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Policy Question 

In addition to lower electric bills, what economic and health co-benefits can be identified 

and consistently delivered to low- and moderate-income communities through the installation of 

community solar arrays by non-profit organizations like GRID Alternatives? 

Executive Summary 

 Photovoltaic (PV) systems have come down significantly in cost in the last 45 years 

making them affordable for some homeowners. Despite the drop in price, the up-front cost is still 

prohibitive for many households and purchasing a solar home system is illogical for renters. 

Community solar programs are a model to provide access to renewable energy for renters or 

homeowners who cannot afford solar home systems. Typically, community solar programs are 

powered by utility-scale ground mounted solar arrays that are installed in or nearby a community 

and eligible individuals can become subscribers to the community solar program through their 

utility. Subscribers of community solar programs who sign up through their utility receive 

reductions on their utility bill that are proportionate to the amount they have invested into the 

program. My client, GRID Alternatives, is a non-profit organization that installs community 

solar arrays for low- and moderate-income communities in partnership with local utilities or 

cooperatives. To strengthen communities’ capacity and achieve its mission to “build community-

powered solutions to advance economic and environmental justice through renewable energy” 

GRID Alternatives hires and trains community members to install the community solar arrays 

that help power their region. GRID Alternatives is interested in better understanding how 

community solar programs are delivering additional co-benefits to workforce training 

participants and community solar subscribers, in addition to receiving a lower utility bill.  
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To learn more about these co-benefits I focused on GRID Alternative’s community solar 

project in Anza, California. I conducted seven community interviews with subscribers of the 

community solar program, a workforce training participant, and the general manager of the 

partnering cooperative, Anza Electric Cooperative. These interviews revealed two key findings:  

- In addition to gaining work experience installing utility-scale solar arrays, workforce 

training participants built valuable soft skills like teamwork and self-confidence that 

benefit them in the workplace  

- Subscribers of the community solar program, who were receiving a reduced utility bill, 

experienced an economic “buffering effect” from the external pressures of inflation, the 

economic downturn associated with the COVID-19 pandemic, and rising gas prices  

 

Based on these interviews, the recommendations I provide to GRID Alternatives include: 

- Continue to collect qualitative interview data from members of the workforce training 

program and subscribers of the community solar program to make potential funders and 

policy makers aware of their stories 

- Support workforce training participants in gaining industry certifications needed to secure 

future employment opportunities in the renewable energy sector 

- Investigate the feasibility of offering utility-scale storage infrastructure to interested 

communities 

- Further investigate the magnitude of buffering effects through continued qualitative and 

quantitative data collection and analysis 
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- Prioritize the building and maintenance of strong relationships with community leaders to 

ensure the success of community solar programs and to support data collection efforts 

 

Policy Issue Overview 

 Low- and moderate-income communities experience barriers to purchasing solar PV 

systems. These barriers include a large up-front cost of PV systems, not owning a home and 

rooftop to mount a residential PV system, or owning a home that requires more immediate 

upgrades than a PV solar system to reduce energy costs. Community solar projects have become 

one way to help low- and moderate-income communities access PV renewable energy. 

Measuring the impacts of these community solar projects has traditionally been focused on 

carbon-free energy generation and the reduced utility bill for participating customers, but 

additional co-benefits of community solar projects such as job training, improved health 

outcomes, and economic stability associated with a reduced energy burden have not been 

adequately measured or assessed. These co-benefits need to be accurately evaluated by policy 

makers and funders when considering community solar projects because they may currently be 

undervaluing the impact these projects are having in low- and moderate-income communities. 

 As an organization committed to environmental justice, my client GRID Alternatives sees 

centering equity in the renewable energy transition as a critical part of their mission. GRID 

Alternatives has found that constructing community solar arrays is an effective method of 

increasing equitable access to renewable energy for low- and moderate-income communities. 

Resulting from this more equitable access community members may be experiencing tangible 

co-benefits associated with participating in GRID Alternative’s workforce training program and 
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subscribing to the community solar program. GRID Alternatives is looking to ultimately build a 

tool that can measure the co-benefits associated with installation of community solar arrays in 

low-and moderate-income communities to better source funding and political support for their 

efforts. Since so little is known about the potential co-benefits of community solar array 

installation, interviews conducted with community members to identify what health and 

economic co-benefits are being experienced was the first step towards developing this tool. 

Identifying these co-benefits in low- and moderate-income communities is the focus of my 

research and is the subject of this report. Once specific co-benefits are identified, GRID 

Alternatives can develop an internal data collection regimen for their work-force training 

program and as the program grows, begin to quantify these co-benefits. This internally collected 

workforce training data can be used with publicly available community economic and health data 

to quantify the impact of the co-benefits on the broader community. GRID Alternatives hopes to 

be able to use the findings from this data collection and analysis internally to inform the 

workforce training program and externally to demonstrate to funders and policy makers the 

connection between energy access and health and financial outcomes of communities. 

Background 

Falling Cost of Solar 

The cost of solar has dropped significantly in recent years but the up-front cost of solar 

PV systems is still prohibitive for many low- and moderate-income individuals. In 2019 for the 

first time ever solar PV achieved lower energy costs than the newest coal power plants 

("Renewables Beating Coal Competitors on Cost"). This historic economic milestone was a 

major step in our nation’s renewable energy transition.  This low-cost power generation was 
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made possible by economies of scale and technological advances in PV manufacturing which led 

to plummeting prices for consumers (Murtaugh, 2021). Between the years 1976 and 2019 the 

cost of a PV system dropped from $106 per watt to $0.38 per watt. This drop in price was 

associated with solar supply chains becoming more established and solar technology becoming 

more reliable and efficient (Toussaint, 2020). These lower costs were additionally subsidized 

through federal solar tax credits offered to homeowners beginning in 2005. Overwhelmingly, 

high-income households took advantage of these tax credits. Despite these falling prices, 

purchasing a residential PV system still requires a sizeable up-front investment which is not 

subsidized until the homeowners’ taxes are filed. Due to the structuring of these tax credits and 

the financial barriers to entry, almost all the homeowners who installed residential PV systems 

were affluent. According to a report from George Washington University Solar Institute, “Of the 

roughly 645,000 homes and businesses with rooftop solar panels in the US, less than 5 percent 

are households earning less than $40,000” (McDonnell, 2015). Successful attempts to expand 

use of PV renewable energy into low-income communities required creative strategies to 

overcome the barriers to access.  

Barriers to Access 

Although PV solar technology experienced an enormous drop in price, many barriers 

prevented many low- and moderate-income people from accessing this form of renewable 

energy. Not owning their roof, inability to access the loans needed to cover the upfront cost of 

PV systems, or owning a home that requires repairs before a PV system can be installed have 

been stumbling blocks for low-income residents trying to access PV renewable energy.  

Low-income renters face multiple barriers to using traditional rooftop solar arrays. Even 
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if a low- or moderate-income renter has the capital and interest to purchase a solar PV system, 

landlords are unlikely to approve an installation on their house. Additionally, even if landlord 

approves a solar PV installation, a residential array is not easily moved if the renter needs to 

relocate for any reason. The traditional rooftop PV array is not a suitable renewable energy 

solution for low- and moderate-income renters. 

Low-income or moderate-income residents often do not have the liquid cash or access to 

the loans needed to cover the up-front cost of a solar PV system. The typical 5 kW solar home 

system can cost between $15,000-$25,000 before incentives or subsidies are applied ("How 

Much Does a Typical Residential Solar Electric System Cost?", 2018). This cost is prohibitive to 

most low- or moderate-income residents.  

Depending on local building codes and zoning, the installation of a solar PV array may 

trigger additional required renovations to bring the structure up to code or be prohibited 

altogether. Specifically, re-wiring to incorporate a new PV system into the existing electrical 

system commonly necessitates mandatory upgrades (Argetsinger, 2017). Low- and moderate-

income homeowners may be unable to afford additional required improvements to meet building, 

fire, or electrical codes.  

One effective method to overcome these barriers and increase renewable energy access 

for low- and moderate-income community members is the development of community solar 

programs and installation of large ground mounted solar PV arrays.  

 

The Community Solar Model  
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The community solar model allows for individuals or households that may face barriers 

to installing their own PV system to share in the economic benefits of solar PV power 

generation. Participants purchase shares in a common solar array which is typically installed off-

site. In most models, shareholders receive electricity bill credits that are commensurate with the 

electricity generated by their share of the PV array. Legislation that allows for some form of 

community solar has been passed in 20 states and Washington DC (Heeter et al. 2020).  This has 

allowed for the establishment of pilot programs or statewide community solar programs. These 

programs vary in purview, but most allow for a version of virtual net metering to track 

subscriber’s solar credits ("Community Solar Basics", 2017).  

Variation in net metering arraignments impact how households or groups of households 

can benefit from community solar programs. Traditional net metering is a billing mechanism that 

allows homeowners that generate on-site electrical energy to get credit for any excess energy that 

they feed back onto the grid. This net metering arrangement is for one household (or customer) 

that has one meter and is most commonly used by households that have installed a residential 

solar PV array. Virtual net metering (VNM) is a similar billing mechanism that allow multiple 

customers to collect energy credits from a net-metered electric energy generator, such as a solar 

PV array, that is located on or off-site. This VNM arrangement allows for multiple customers 

with multiple meters to earn credits from a community solar installation ("Community Solar 

Basics", 2017). These net metering arrangements vary state-to-state depending on the supporting 

legislation. Additionally, the value of the energy credits earned by shareholders vary based on 

their local electricity retail rate.  

Differences in states’ regulation determines the size and reach of community solar 

programs depending on its location. State-by-state variation in legislation impacts how much 
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community solar can be put onto the grid, how much community solar can qualify for incentives, 

how community solar projects can be funded, and how many shares of a community solar project 

may be purchased by one subscriber. This variation impacts which states and stakeholders can 

capitalize on this legislation and start community solar programs.  

Community solar projects are one of the fastest growing sectors of the photovoltaic (PV) 

solar market in the US (Heeter et al. 2020). Between 2011 and 2015 more than 80 MW were 

installed and put online, with a total of 3.4 GW installed throughout the U.S. Continued growth 

of community solar is forecasted as more states pass supportive legislation (EESI, 2021). This 

growth is led by a few key states. Early in the movement to develop community solar, between 

2011 and 2015 Colorado led other states in its community solar capacity. More recently, 

Massachusetts and Minnesota have become the leaders in community solar and now account for 

66% of the total community solar capacity in the US. Other states like Georgia, which put 57 

megawatts (MW) of new community solar power online in 2017 alone, are starting to rapidly 

develop more community solar capacity (Heeter et al. 2020). As new states consider expanding 

existing community solar-supportive legislation or adopting new legislation it is critical to ensure 

policy makers and funders have a comprehensive understanding of the benefits community solar 

projects bring to low- and moderate-income communities.  

 

Community Solar in Anza, California 

To learn if co-benefits were being experienced by community solar subscribers and 

participants in GRID Alternative’s workforce training program I interviewed residents in Anza, 

California (more detail on my methodological approach is provided below). Anza is a close-knit 
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rural community of approximately 3,076 people in the high desert of inland southern California 

(Anza, California Population, 2022). It is a geographically isolated community situated between 

Palm Springs and San Diego. Anza has been serviced by the Anza Electric Cooperative since 

1951 (History Anza Electric Cooperative, 2022). The remoteness of Anza necessitates self-

reliance which, in part, has motivated Anza Electric Cooperative to prioritize renewable energy 

generation locally for its members. The cooperative installed a 3 MW solar array located right 

next to their office in Anza and in coordination with the Santa Rosa Band of Cahuilla Indians 

and GRID Alternatives installed a 1 MW solar array on the Santa Rosa Reservation which is 

located just southwest of the heart of Anza. There are 194 recognized adult tribe members, 150 

of whom live on the reservation (Santa Rosa Band of Cahuilla Indians, 2002).  

 

The Cahuilla People 

The native Cahuilla people have occupied much of the inland of southern California 

between the San Bernardino Mountains and Borrego Springs for thousands of years. The first 

contact with Europeans came when Juan Batista de Anza, a Spanish explorer who the town was 

later named after, encountered the Cahuilla people in 1774 (Anza California: People, 2006).  

This isolation and territorial control the Cahuilla people had experienced up until this 

point began to be steadily decline with the passage of the Homestead Act in 1862 (National 

Archives and Records Administration, 2022). Anglo-American ranchers, miners, and honey 

producers flooded into the area, displacing the Cahuilla as they settled. In 1891 the US 

government-imposed reservation boundaries via executive order on the Cahuilla people which 

reduced their territory to a fraction of what it was originally and splintered the community into 
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smaller bands of Cahuilla Indians (Santa Rosa Band of Cahuilla Indians, 2022). These smaller 

bands of Cahuilla Indians located throughout southern California are divided into three major 

geographical groups: The Pass or Western Cahuilla, Mountain Cahuilla, and Desert Cahuilla. 

The Santa Rosa Band of Cahuilla Indians are part of the Mountain Cahuilla group and now 

reside in the Cahuilla reservation in Anza, CA, or the surrounding areas (Santa Rosa Band of 

Cahuilla Indians, 2002). Despite the Cahuilla people being forced to split into smaller bands, the 

Santa Rosa Cahuilla Indians are resilient and maintain sovereignty and control over their 

reservation (Kennedy, 2022). 

 

Low-Income Community Solar Test Case 

GRID Alternatives Inland Empire in partnership with the Anza Electric Cooperative and 

the Santa Rosa Band of Cahuilla Indians built a 1 MW ground mounted solar array on the Santa 

Rosa Indian Reservation. This was the first low-income community solar project in the state of 

California. The construction of this array was made possible by a $2.5 million dollar grant 

funded by the California Department of Community Services and Development (GRID 

Alternatives, 2021). The solar array provides free electricity to 38 households on the Santa Rosa 

Indian Reservation and offers an electric discount for 200 qualified low-income members of the 

Anza Electric Cooperative. The project is estimated to provide participants with $5.4 million in 

savings (GRID Alternatives, 2019).  

As part of their workforce training program, GRID Alternatives employed six tribal 

members during the construction and installation process which spanned from June 2020 to 

January 2021. GRID’s workforce training model is designed to provide participants with 
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employment for the duration of the project as well as marketable experience and transferable 

skills that can be used the growing renewable energy sector. Specifically, trainees get experience 

assembling the framing and installing the PV panels. This on-the-job training is valuable and 

could be transferable to residential solar installation if trainees choose to pursue a career in the 

solar industry.  

 

Community Solar Co-Benefits 

 The benefits of community solar arrays installed in low-and moderate-income 

communities have generally been measured in terms of the amount of zero-carbon energy 

created and the direct reductions on utility bills for the subscribers to the community solar 

program. More recently, the idea of co-benefits associated with community solar installations has 

begun to be included in political and funding decision making processes. These co-benefits have 

been largely comprised of environmental benefits such as groundwater protection and habitat 

restoration, with some consideration given to possible increases in property tax revenue 

generation. GRID Alternatives is interested in building on these established co-benefits to learn 

more about co-benefits that community solar projects can bring specifically to low- and 

moderate-income communities.  

GRID Alternative’s model of providing workforce training to community members 

during the installation of these projects has led them to believe that there are additional, 

unaccounted for co-benefits associated with community solar projects. These co-benefits are 

believed to impact those who participate in GRID Alternative’s workforce training program as 

well as those who subscribe to the community solar program. Economic security, possible 
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improved health outcomes, and proportion of energy burden borne by community members are 

all areas that may be improved by community solar programs. 

 

Methodology 

I worked with GRID Alternatives to address this gap in the research by conducting 

qualitative interviews. With support from my advisor Professor Gassman-Pines as well as GRID 

Alternatives’ Zach Greene and Nate Hausman I created a qualitative interview guide (Appendix 

A). This guide included an informed consent script and a set of questions for interviewees. 

Through Anza Electric Cooperative I was put in contact with enrolled subscribers of the 

community solar program for phone interviews. 

 

Stakeholder Interviews 

To get a variety of perspectives on the community solar program, I conducted a total of 

seven interviews in the month of February 2022. I interviewed Mr. Kevin Short, the general 

manager of Anza Electric Cooperative, Ms. Vivian Hamilton, an elder of the Santa Rosa Band of 

Cahuilla Indians, and five members of the Anza community who were enrolled in the community 

solar program. The objective of these interviews differed depending on the subject.   

When interviewing the general manager of the Anza Electric Cooperative I was interested 

in learning more about the origins of the project, how cooperative members are benefitting from 

the program, and how the workforce training program has impacted those who participated. 

When interviewing Ms. Vivian Hamilton my objective was to learn more about her experience in 
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the workforce training program, if the skills she developed led to additional employment 

opportunities, and if she could identify any co-benefits resulting from her participation in the 

community solar program. My objectives in interviewing Anza cooperative members enrolled in 

the community solar program were to learn why they enrolled in the program and if they could 

identify co-benefits they have experienced since participating in the community solar program.  

 

Findings 

 

Workforce Training Model Builds Hard and Soft Skills 

Tribal Elder Vivian Hamilton worked for six weeks alongside six other tribe members as 

part of GRID Alternative’s workforce training program. She was responsible for assisting in 

constructing the ground-mounted frames and installing the large, utility-scale solar panels. She 

described it as difficult, physical work that at the start of the project she was uncertain if she 

would be able to perform as she was 57 years old at the time. She was the oldest member of the 

team from the reservation. 

 

“At the beginning I thought, what have I gotten myself into?! Am I going to be 

able to pull these (panels) up? At my age? Can I do this? I will be drilling holes in 

steel? Wow!” (Ms. Vivian Hamilton) 
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Over the course of the project, she became more confident in her capacity to meet the 

demands of the job and more certain that the team would be able to install all the panels on 

schedule.  

 

“There was so much I learned, and I was amazed at myself. I had never done 

anything like this, and I was doing it. Once it was complete, I looked back row 

after row, after row, thinking about how it all started with just the steel beam in 

the ground and it was amazing, the progress. It makes me tear up every time I go 

out there and see it. I have a huge sense of accomplishment and think about the 

amount of people it is benefitting. The experience was incredible, to be a part of 

that. I don’t have many big things in my life and to be a part of that was 

something really special.” (Ms. Vivian Hamilton) 

 

As a part of the workforce training program Ms. Hamilton reported developing a newfound 

confidence that she can do anything she sets her mind to and great teamwork skills that she built 

on the project. These teamwork skills took the form of efficiently coordinating and 

communicating with her co-workers when installing these utility-scale PV panels. Although she 

has not found new work in the renewable energy sector, she applies these skills daily in her job 

as a receptionist. The strong coordination and communication skills she developed with GRID 

Alternative’s worker training program have proved helpful in her new role as she is responsible 

for fielding calls and scheduling. These soft skills developed in the workforce training program 

are vitally important to people but may be difficult to quantify. The relatively small number of 
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people who participate in the workforce training program may benefit greatly, but this is unlikely 

to be perceptible in community-wide measures of health or wellness. Although these benefits to 

individuals may not be quantifiable on the aggregate, their stories are significant and should be 

shared with potential funders and policy makers as proof of concept for GRID Alternative’s 

workforce training model. Over time, as the impact of the workforce training program grows, 

GRID Alternatives could consider supplementing this qualitative data with data from targeted 

quantitative measures of the program as well. Longitudinal quantitative measures of job security 

of workforce training participants after they complete the workforce training program could be 

collected as one metric of success of the workforce training program. 

 

Community Solar Savings Buffer External Economic Factors  

GRID Alternatives’ workforce training program and participant’s reduced utility bill were 

two factors that were expected to lead to co-benefits, such as improved health outcomes, for 

participants. Having received wages from the training program, gained valuable work experience 

in the growing renewable energy field, and received reduced utility bills, participants could 

theoretically experience measurable improvements in their standards of living. These expected 

improvements were not reported by interviewed program participants. The people I spoke to 

reported directing any additional economic benefit associated with the community solar program 

toward staving off the negative impact of external economic factors. Three of the people I 

interviewed reported reallocating the savings from their reduced utility bill to pay for increased 

costs of living associated with the COVID-19 pandemic, inflation, and the rising price of 

gasoline (Appendix B: Figure 1). The additional economic benefit of the community solar 
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program seems to have buffered them from worse financial hardship as explained by community 

solar subscriber Michael Jordan:  

  

“The money we don’t spend on the utility bill is going toward other normal 

monthly expenses. Whatever money is being saved is used by other things. As 

you know the cost of fuel has gone up and inflation has impacted things. The 

savings from the program have been a helpful buffer. Specifically, the cost of fuel 

and food has gone up.” (Mr. Michael Jordan) 

 

Although expected co-benefits like improved health outcomes were not reported by those 

interviewed, the finding that the savings community solar subscribers enjoyed on the lower 

utility bill seems to have helped buffer the negative impact of these external economic factors is 

important and should be explored further. This buffering effect could have prevented more 

severe negative outcomes associated with economic downturns for program participants. 

Identifying measurable co-benefits associated with the repurposing of utility savings in future 

research may be more salient in less tumultuous economic periods. This finding further supports 

the idea that continued collection of qualitative data through interviews and subscriber testimony 

could prove more impactful than attempts to quantify the co-benefits experienced by workforce 

training participants or community solar program subscribers. 

 

Utility-Scale Storage Could Improve Community Resilience  
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 Community solar programs coupled with utility-scale battery storage could support 

communities like Anza that are more frequently impacted by natural disasters like wildfires. The 

Cranston Fire in 2018 which burned over 13,000 acres, cut off electricity, and rendered well 

pumps idle has impacted the way Anza residents and Anza Electric Cooperative think about 

resilience. Those who could, purchased bottled water and generators in response to the fire and 

leaders at Anza Electric Cooperative began to consider how make their electricity generation and 

transmission systems more resilient in the face of a changing climate.  

As the Cranston Fire quickly spread, there was a scramble to buy generators, non-

perishable food, and bottled water. Community solar subscriber Michael Jordan describes his 

experience here: 

 

“Everyone lost power and was looking to buy generators to keep their food from 

spoiling. About 90% of the people I know lost their food. We also have deep well 

pumps out here that are electric powered so there was no water. For about two 

weeks it was pretty hard. The Anza Electric Coop brought in generators until 

power was restored and that really helped.” (Mr. Michael Jordan) 

 

 Purchasing a generator was an option for some members of the community, but others 

were either not able to find one or couldn’t afford it. This fire also changed the way the leaders 

of Anza Electric Cooperative thought about how they could ensure stability in the provision of 

electricity to their customers in times of crisis. The General Manager of Anza Electric 

Cooperative, Kevin Short, explains how utility-scale electricity storage has become a priority for 
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the cooperative: 

 

“We had a major wildfire in 2018 which took out our entire import capacity. We 

needed 12 MW of diesel generation to be put online in 3 days. Having better 

reliability and self-reliance with solar and batteries became a major priority at that 

point. Participating in community solar helps support that on-system production 

and energy storage capacity.” (Mr. Kevin Short) 

 

 Utility scale electrical storage would enable communities like Anza to not be as 

dependent on electricity generated in other regions. Solar energy generated in the community 

could be stored in utility-scale batteries which would cut electricity costs during hours of peak 

usage and provide energy independence in periods of crisis like the Cranston Fire. Including 

utility scale storage options for low-to moderate-income communities that partner with GRID 

Alternatives in the installation of community solar projects could improve community resilience 

and create positive economic and health outcomes for subscribers. Although ten people were 

charged with starting the Cranston Fire, research has shown climate change is exacerbating the 

drying of wood and grass which fuel large fires, manmade or otherwise (Center for Climate and 

Energy Solutions, 2022). The increase in the number of extreme climate events like wildfires, 

freezes, and heatwaves across the US has exposed the fragility of electricity transmission 

networks. When electrical transmission networks fail because of these types of climate events 

lives are lost, property is damaged, and food goes rotten. These catastrophic consequences could 

be mitigated with the expansion of grid-tied microgrids. GRID Alternatives could continue 
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dialogues with partnering electric cooperatives to see how they could support offering a utility-

scale electricity storage option for interested communities.  

 

Recommendations 

 GRID Alternatives has led the nation in the installation of community solar arrays in low-

and moderate-income communities. Based on the findings from my interviews of impacted 

community members in Anza, CA there a few ways that GRID Alternatives could improve their 

workforce training program, data collection efforts, and service offerings for communities which 

are outlined in the following recommendations: 

1. GRID Alternatives should continue to collect qualitative data from past workforce 

development participants while working to expand the workforce training program. 

Currently, the workforce training program’s impact is too small to quantify using 

community-wide economic or health metrics, so efforts to collect qualitative data should 

be prioritized. Collecting the stories of participants of the workforce training programs 

can be used to inform the operation of the workforce training program and be shared with 

potential donors and policy makers. Eventually, if the workforce training program gets 

large enough, quantitative data on the co-benefits of participants and subscribers could be 

collected to supplement qualitative interviews.  

2. In California, the work that participants completed in GRID Alternative’s workforce 

training counts towards the North American Board of Certified Energy Practitioners 

(NABCEP) certification. After the completion of the community solar array GRID 

Alternatives should help facilitate connections between interested workforce training 
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participants and employers that can offer the additional training needed to complete this 

certification program and similar programs in other states where applicable. Workers 

with a NABCEP certification are sought after by employers in the solar installation sector 

in California. To meet NABCEP certification requirements, applicants who participated 

in the Anza project installation would need to get work experience on an additional 1 

MW solar installation or two more solar installations of 99kW or less and have 

documentation indicating they worked in a “decision making role.” GRID Alternatives 

could also support workforce training members in meeting the NABCEP requirements by 

qualifying as an accredited institution to offer instruction on advanced PV installation for 

workforce training participants. Helping participants achieve this certification will 

increase the likelihood that they find work in the renewable energy sector in the future. 

3. If feasible, GRID Alternatives should consider offering utility-scale electricity storage 

options to interested communities. The addition of utility-scale storage would make 

communities more energy independent, lower electricity costs, and has the potential to 

mitigate the negative impacts of large-scale power outages such as the one triggered by 

the Cranston Fire in 2018. 

4. Future research should investigate if the utility savings community solar subscribers 

receive that has had a buffering effect from worse economic conditions can be quantified 

by comparing the economic conditions of households enrolled in the community solar 

program and similar households that are not enrolled. 

5. Additionally, research looking to measure co-benefits associated with community solar 

programs should begin once (if) the international economic situation stabilizes. These 

benefits may continue to be imperceptible unless the amount subscribers save on their 
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utility bill significantly increases or the external negative economic factors subside which 

could allow subscriber’s savings to be repurposed for things like health care. 

6. GRID Alternatives should continue to strengthen their relationships with Tribal leaders of 

the Santa Rosa Band of Cahuilla Indians and build strong inroads with community 

leaders in areas where future community solar projects are planned. Having only spoken 

to one member of the Santa Rosa Band of Cahuilla Indians, this is a significant limitation 

of my research. Ideally, qualitative interviews should center the perspective of the 

community most impacted by the community solar program, in this case the Santa Rosa 

Band of Cahuilla Indians. While collecting research for this project I reached out to a 

tribal administrator multiple times attempting to set up an interview with hopes of 

learning more about the impacts of this project from the perspective of members of the 

Santa Rosa Band of Cahuilla Indians. Unfortunately, I was not granted an interview. 

Serving as a tribal administrator for a community of 150 members is a demanding job 

and may not allow time for outside interviews. Future attempts to collect qualitative data 

needs to consider this reality and should be done in a way that minimizes the burden of 

participation on community leaders.  

The success of community solar programs in low- and moderate-income 

communities is contingent on buy-in facilitated by supportive local leaders. These 

relationships are instrumental in the project development phase, but also will be key in 

co-benefit data collection efforts once the project is online. If GRID Alternatives 

continues to build strong connections with community leaders and finds creative ways to 

get feedback on the impacts their projects, they will continue to flourish. 

 

Conducting additional research, expanding the workforce training program, facilitating 
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participant certifications, increasing access to battery storage options for communities, and 

prioritizing relationship building with community leaders are all feasible steps GRID 

Alternatives can take to improve an already successful community solar development model. 

Implementing these recommendations will ensure data collected is used to improve the 

workforce training program and inform service delivery to communities installing community 

solar arrays. This will set the standard for other organizations working to increase access to 

renewable energy and improve outcomes for low- and moderate-income communities. 
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Appendix A: Informed Consent Script and Interview Questions 

 

Informed Consent Script 

Hello, my name is Moses Manning I am a master’s in public policy student at Duke’s 

Sanford School and I am conducting research about community solar programs in low to 

moderate income communities. I am interested in your experience as “General 

Manager/Community Solar Subscriber/Participant in the Workforce Training Program” and the 

purpose of this interview is to learn more about potential co-benefits that are associated with 

community solar programs. For the purposes of this research, I define co-benefits as benefits 

associated with community solar programs other than the lower utility bill. This conversation is 

not being recorded, but I will be taking notes. The interview should not take more than an hour 

and generally these interviews will be for information purposes. It’s unlikely that I will quote 

you directly in the report, but if I do, I will run the quote by you for your approval before 

including it.  Your participation is completely voluntary, and you may choose not to answer any 

questions. Unless you decline, I will list you as someone I interviewed in the report. Do you have 

any questions before we get started? Do you verbally consent to this interview? 
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Anza Electric Cooperative Representative Interview Questions 

1. Anza Electric Cooperative has been operating in Anza since 1951, could you tell me a bit 

about how the customer base and mix of sources of electricity has changed over those 71 

years? 

2. Can you tell me about the origin of the collaborative project with California’s 

Department of Community Services and Development, GRID Alternatives and the Santa 

Rosa Band of Cahuilla Indians? 

3. What is your relationship with GRID Alternatives like? 

4. Did the Anza community solar project you did in collaboration with GRID Alternatives 

engage the local workforce in its development? If so, how? 

5. GRID Alternative’s workforce development model aims to build local economic capacity 

through workforce development in low- to moderate-income communities. Have the 

Anza community solar project jobs resulted in sustained local employment opportunities, 

if so, in what sectors? Or will Anza Electric Cooperative be able to put these folks to 

work on in future solar project developments or in other capacities?  

6. If not, what are additional skills that are transferable from solar installation to working 

with a cooperative or utilities that could be built to make workers competitive in the 

industry? 

7. How impactful on a scale of 1-5 (1 being not impactful at all and 5 being highly 

impactful) has GRID’s workforce training program been in building the local workforce? 

8. Can you explain why you chose that number? 

9. Can you speak to some of the benefits, in addition to lower utility bills, experienced by 

those who enrolled in the community solar program in Anza? 
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10. As folks are enrolling in the community solar program are you seeing any changes in 

customer’s ability to pay off any preexisting outstanding bills? 

11. Were there any community concerns raised when the array was being considered? 

12. What were those concerns? 

13. What have you heard from community members, either positive or negative, since the 

project’s installation? 

14. How did its installation impact the community? 

15. Would this project have been feasible without support of the CA department of 

Community Services and Development? How could another cooperative implement a 

similar solar cooperative program without this additional funding? In your experience is 

this a resource other cooperatives could easily leverage to get implement similar 

programs in their area? 

16. Would you be willing to connect me with local community solar subscribers or local 

contractors that worked on the project that may be willing to speak to me? 

17. What do you think is most important for people to know about community solar 

programs? 
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Community Member Interview Questions 

1. How long have you lived in Anza California? 

2. What is your household’s main source of income? 

3. How did you first learn about community solar? 

4. Why did you decide to become a subscriber of the community solar program in your 

community? 

5. Were you part of GRID Alternatives worker training program? 

a. Was this training helpful in finding employment after the installation was complete? 

b. Do you use skills you built in the workforce training program in your current job? 

6. Would you say you are more economically stable since the installation of the community 

solar array? 

7. Can you tell me a little bit about how this change in economic stability impacted your 

day-to-day life? 

 

a. What led to this change in economic stability? 

b. Has your participation in the community solar program allowed you to pay any past 

debts you may have had? 

c. Have these economic changes changed your access to health care? 

d. Were you able to afford health care when you needed it before the community solar 

array was installed? 

e. How about afterward? 

f. Has this change in economic stability change the number of fresh fruits and 

vegetables you purchase? 
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8. How long did it take for the community solar array to be installed?  

9. How did its installation impact the community? 

10. What are some other changes that you attribute to the installation of the community solar 

array?  

11. Would you recommend community solar array installations to other communities that are 

considering it? 

12. Would you be willing to put me in contact with other subscribers of the community solar 

program or folks who were involved or impacted by this project? 

13. What do you think is most important for people to know about community solar 

programs? 
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Appendix B: Graphic Representation of Interviewee Responses 
 
 
 
 
 
 
 
Figure 1. 
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Key Terms 

 

Key Term Definition 

Net Metering 
Net metering is a billing mechanism that credits 
solar energy system owners for the electricity they 
add to the grid ("Net Metering"). 

Virtual Net Metering 
Virtual Net Metering is a system of distributing 
energy credits among subscribers of shared solar 
array (Sendy, 2021). 

Solar System/Solar PV system 

A solar photovoltaic system made up of 
mechanical and electrical hardware, including 
solar panels and an inverter, that generates 
electricity from solar energy ("Photovoltaic 
System", 2021). 

PV Array/Solar Array The solar panels that are a part of the solar PV 
system. 

Community Solar Programs/Solar Gardens/Shared 
Solar 

A solar system commonly owned by multiple 
shareholders who all received energy credits 
proportionate to the energy put back onto the grid 
by their share of the system. 

Energy Burden 

The percentage of a household’s income that is 
spent on energy costs. Low-income households 
face a disproportionately higher energy burden 
(8.6%) than non-low-income households (3%) 
("Low-Income Community Energy Solutions"). 

Megawatts 
One million watts, which is a unit used for bulk 
electricity measurement. 
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