits its own section for further discussion. 

Some researchers call for targeted policy interventions in order to prioritize electric vehicle 

charging infrastructure across all areas as EV adoption expands [43]. Mapping tools and other 

means have been used in this effort, but identifying local needs and incorporating community 

input is also important when choosing charging locations as well as assessing the benefits. 

Infrastructure alone “does not inherently mean that those EV chargers provide benefits to 

residents of that community” noted Zhou et al. [44]. In a manuscript submitted for publication 



[3] we report on community-engaged research that found some residents want amenities for 

residents without electric cars. These suggestions included micro-mobility options such e-bikes, 

scooters, and car shares; as well as pedestrian amenities such as benches, shade, trash cans, 

phone charging, and WIFI. Chatterjee et al. report that “many countries are incentivizing the 

manufacture, sale, and purchase of low carbon-emitting vehicles such as electric vehicles” [45]. 

For example, EV buyers in the U.S. benefit from $4,000-7,5000 tax credits [46]. What benefits 

can non-EV owners expect? New research by Gao et al. found that emerging high-tech travel 

solutions and transportation innovations “do not impact all travelers equally-and some 

exacerbate existing inequities, with significant drawbacks for certain populations [47].” 

Rouhana et al. note that EV adoption contributes to clean energy and job creation, and “it also 

raises concerns regarding its potential impact on the human rights of people impacted by the 

production, use, and end-of-life of EVs [48].” Other researchers similarly reported on skewed 

disparities and exacerbated disadvantages [11], [22], [26] and the need for community-engaged 

engineering in the planning of infrastructures [32]. Reynante wrote that engineers must be 

trained to “demonstrate humility, empathy, and consideration for social, environmental, and 

ethical dimensions of their designs [49].” Despite these concerns, the emphasis in studies on 

public views of EV infrastructure and EVs is in terms of consumerism, not parity impacts [50]. 

This literature review found a lack of specific solutions for how EV adoption can benefit people 

who do not own cars. Our research addresses this gap by proposing plans for workforce 

development in job areas expected to grow from EV adoption. 

Community Decision Making 

Development of infrastructure and a workforce that supports electric vehicle adoption 

should include the voices of all community members, since all are effected by the changes [12], 

[22], [32], [44]. Participatory research is described by Finley-Brook and Holloman [12] as 

informing policy and action by honoring three tenets of energy integrity: procedural, 

distributive, and recognition. They specify that this type of research builds from local 



knowledge, understands the priorities of the community, improves relevance with new research 

questions, disseminates results, and follows through on objectives. Energy integrity requires “not 

only ending disproportionate harm, it also entails involvement in the design of solutions and fair 

distribution of benefits, such as green jobs and clean air [12].” Hsu and Fingerman also call for 

acknowledging all people in EV adoption process, noting that collaborative, community-based 

planning “could increase their decision-making power, bring economic opportunities to the 

community, and raise EV awareness [32].” 

Workforce Development 

A key area for possible economic opportunity is workforce development in jobs related to 

EV production, maintenance, charging stations, electrified roadways, recycling of batteries, etc. 

Research has shown there are some challenges as technology advances, so new skills must be 

developed and some enterprises experience occupational shifts [17]. Cotterman et al. describe 

EV adoption as the largest transition in over a century in the area of personal transportation, and 

their analysis of large-scale components manufacturing finds that labor demand will increase [1]. 

Workforce implications from roadway electrification is an aspect of EV adoption that is 

underexplored in the existing literature [51], but production, maintenance, and recycling are 

discussed. Since recent data continue to show that economic factors are the greatest limiter to EV 

ownership [52], this paper suggests that support for accessing EV-related job training and 

improved job opportunities is one of the best ways all communities can benefit from the global 

EV transition. 

Currently, some students are less well prepared, starting in K-12, to enter the workforce 

than their classmates [53], so improved unilateral support is certainly called for. The literature 

shows another significant gap in knowledge relating to the impact of EV adoption for rural-

based businesses [54]. A study of multiple countries found a lack of skilled EV technicians 

available for garages looking to hire [55]. Saleet et al. suggest that EV skills be taught at levels 

suitable for vocational, technical, and higher diplomas [19], Liu et al. report on a university 



electric vehicles certificate that can be completed in nine months [56], and Yeh discusses 

community college partnerships [57]. Vijayalayan details a model-based approach to learning 

EV skills in motor control, battery management, fuel cells, electrical systems, and system 

simulation [58]. Reolfi et al. offer a database delineating the skills needed for EV light-duty 

automotive service work [59]. Car manufacturers will need to strategize extensive workforce 

planning to anticipate shifting labor needs in production and supply chains [60], [61]. One 

proposed solution is to provide support for workers to develop new skills and possibly relocate 

in the supply chain, for example moving from production of components to recycling of them 

[62], [63]. It must be noted that as governments change leadership, political and economic 

support for electrification also changes, impacting buyer incentives, and potentially EV sales, 

then possibly manufacturing demand, and infrastructure funding [64]; all of which impacts the 

workforce [18]. In light of concerns raised by numerous EV analysts, and workforce 

opportunities highlighted here, an inductive research case study was conducted to seek 

community participation on a path forward. 

Report on Community Participatory Research Case Study 

The literature reviewed above noted a significant gap in existing research for concrete 

plans addressing how people who do not own electric vehicles can benefit from EV adoption. 

The research reported below was motivated to help fill this gap by listening to people in a 

near-port community, then amplifying their concerns and solutions. What follows are the 

study methods, findings, discussion and recommendations, and conclusions. 

Methodology 

 

This inductive, mixed-methods case study was designed to provide information on how 

members of a near-port community perceive electric vehicles, and what concerns and advice they 

have related to advancing transportation, environmental, employment, and health gains related to electric 

vehicles. An additional question was which factors and processes lead to strong partnerships 

regarding EV implementation. “Case studies are widely used among qualitative researchers 



because of their explicit focus on context and dynamic interactions [66].” This is well-suited to a 

community study focused on the local context and relationships. The community-engaged 

approach of this study also responds to the gap found in the literature review, calling for more 

research that gives community members openings to share their knowledge and put forward 

solutions addressing their concerns about EV adoption. Preliminary findings [2] and findings 

that resulted in a novel proposal for community benefits as part of charging station infrastructure 

were reported previously [3], whereas this paper focuses on findings related to workforce 

development. 

Context and Setting 

 Over the time period of one year, the research team collected in-depth data using multiple 

methods and sources: public meetings, local news forums, surveys, and interviews. These data 

provided a rich context to aid understanding community needs and priorities, build from local 

knowledge, refine research questions to improve relevance, and then disseminate the results. In 

terms of background, family and job experiences, and language skills, it is a varied team with some 

members who have lived or worked in the study area, a near-port community in the Western 

United States.  

Data Collection 

 Team members attended public meetings and events, including at least 2-3 of each of the 

six community councils in the Southside (anonym) area, meetings of a collaborative Southside 

Coalition that includes the six council chairs and other community leaders, and dozens of  

community service days, international market, and related conferences, panels, film screenings, 

and school and library events. Notes were kept of people’s comments and concerns expressed at 

these events, and recurring agenda topics. The field notes included describing behaviors, 

activities, reflections on mood, interactions, processes, and context, so that “themes, patterns, 

understandings, and insights” could be extracted during analysis [67]. 

The news forums monitored included local newspapers (also coverage of local news on 



national and international news websites), community newsletters from each of the community 

councils, bulletins from the city council members who cover the area, and daily listserv news 

summaries from the American Society for Engineering Education (ASEE) on engineering and 

technology news selected from thousands of sources. Topics included news of Southside 

partners, jobs, the sponsoring engineering research center, environment, education, inland port, 

air quality, energy and energy policy, electric vehicles and/or EV charging, EV legislation, 

electrification, and EV battery materials. 

Five survey sessions were held in library, community recreation center, and market 

spaces. Participants were recruited with posters in English and Spanish that invited participation 

in a 5-minute survey with 15 questions, in exchange for $5 cash to honor their time. Approved 

researchers distributed the surveys with pens on clipboards, so participants could find a place to 

answer privately. Completed surveys were kept securely and results stored in a password-

protected online database. A copy of the survey is provided as Appendix A. 

Twenty-one 90-minute interviews were conducted on Zoom with 11 community leaders 

and 10 liaisons recruited through publicly available email addresses or contact with the research 

center’s community outreach staff. Snowball method extended the recruiting to other community 

members recommended in interviews or by email recipients. Participants were given a choice of 

interview format (phone, in-person, or online), and preferred honorarium ($50 gift card or 

check). A wide range of people were in this group in terms of background, family and job 

experiences, ability, education, wealth, and religion, in order to represent the broad community. 

Community leaders were defined as people in elected or appointed positions or working in 

libraries or schools in the Southside area. Community liaisons were defined as people affiliated 

with organizations working to advance community engagement or energy solutions in the 

Southside geographic area. Participant selection was based foremost on direct work with 

geographic sub-communities, and focal interest areas identified (transportation, environment, or 

health). 



Data Analysis 

Quantitative data from the Likert survey questions were analyzed. The transcripts of 

interviews, field notes from public meetings and events, survey short answer responses, and files 

from local news forums were the basis of the qualitative analysis. The transcripts were coded 

individually using a constructivist approach of coding/open coding [68] to determine categories. 

This process particularly kept in mind the research questions. Interview participants were asked 

to describe their community, its strengths, values, priorities, and goals. Other questions were 

about community partnerships, specifically related to transportation, health, employment, 

education, and desired community outcomes related to electric vehicles. 

Limitations 

As a bounded case study, the data collected is from a very particular place and time, and 

materials were available only in Spanish and English. Some people may also not have 

participated due to lack of transportation to the research sites, or being too busy with other life 

demands. As this is a large and varied community, a lack of familiarity with some cultural 

norms, distrust of strangers, or discomfort with data collection could have been barriers to 

recruiting participants. Frequent discussions among team members worked to establish 

respectful interactions and to overcome many limitations, but no study can represent every view 

in the community. 

Findings 

 

The survey was very useful in providing data on community concerns relative to EVs 

and as well as hoped-for benefits. The majority of survey respondents said that electric vehicles 

can have positive health impacts by reducing toxic air pollution (94% said a moderate to great 

deal of positive effect). Respondents said EV can benefit the community by helping the 

environment (89% moderate to great deal of benefit). On workforce impact, only 8% said no 

benefit while 71% said moderate to great deal of benefit. Some questions asked about potential 

community harms (electricity demand, ugly wires or power stations, taxes to support 



infrastructure, unwanted traffic) and replies indicated little to moderate concern. Asked if local 

access to charging would benefit the community, 3% said not at all, 13% a little, 28% a 

moderate amount, 32% a lot, and 24% a great deal. Predicting community use of public charging 

stations with fast charging for e-bikes and scooters as well as cars, replies ranged from 2% not at 

all, 8% a little, 25% a moderate amount, 41% a lot, to 25% a great deal. The most common 

subject in the write-in question on the survey was economic concern (16 respondents), followed 

by 13 comments positive about environment/health impacts, 12 comments negative about 

environmental impact to produce/dispose of EV, 10 about charging infrastructure, 9 generally 

positive, and 5 addressing education about EV. 

 

Figure 1 Graph of survey responses to question 3 

 

 The interview data provided a richness to the discussion of factors related to community 

decision-making power and benefits from electrification, community concerns and hopes related to 

EVs, and how to build strong partnerships relative to EV implementation. During the semi- 

structured interviews, participants described their community strengths, values, goals, and 

priorities. They also gave examples of what makes good or bad community partnerships.



Participants further discussed what parity would look like for their community with 

transportation, health, education, and employment. Since this paper focuses on the intersection 

of jobs and transportation, particularly EV workforce development, those responses will be 

shared, whereas readers may find a more complete report in another paper [3]. 

Theme Sample quote 

Public Transportation “Public transit [is] just not reliable enough to be able to stick to a 
work schedule.” 

Work Commutes “The majority of Southside residents [have] to commute 
somewhere for work. We have to make it more convenient, more 
affordable, and easier.” 

Health “Then people also will not be skipping work or not being able to go 
to work because they're not getting sick as frequent as how they're 
getting sick right now.” 

Workforce “They don't know what else is out there for them. And so, they end 
up just working menial jobs and not knowing where to go next.” 

 

Table 1 Sample quotes from participant interviews 

 

Themes that emerged from the interviews include public transportation access, work 

commutes, related health issues, and workforce development support. Examples of comments 

about public transportation included: “We've got people who have to walk two miles to work, 

because they can't rely on public transportation,” “Public transit [is] just not reliable enough to 

be able to stick to a work schedule,” and “What we have is a commuter system, one designed to 

filter people into and out of the [city] for commerce purposes, but it relies upon you 

[having]...some kind of car.” Comments about work commutes included: “Just the nature of the 

blue-collar employment is not really something that can be done remotely,” “The majority of 

Southside residents [have] to commute somewhere for work. We have to make it more 

convenient, more affordable, and easier,” and “All this forces you to buy a car because people, 

they have to give up some things in order to buy a car so they can go to work.” Comments 

related to health included: “I have friends and neighbors who don't particularly come out when 

their air quality is bad. But then, not being able to come out means that she can't work. So that's 

just like this cycle of chaos that needs to be better,” “Then people also will not be skipping work 



or not being able to go to work because they're not getting sick as frequent as how they're getting 

sick right now.” Lastly, workforce development support comments included: “An electrification 

path for [the state] and transportation and...the workforce is going to be a key component of how 

they're imagining this,” “If we can get people in the refugee communities to be involved in the 

employment sector, for instance, so that they can be a part of the workforce in developing the 

electric vehicles, that will help,” “It would be disingenuous of us to imagine a transition in our 

electric system that doesn't include workforce, that doesn't think about how it impacts 

people...we know that this has to be one of the areas that we start thinking deeply about,” “A lot 

of kids don't want to go to school, but they don't know what else is out there for them. And so, 

they end up just working menial jobs and not knowing where to go next.” 

 Some of the best practices distilled from the data include intentional engagement and 

follow through that respects community expertise, recognizes legacy impacts on community 

wellbeing, and seeks (not extracts) existing community information. Some suggested sources for 

this engagement are libraries, local news sources, community services, research institutes, 

educators, and nonprofits. Foremost, workforce development starts with building trust, dialogue 

with residents and local leaders, proactively reaching as many different groups as possible, 

partnering with local groups, and compensating individuals for their time and knowledge. Aim to 

retain economic benefits locally by providing information on jobs and training in accessible 

formats distributed through the local partners. To work effectively with the community, notice 

translation needs, consider dependent care, and provide tech access/assistance. Workforce 

development is founded on human relations and trust. Expect to navigate tensions between 

profit-based goals and community needs, so remember some dividends are not quantifiable. 

Discussion and Recommendations 

 The data make more vivid what the literature review found about transportation needs 

being intertwined with other human concerns about employment, health and education [3], [22]. 

The calls to action at this time of a global electrification transition include improved public 



transportation that affordably and efficiently gets people to work without cars; and listening, 

planning, and action to ensure all people benefit from improved air quality and jobs in the EV 

workforce. There was a clear assumption among interviewees that they did not expect individual 

EV ownership in their communities, since as Hathaway and others noted in the literature review, 

affordability is a tremendous barrier [31]. The interviews focused instead on public 

transportation improvements. Comments about community health resonated with Canepa et al. 

and others who wrote about improving air quality to improve environmental conditions in all 

communities [35]. Additionally, Finley-Brook and Holloman specifically suggested that energy 

parity should involve widespread benefits like cleaner air and more green jobs [12], which is the 

main point emerging from this research. 

Expanding on the call for listening, planning, and action, this paper will next address a 

concrete list of EV workforce development best practices that have come from the community- 

engaged research. This begins with attention to basic needs such as multi-language translation, 

dependent care, technology access, proximity to familiar site location, public transportation 

access, and economy of time. To apply this, anyone planning a job fair should have interpreters 

on site and materials in languages beside English. The event could be at a school or elder daycare 

facility and coordinated around pick-up/drop-off times, or could have a family-friendly 

environment with small prizes for kids, healthy treats, or a play area. Job fairs must have free 

WIFI as well as computers and people available to assist interested applicants with online forms 

which may require getting an email address, password, and setting up an account. A quote from 

our data explained: “They have to attach a resume and fill out all of that information in an online 

application and have an email account and a text and a phone that text messages. It's really hard 

for people who have traditionally been left out.” When planning training or a job fair, it shows 

respect for people who are likely working more than one part-time job, if the event provides food 

and moves efficiently so that people can drop in and out as needed but still be able to connect in 

meaningful ways. One interviewee commented: “You're going to get a solid group of people that 



are interested in being a part of this conversation, and yes, it does take child care and providing a 

meal...if you didn't provide a meal they still have to go home and cook and feed their children.” 

 Other advice from interview participants was to start early with support for kids still in 

school, echoing the research of Jeffrey and Jimenez [53]. “There's a lot of kids who are not 

suited for college and don't know where to go next and just lose their way. There's no one guiding 

them to apprenticeships or to other kinds of employment. And so, they get lost.” Another 

participant asked, “Can our schools, and can our community colleges, become feeders for these 

huge employers?” Part of this is sharing detailed information about how these job transitions can 

be possible. One person interviewed said, “Organizations that are hiring [can show communities], 

‘Look, we have tuition reimbursement, we have benefits, we have insurance and we pay this 

much...’ These are incredible opportunities that are there, but sometimes my community don't 

see them, so we have to come to the community to show it to them.” In the case of this study, 

researchers compiled information on a wide variety of training and job opportunities with local 

contact information, costs, and benefits. This information was disseminated back to the community 

partners, school counselors, and study participants in brochure format with QR code for easy online 

access to links. These specific actions were all recommended from data collected in our 

community-engaged case study and are highly applicable to other locations. If governments, 

schools, and employers will adopt these best practices, all community members can benefit from 

electrification. 

Conclusion 

This paper has shared a review of literature relevant to electric vehicle adoption, 

infrastructure, and community impacts. The review can be useful to identify gaps in existing 

knowledge which can guide future studies. The review also foregrounds one case study reported 

here which was motivated by the discovery of a lack of community-engaged research on the 

subject of electric vehicles, and a lack of concrete solutions to the existing lack workforce 

development support. The research team seeks to amplify the voices of those participating in the 



community study by sharing best practices to guide EV workforce development. Responding to 

concerns by elevating community knowledge and solutions has been the motivation behind this 

research. Many opportunities exist for researchers, educators, and policy makers to apply and 

expand upon what is reported here, supporting shared community growth that benefits everyone. 

Funding note: This work was supported in part by the National Science Foundation 

(NSF) under Award #1941524 prior to Executive Order 14151 on January 20, 2025. 



References 

[1] T. Cotterman, E. R. Fuchs, K. S. Whitefoot, and C. Combemale, “The transition to electrified 

vehicles: Evaluating the labor demand of manufacturing conventional versus battery 

electric vehicle powertrains.” Energy Policy, 114064, p. 188, 2024. 

[2] P. Parkinson, F. Groves, E. Mecham, A. Wilson-Lopez, I. Santiago, and J. Ramos-Chavez, 

“Community Perceptions of Procedural and Distributive Justice in Engineered Systems: 

A Case Study of Community-Engaged Vehicular Electrification.” In 2023 ASEE Annual 

Conference & Exposition, Baltimore, MD, USA, June 25-28, 2023. 

 

[3] P. Parkinson, F. Groves, E. Mecham, A. Wilson-Lopez, and I. Santiago, “Designing Electric 

Vehicle Charging Infrastructure to Benefit All Residents.” [Manuscript submitted for 

publication], 2024. 

[4] Alternative Fuels Data Center. “Batteries for Electric Vehicles.” U.S. Department of Energy. 

[Online]. Available: https://afdc.energy.gov/vehicles/electric-batteries. [Accessed Jan. 6, 

2025]. 

 

[5]  S. Deb, K. Tammi, K. Kalita, and P. Mahanta, “Review of recent trends in charging 

infrastructure planning for electric vehicles.” Wiley Interdisciplinary Reviews: Energy 

and Environment, 7(6), e306, 2018, https://doi-org.dist.lib.usu.edu/10.1002/wene.306. 

[6] J. Morgan, H. Wang and R. Zane, “Energy Packet Reservation and Optimization System for 

Electric Vehicle Energy Cost and Charging Station Peak Demand Reduction.” In 2024 

IEEE Power & Energy Society Innovative Smart Grid Technologies Conference (ISGT) 

(pp. 1-5). IEEE. February 2024. 

 

[7] J. Witt, “Nissan LEAF Battery Replacement Guide,” Battery Science. March 29, 2022. 

[Online]. Available: https://www.recurrentauto.com/research/nissan-leaf-battery- 

replacement. (2022, March 29). [Accessed May 1, 2024]. 

[8] Environmental Protection Agency. “Green Vehicle Guide.” January 24, 2024. [Online]. 

Available: https://www.epa.gov/greenvehicles. [Accessed Jan. 6, 2025]. 

 

[9] R. Krishnan, J. Ng, J. Valle, J. Mulrow, N.A. Maïga, “Reconfigurations of life cycle 

assessment: Valuing life over lithium.” In 2023 ASEE Annual Conference & Exposition. 

[10] T. Riofrancos, A. Kendall, K. K. Dayemo, M. Haugen, K. McDonald, B. Hassan, M. 

Slattery, and X. Lillehei, “Achieving Zero Emissions with More Mobility and Less 

Mining.” Climate and Community Project. 2023. 

http://www.climateandcommunity.org/more-mobility-less-mining 

 

[11] P. Wells, “Converging transport policy, industrial policy and environmental policy: The 

implications for localities and social equity.” Local Economy, 27(7), 749-763, 2012. 

https://afdc.energy.gov/vehicles/electric-batteries
https://doi-org.dist.lib.usu.edu/10.1002/wene.306
https://www.recurrentauto.com/research/nissan-leaf-battery-replacement
https://www.recurrentauto.com/research/nissan-leaf-battery-replacement
https://www.epa.gov/greenvehicles
http://www.climateandcommunity.org/more-mobility-less-mining


[12] M. Finley-Brook and E. L. Holloman, “Empowering energy justice.” International Journal 

of Environmental Research and Public Health, 13(9), 926, 2016. 

 

[13] M. Minkler, V. B. Vásquez, and P. Shepard, “Promoting environmental health policy 

through community based participatory research: a case study from Harlem, New York.” 

Journal of Urban Health, 83, 101-110, 2006. 

[14] V. Azarova, J. J. Cohen, A. Kollmann, and J. Reichl, “The potential for community financed 

electric vehicle charging infrastructure.” Transportation Research Part D: Transport and 

Environment, 88, 102541, 2020. 

[15] M. Demartini, M. Ferrari, K. Govindan, and F. Tonelli, “The transition to electric vehicles 

and a net zero economy: A model based on circular economy, stakeholder theory, and 

system thinking approach.” Journal of Cleaner Production, 410, 137031, 2023. 

[16] M. Tamba, J. Krause, M. Weitzel, R. Ioan, L. Duboz, M. Grosso, and T. Vandyck, 

“Economy-wide impacts of road transport electrification in the EU.” Technological 

forecasting and social change, 182, 121803, 2022. 

 

[17] C. Osatis and C. Asavanirandorn, “An exploring human resource development in small and 

medium enterprises in response to electric vehicle industry development.” World Electric 

Vehicle Journal, 13(6), 98, 2022. 

[18] P. Patil, “Sustainable transportation planning: Strategies for reducing greenhouse gas 

emissions in Urban Areas.” Empirical Quests for Management Essences, 1(1), 116-129, 

2021. 

[19] H. Saleet, A. Aldamsah, M. Banikhaled, A. Abu-Baker, R. A. Damseh, M. M. Al-Smadi,... 

and K. Hassouneh, “Importance and barriers of establishing educational/training 

programs in electric vehicles/hybrid-electric vehicles in Jordan.” World Electric Vehicle 

Journal, 14(9), 232, 2023. 

 
[20] S. Syed, “Shaping The Future Of Large-Scale Vehicle Manufacturing: Planet 2050 

Initiatives And The Role Of Predictive Analytics.” Nanotechnology Perceptions, 19(3), 

103-116, 2023. 

[21] A. Brown, “From aspiration to operation: Ensuring equity in transportation.” Transport 

Reviews, 42(4), 1–6, 2022. https://doi- 

org.dist.lib.usu.edu/10.1080/01441647.2022.2064527 

 

[22] G. Carlton and S. Sultana, “Transport equity considerations in electric vehicle charging 

research: A scoping review.” Transport Reviews, 43(3), 330-355, 2023. 

[23] B. Caulfield, D. Furszyfer, and A. Stefaniec Foley, “Measuring the equity impacts of 

government subsidies for electric vehicles,” Energy, Volume 248, 2022, 123588, ISSN 

0360-5442, 2022. https://doi.org/10.1016/j.energy.2022.123588. 

https://doi-org.dist.lib.usu.edu/10.1080/01441647.2022.2064527
https://doi-org.dist.lib.usu.edu/10.1080/01441647.2022.2064527
https://doi.org/10.1016/j.energy.2022.123588


[24] J. Henderson, “EVs are not the answer: A mobility justice critique of electric vehicle 

transitions.” Annals of the American Association of Geographers, 110(6), 1993–2010, 

2020. https://doi-org.dist.lib.usu.edu/10.1080/24694452.2020.1744422 

[25] Y. Ju, L. J. Cushing and R. Morello-Frosch, “An equity analysis of clean vehicle rebate 

programs in California.” Climatic Change, 162, 2087-2105, 2020. 

 

[26] H. A. U. Khan, S. Price, C., Avraam, and Y. Dvorkin, “Inequitable access to EV charging 

infrastructure.” The Electricity Journal, 35(3), 107096, 2022. 

[27] E. O. C. Lewis, D. MacKenzie, and J. Kaminsky “Exploring equity: How equity norms have 

been applied implicitly and explicitly in transportation research and practice.” 

Transportation Research Interdisciplinary Perspectives, 9, 100332, 2021. https://doi- 

org.dist.lib.usu.edu/10.1016/j.trip.2021.100332 

 

[28] F. S. Mandolakani, & P. A. Singleton, “Electric vehicle charging infrastructure deployment: 

A discussion of equity and justice theories and accessibility measurement.” 

Transportation Research Interdisciplinary Perspectives, 24, 101072, 2024. 

https://doi.org/10.1016/j.trip.2024.101072 

 

[29] C. Mullen and G. Marsden, “Mobility justice in low carbon energy transitions.” Energy 

Research & Social Science, 18, 109-117, 2016. 

 

[30] S. Hardman, K. L. Fleming, E. Khare, and M. M. Ramadan, “A perspective on equity in the 

transition to electric vehicle. MIT Science Policy Review, 2, 46, 2021. https://doi- 

org.dist.lib.usu.edu/10.38105/spr.e10rdoaoup 

[31] Z. Hathaway, H. Polis, J. Loomis, J. Boroski, A. Milano, and J. Ouyang, “A utility roadmap 

for expanding customer adoption of electric vehicles.” World Electric Vehicle Journal, 

12(2), 81, 2021. https://doi-org.dist.lib.usu.edu/10.3390/wevj1202008 

[32] C. W. Hsu and K. Fingerman, “Public electric vehicle charger access disparities across race 

and income in California. Transport Policy, 100, 59-67, 2021. 

 

[33] O. Linovski, K. Manaugh, and D. M. Baker, “The route not taken: Equity and transparency 

in unfunded transit proposals.” Transport Policy, 122, 77–84, 2022. https://doi- 

org.dist.lib.usu.edu/10.1016/j.tranpol.2022.04.015 

 

[34] M. Nazari-Heris, A. Loni, S. Asadi, and B. Mohammadi-ivatloo, “Toward social equity 

access and mobile charging stations for electric vehicles: A case study in Los Angeles.” 

Applied Energy, 311, 118704, 2022. https://doi- 

org.dist.lib.usu.edu/10.1016/j.apenergy.2022.118704 

https://doi-org.dist.lib.usu.edu/10.1080/24694452.2020.1744422
https://doi-org.dist.lib.usu.edu/10.1016/j.trip.2021.100332
https://doi-org.dist.lib.usu.edu/10.1016/j.trip.2021.100332
https://doi.org/10.1016/j.trip.2024.101072
https://doi-org.dist.lib.usu.edu/10.38105/spr.e10rdoaoup
https://doi-org.dist.lib.usu.edu/10.38105/spr.e10rdoaoup
https://doi-org.dist.lib.usu.edu/10.1016/j.tranpol.2022.04.015
https://doi-org.dist.lib.usu.edu/10.1016/j.tranpol.2022.04.015
https://doi-org.dist.lib.usu.edu/10.1016/j.apenergy.2022.118704
https://doi-org.dist.lib.usu.edu/10.1016/j.apenergy.2022.118704


[35] K. Canepa, S. Hardman, and G. Tal “An early look at plug-in electric vehicle adoption in 

disadvantaged communities in California.” Transport Policy, 78, 19–30, 2019. 

https://doi-org.dist.lib.usu.edu/10.1016/j.tranpol.2019.03.009 

 

[36] Q. Zhang, H. Li, L. Zhu, P. E. Campana, H. Lu, F. Wallin, and Q. Sun, “Factors influencing 

the economics of public charging infrastructures for EV–A review.” Renewable and 

Sustainable Energy Reviews, 94, 500–509, 2018. https://doi- 

org.dist.lib.usu.edu/10.1016/j.rser.2018.06.022 

 
[37] H. Gong, M. Q. Wang, and H. Wang, “New energy vehicles in China: policies, 

demonstration, and progress.” Mitigation and Adaptation Strategies for Global 

Change,18, 207-228, 2013. 

 
[38] J. Dixon, P. B. Andersen, K. Bell, and C. Træholt, “On the ease of being green: An 

investigation of the inconvenience of electric vehicle charging.” Applied Energy, 258, 

114090, 2020. https://doi-org.dist.lib.usu.edu/10.1016/j.apenergy.2019.114090 

[39] S. C. Ma and Y. Fan, “A deployment model of EV charging piles and its impact on EV 

promotion.” Energy Policy, 146, 111777, 2020. https://doi- 

org.dist.lib.usu.edu/10.1016/j.enpol.2020.111777 

 

[40] K. Hoogland, K. S. Kurani, S. Hardman, and D. Chakraborty, “If you build it, will they 

notice? Public charging density, charging infrastructure awareness, and consideration to 

purchase an electric vehicle.” Transportation Research Interdisciplinary Perspectives, 

23, 101007, 2024. 

 

[41] G. J. Carlton and S. Sultana, “Electric vehicle charging station accessibility and land use 

clustering: A case study of the Chicago region.” Journal of Urban Mobility, 2, 100019, 

2022. 

 

[42] R. Zhang, N. Horesh, E. Kontou, and Y. Zhou, “Electric vehicle community charging hubs 

in multi-unit dwellings: Scheduling and techno-economic assessment.” Transportation 

Research Part D: Transport and Environment, 120, 103776, 2023. 

[43] A. M. Varghese, N. Menon, and A. Ermagun, “Equitable distribution of electric vehicle 

charging infrastructure: A systematic review.” Renewable and Sustainable Energy 

Reviews, 206, Article 114825, 2024. https://doi.org/10.1016/j.rser.2024.114825 

[44] Y. Zhou, D. Gohlke, M. Sansone, J. Kuiper, and M. P. Smith, “Using mapping tools to 

prioritize electric vehicle charger benefits to underserved communities.” Argonne 

National Lab, Argonne, IL (United States), No. ANL/ESD-22/10, 2022. 

https://doi-org.dist.lib.usu.edu/10.1016/j.rser.2018.06.022
https://doi-org.dist.lib.usu.edu/10.1016/j.rser.2018.06.022
https://doi-org.dist.lib.usu.edu/10.1016/j.enpol.2020.111777
https://doi-org.dist.lib.usu.edu/10.1016/j.enpol.2020.111777


[45] S. Chatterjee, R. Chaudhuri, D. Vrontis, and S. Bresciani, “Exploring the effect of 

government incentives on electric vehicle purchase intention in smart cities.” Journal of 

Cleaner Production, Volume 477, 2024, 143841, ISSN 0959-6526, 

https://doi.org/10.1016/j.jclepro.2024.143841. 

[46] Alternative Fuels Data Center. “Electric Vehicle Benefits and Considerations.” U.S. 

Department of Energy. Accessed Jan. 13, 2025. [Online]. Available: 

https://afdc.energy.gov/fuels/electricity-benefits 

 

[47] J. Gao, F. Zuo, D. Yang, Y. Tang, K. Ozbay, and M. Seeley, “Toward Equitable Progress: A 

Review of Equity Assessment and Perspectives in Emerging Technologies and Mobility 

Innovations in Transportation.” Journal of Transportation Engineering, Part A: Systems. 

151(1), 03124003, 2025. 

 

[48] F. Rouhana, J. Zhu, D. Chacon-Hurtado, S. Hertel, and A. C. Bagtzoglou, “Ensuring a Just 

Transition: The Electric Vehicle Revolution from a Human Rights Perspective.” Journal 

of Cleaner Production, 142667, 2024. 

 
[49] B. Reynante, “Learning to design for social justice in community‐engaged engineering.” 

Journal of Engineering Education, 111(2), 338-356, 2022. 

[50] S. Esmene, T. J. Taylor, and M. Leyshon, “A systems thinking approach to exploring the 

influence of the media on how publics engage with and develop dialogues relating to 

electric vehicles.” Frontiers in Communication, 2020. doi: 10.3389/fcomm.2020.00059 

 

[51] M. Tamba, J. Krause, M. Weitzel, R. Ioan, L. Duboz, M. Grosso, and T. Vandyck, 

“Economy-wide impacts of road transport electrification in the EU.” Technological 

forecasting and social change, 182, 121803, 2022. 

 
[52] M. Farajnezhad, J. S. T. S. Kuan and H. Kamyab, “Impact of economic, social, and 

environmental factors on electric vehicle adoption: a review.” Eyes, 17(24), 39-62, 2024. 

[53] A. Jeffrey and L. Jimenez “Preparing Students of Color for the Future Workforce: Lessons 

from Communities in Indiana and New Mexico.” Center for American Progress. 2021. 

 

[54] A. Jones, J. Begley, N. Berkeley, D. Jarvis, and E. Bos, “Electric vehicles and rural 

business: Findings from the Warwickshire rural electric vehicle trial.” Journal of Rural 

Studies, 79, 395-408, 2020. 

 

[55] Lemphers, N., Bernstein, S., Hoffmann, M., & Wolfe, D. A. (2022). Rooted in place: 

Regional innovation, assets, and the politics of electric vehicle leadership in California, 

Norway, and Québec. Energy Research & Social Science, 87, 102462. 

[56] Y. Liu, R. A. Leonard, N. VandeVeegaete, K. O’Connor and W. A. Koepf, "Empowering 

Tomorrow’s Automotive Workforce: Cutting-Edge Electric Vehicles Certificate and 

https://doi.org/10.1016/j.jclepro.2024.143841
https://afdc.energy.gov/fuels/electricity-benefits


Battery Center," 2024 47th MIPRO ICT and Electronics Convention (MIPRO), Opatija, 

Croatia, 2024, pp. 1295-1299, doi: 10.1109/MIPRO60963.2024.10569558. 

 

[57] C.P. Yeh, “A university and community college partnership to meet industry needs for 

future workers in advanced automotive technology.” ASEE Annual Conference and 

Exposition, Conference Proceedings. 2013. 

[58] R. Vijayalayan, R. Rao, and S. Venugopal, “Pragmatic Model-Based Design approach to 

accelerate and scale the EV Skills development.” In 2023 IEEE International 

Transportation Electrification Conference, ITEC-India, pp. 1-4, December 2023. 

[59] R.L.R. Reolfi, E.R.H. Fuchs, and V.J. Karplus, “Anticipating the impacts of light-duty 

vehicle electrification on the U.S. automotive service workforce.” Environmental 

Research Letters, 18 (3), art. no. 031002, 2023. 

http://iopscience.iop.org.dist.lib.usu.edu/journal/1748-9326 doi: 10.1088/1748- 

9326/acbb93 

 

[60] M. Kolter, M. Grunow, R. Kolisch, and T. Stäblein, “Strategic workforce and project 

planning for engineering automotive production systems: tackling the transition to 

electric vehicles.” International Journal of Production Research, 1-21, 2024. 

[61] D. Küpper, K. Kuhlmann, K. Tominaga, A. Arora, and J. Schlageter, “Shifting gears in auto 

manufacturing.” BCG, 2020. www.bcg.com/publications/2020/transformative-impact-of- 

electric-vehicles-on-auto-manufacturing 

 

[62] M. Demartini, M. Ferrari, K. Govindan, and F. Tonelli, “The transition to electric vehicles 

and a net zero economy: A model based on circular economy, stakeholder theory, and 

system thinking approach.” Journal of Cleaner Production, 410, 137031, 2023. 

 

[63] B. I. Chigbu, “Advancing sustainable development through circular economy and skill 

development in EV lithium-ion battery recycling: a comprehensive review.” Frontiers in 

Sustainability. 10.3389/frsus.2024.1409498, 2024. 

[64] M. Zhang, and T. Batjargal. "Review on new spending of United States bipartisan 

infrastructure bill." Journal of Infrastructure, Policy and Development 6.2:1507, 2022. 

[66] C. Marshall, G. B. Rossman, and G. L. Blanco, Designing Qualitative Research (7th 

Edition). Thousand Oaks, CA: SAGE Publications, 2021. 

 

[67] M. Q. Patton, Qualitative Research & Evaluation Methods: Integrating Theory and 

Practice. Thousand Oaks, CA: SAGE Publications, 2015. 

[68] J. M. Corbin and A. Strauss, “Grounded theory research: Procedures, canons, and evaluative 

criteria.” Qualitative Sociology, vol. 13, no. 1, pp. 3-21, 1990. 

http://iopscience.iop.org.dist.lib.usu.edu/journal/1748-9326
http://www.bcg.com/publications/2020/transformative-impact-of-


APPENDIX A: Survey on Perceptions of Electric Vehicles 

Thank you for taking the time to complete this five-minute survey! Please circle the response 

that indicates the extent to which you agree with each statement. 

Electric Vehicles 

1. Electric vehicles (freight trucks, buses, cars) can improve health in my community by 

reducing toxic air pollution. 

Not at all A little A moderate amount A lot A great deal 

2. Electric vehicles can benefit my community by helping the environment. 

Not at all A little A moderate amount A lot A great deal 

 
3. Electric vehicles can benefit my community by bringing new jobs. 

Not at all A little A moderate amount A lot A great deal 

4. Electric vehicles can harm my community by taking electricity that is needed for other 

purposes. 

Not at all A little A moderate amount A lot A great deal 

5. Electric vehicles can harm my community because there may be ugly wires or power stations 

needed to support them. 
Not at all A little A moderate amount A lot A great deal 

 

6. Electric vehicles can harm my community because legislators may raise taxes to support new 

roads or charging stations for them. 
Not at all A little A moderate amount A lot A great deal 

 

 

 
Charging Stations for Electric Vehicles 

1. Public charging stations for electric vehicles can benefit my community by providing local 

people with access to charging. 
Not at all A little A moderate amount A lot A great deal 

 

2. Public charging stations can harm my community because they would bring unwanted traffic 

from people outside the community. 
Not at all A little A moderate amount A lot A great deal 

 

3. People in my community would use public charging stations if they offered a range of options 

(e.g., for e-bikes, scooters, small cars) for fast charging. 
Not at all A little A moderate amount A lot A great deal 



Wirelessly Charging Roads 

Many states are installing roads that can charge electric vehicles as people are driving. 

1. Wirelessly charging roads can benefit my community. 

Not at all A little A moderate amount A lot A great deal 

Background Information 

1. Do you own a car or other vehicle (e.g., motorcycle, van)? 

 

I own a vehicle. I do not own a vehicle. Prefer not to say 

 

2. How do you identify in terms of race or ethnicity? (Circle all that apply) 

 

African American or Black Asian Latina/o or Hispanic 

Native American or Alaskan Native Native Hawaiian or Pacific Islander White 

Other :   Prefer not to say 

3. What is the highest level of education you have completed? 

Less than High School Some High School  High School  Associates Degree 

Bachelor’s Degree Graduate Degree Trade School Prefer Not to Say 

4. Have you or your family participated in any events related to clean energy sponsored by 

[redacted] or another organization? Please circle all that apply. 

Career Fair Booth at Partners in the Park 

Engineering Activities Listening Session 

Other (please specify): No, none 

 

 

5. Do you have other comments about how electric vehicles, charging stations, or wirelessly 

charging roads might benefit or harm your community? 
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