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Executive Summary 

Background 
Michigan’s Upper Peninsula (UP) faces unique energy challenges. The terrain is rural, rugged, 

and quite removed from major electricity generation. In addition, the UP’s low population 

combined with the high cost of transmission results in electricity rates among the highest across 

the United States, with an average of 0.23-0.25 $/kwh.i  The UP’s majority population is composed 

of low to moderate income earners (LMI), making energy costs a particularly high financial burden. 

This has led UP communities, wanting to reduce cost, to consider bringing generation closer to 

home through rooftop solar, wind farms, and community solar programs. 

 

Client    
Our client, The Western Upper Peninsula Planning and Development Region (WUPPDR), 

provides general planning support to six western counties of the UP.  WUPPDR expressed a need 

for assistance with a community solar project in the town of Baraga, and, in particular, with 

conducting a cost-benefit analysis (CBA) as per a requirement of the local power company’s, 

WPPI Energy’s (WPPI), Demonstration of Energy & Efficiency Developments (DEED) grant 

fundingii for the project.   

 

Objectives 
Our project contained three objectives: 1) complete the CBA and develop user-friendly 

dashboards for WPPI to assess community solar projects; 2) provide the community residents in 

WUPPDR’s Baraga area with an online dashboard to estimate their own costs and returns were 

they to buy-in to a community solar project; and 3) tailor the models to the Baraga project, but 

create the dashboards in a flexible and general way such that the tools could be applied to other 

projects across WUPPDR and WPPI’s regions. 

 

Methods 
In the spring of 2018, group members traveled to the UP to meet with various stakeholders and 

better understand the problem of energy costs in this region. Research was conducted in legal, 

public health, environmental, and energy costs associated with this community solar project.  We 

worked with stakeholders to receive data on energy usage and rates, including energy efficiency 

information.   
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Data was compiled into an Excel spreadsheet to form the CBA, which in turn was used to create 

interactive dashboards in R Shiny. These dashboards will allow WPPI to gauge the 

appropriateness of a community solar program in Baraga, and also help consumers understand 

the impact of participation on their households.  With these dashboards, WPPI and consumers 

can clearly visualize the impacts of a community solar program and energy efficiency updates on 

their costs. Additionally, the tools are customizable and can be adjusted to the parameters of 

different projects, allowing communities considering community solar to use the tool in their own 

analysis. 

 
Our group originally planned to travel to Baraga to instruct community members and stakeholders 

on how to use the tools. Unfortunately, our client and other stakeholders postponed the 

community meeting indefinitely, and we were not able to assist community members in person. 

In lieu of this, we hosted several online training and feedback sessions in October and November 

with WUPPDR and WPPI. 

 

Outcomes 
Feedback was taken from WUPPDR, WPPI, and the village managers, and adjustments were 

made to the tool.  

 

Next steps 
The dashboards are ready to be set up online, and the working Excel file and R scripts will be 

sent to WUPPDR, WPPI, and the director of Michigan Tech’s Keweenaw Research Center, Jay 

Meldrum, for future modification as needed. We are actively working with the stakeholders on the 

handoff of the dashboards. 

 
For future projects, it would be very helpful to have a better understanding of successful 

community engagement techniques in rural, LMI areas like Baraga, which would allow for greater 

project reach and participation among consumers. Given the difficulties involved in community 

engagement in this setting, it would be worthwhile to look further into means of informing people 

about their energy consumption and generation options, outside of community meetings. An 

example might be adding a link to the solar tool on utility bills to bring awareness of the tool to 

consumers.  More research on this area would be helpful to future projects in the area which 

require community engagement, but was outside of the scope and timeline of our project. 
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Introduction & Background 

Baraga Context 

Baraga is a village in the Western Upper Peninsula of Michigan, along the shores of Keweenaw 

Bay on Lake Superior.  The population of the village is 2053.1 The village is located on the L’Anse 

Indian Reservation, and approximately 62.6% of the 

village population are tribal members of the Keweenaw 

Bay Indian Community (KBIC). 2,3  33.2% of the 

population lives below the poverty line, a number more 

than double the national average of 15.1%.4,5  Just across 

the bay (a 5-mile drive overland) is the Village of L’Anse.  

Baraga County, which includes both the villages of 

Baraga and L’Anse, receives an average of 216 inches 

of snowfall annually.6   

 
Electricity rates in the Upper Peninsula (UP) have consistently been higher than the national 

average and some of the highest across the United States with an average of $0.23 - $0.25/kwh.7 

This is primarily attributed to high transmission and distribution costs for power companies across 

a wide geographic area with a low population density.8  Although costs in the Village of Baraga 

itself are below the UP average, at $0.125/kwh,9 the majority of people in Baraga are low to 

moderate income (LMI) earners, making their energy costs a particularly high financial burden.   

 
Baraga’s long winters, LMI population, and low population density combine to create high energy 

costs in relation to income. Community solar has been proposed in the Keweenaw Bay area of 

the UP as a low-carbon energy option that may help residents mitigate the high prices, as well as 

to help the neighboring communities of Baraga and L’Anse towards self-sufficiency with their 

energy needs.  

Client and Stakeholders 

 
Western Upper Peninsula Planning & Development Region (Client) 

The Western Upper Peninsula Planning and Development Region (WUPPDR) was formed in 

1968 to provide general planning support to the western six counties of Michigan’s UP (Baraga, 

Figure 1 
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Houghton, Keweenaw, Ontonagon, Iron, and Gogebic) with the goal of fostering stable and 

diversified economies.10  It also serves as the regional clearinghouse for federal and state-funded 

programs, enhancing intergovernmental coordination and encouraging opportunities for public 

comment on projects.   

 
WUPPDR has been involved in an ongoing community solar project in L’Anse. While the L’Anse 

project will be breaking ground in the fall of 2018 or spring of 2019, the Baraga project is in early 

stages, evaluating community reactions and 

feasibility.  Brad Barnett, Regional Planner and our 

main contact at WUPPDR, suggested that our 

group could be of use in the Baraga project. Mr. 

Barnett included our group in monthly meetings 

with project stakeholders where, in collaboration 

with those stakeholders, we determined that 

conducting a CBA would leverage our group’s 

diverse skill sets while helping meet project needs. 

Although multiple stakeholders are involved in 

both the L’Anse and Baraga solar projects, 

WUPPDR—as a planning group with coordination 

among stakeholders across the area—was the 

best choice for our client.  

 
WPPI Energy 

WPPI Energy (WPPI) is a non-profit, wholesale 

power company serving 51 locally owned, not-for-

profit electric utilities providing power for 200,000 

homes and businesses in Wisconsin, Michigan's 

UP, and Iowa.11 Through WPPI Energy, these 

public power utilities share resources and own 

generation facilities, socializing the cost of 

electricity across the region and allowing for bulk 

pricing on outside power purchases. Both L’Anse 

and Baraga have municipal utilities which purchase their power from WPPI Energy.  Although 

WUPPDR was our client, we worked closely with Brett Niemi, Energy Services Representative at 

WPPI, to develop the CBA for WPPI’s use in evaluating community solar projects.  

Why so many 
stakeholders? 
 
“Human rights are also at the 

heart of energy justice: 

energy is essential to human 

life. Political systems have 

only rarely defined energy as 

a basic right [.] Energy justice 

also poses questions of 

procedural justice. Many 

changes are currently taking 

place with little input from 

community and consumer 

voices, potentially laying the 

foundations of yet more 

injustices in [the] future.”  
 

Miller, Iles, & Jones, 2013 
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Additional Stakeholders 

Additional stakeholders include the L’Anse and Baraga village managers, KBIC tribal leaders and 

members, researchers from Michigan Technological University, and sustainability consulting 

firms. An overview of interactions with such groups is included in the Appendix.  WUPPDR, WPPI, 

and these additional stakeholders formed an unofficial coalition, dubbed the “DEED team” (named 

for the DEED grant funding they received for area community solar projects).   

Objectives 

Our role in providing the CBA to the community solar project involved three objectives: 1) 

complete the CBA for the Baraga Project and develop user-friendly dashboards for WPPI to 

assess community solar projects; 2) provide the community residents with an online dashboard 

to estimate their own costs and returns, were they to buy-in to a community solar project; and 3) 

tailor the models to the Baraga project, but create the dashboards in such a way that both tools 

could be applied to future projects across WUPPDR and WPPI’s regions.  It was extremely 

important to our group that the project be client-driven—for the community to tell us what they 

wanted and needed, rather than externally imposed. 

Methods 

Project Scope & Client Selection 

Our team formed around a common interest in sustainable energy. We were 

interested in a variety of subtopics as potential components of the project, including 

but not limited to, renewable energy, energy access, energy poverty, and energy 

efficiency. We then connected with several potential clients and projects of interest 

through professional networks and email outreach. After establishing contact with Brad Barnett, 

our team identified WUPPDR as the client organization and Baraga as the community of interest 

due to the following factors: a flexible and feasible project within the remaining 11-month 

fellowship period; mutual project benefit for our Fellows team, the client organization and its 

stakeholders; strong interest and support from WUPPDR contacts and project stakeholders; 

geographic proximity (within a 1-day drive from Ann Arbor) and topical relevance for the Fellows 

team.  We also felt that the energy needs of UP residents were often overlooked, and ripe for 

assistance. 
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Stakeholder Meetings: Spring 2018 

Upon selecting WUPPDR as our client, three team members travelled to the UP to meet in person 

with WUPPDR and relevant stakeholders to solidify the scope of the team’s work. Prior to visiting 

Baraga and Houghton, MI, our team initiated contact with several project stakeholders to meet in 

person during our visit on May 7-8, 2018. The primary objectives for the visit included 

understanding the current state of the project by meeting with the DEED team, and identifying our 

group’s scope of work for our Fellows project. See the Appendix for a detailed overview of 

meetings.  

Cost-Benefit Analysis Literature Review 

Over the summer, each team member conducted research on the costs, benefits, and overall 

impact of community solar related to his or her discipline of study. Research findings were used 

in the Excel and R versions of the CBA and are summarized in this report. 

Financial Component        

Our research conducted on the financial components of solar cost-benefit analyses showed that 

methods used to analyze these costs and benefits differ greatly across studies, mostly due to 

different financial assumptions associated with calculating lifetime costs and benefits.12 

Calculating the lifetime costs and benefits was important as it provided a point of comparison to 

other generation assets, but it also introduced challenges associated with forecasting exogenous 

factors like fuel prices and grid composition. That said, once the assumptions were determined, 

the accounting of financial costs and benefits was straightforward. 

Legal Component 

Legal research was conducted in local, state, and federal areas of law. Tax credits, including the 

expenditures tax credit and the Federal Business Energy Investment Tax Credit (ITC) were 

investigated as potential cost-savings components for the project. Incentives researched included 

the Modified Accelerated Cost-Recovery System (MACRS), the USDA’s Rural Energy for America 

Program (REAP), Michigan’s Renaissance Zones, Clean Renewable Energy Bonds (CREBs) and 

PACE financing. Pending legislation and Renewable Energy Credits (RECs) were also reviewed, 

and potential siting and securities issues identified. Disclaimer language for the citizen dashboard 

was also researched and drafted with the assistance of an attorney.      
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Environmental Component 

Research on the environmental impacts of energy systems suggested that the life cycle 

framework was one way to quantify the impacts of a specific system over its lifetime, from its 

construction, through its use, till its end-of-life.13 This framework has been found valuable in 

accurately representing the environmental impacts and tradeoffs associated with different energy 

systems.14 The environmental effects of renewable energy systems, such as this community solar 

project, is that power generated from dirtier fossil fuels can be avoided, and hence reduce the 

overall environmental impact of electricity generation. While obtaining data for the systems in the 

project was challenging, information from relevant stakeholders and previously published works 

enabled us to make the necessary assumptions and use the appropriate values. 15,16   

Public Health Components 

Through a broad literature review, research was conducted on the social and public health 

benefits of solar energy and community solar programs. Both academic research literature and 

reports from a variety of national, state, and local government agencies were reviewed. While a 

quantitative assessment of the public health costs and benefits of community solar programming 

was beyond the scope of our project, and because there is little research on the direct health 

impacts of community solar, we were unable to use specific values in our models.  However, a 

qualitative review of the current research and literature assessing the public health implications 

of diminished fossil fuel-based energy generation, solar generation, and broader impact of 

community solar programming is discussed in the Results section below.  

Cost-Benefit Analysis Excel & Dashboard 

After our research phase, our team developed a framework for the CBA through an Excel 

workbook and programmed the dashboards through R Shiny programming software. 

Dashboards 

Although the dashboard tools are intended to be easily understood and accessible to users, 

ongoing feedback in development and training was critical for the tools’ value to be fully realized. 

The team originally planned to visit Baraga again in the late summer or early fall to present CBA 

results and the developed dashboards. Presenting our results to key stakeholders and community 

members would solicit additional feedback for the tool and provide an opportunity for the team to 

train users on future use and maintenance of the tool. However, in June, a 1000-year catastrophic 
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flood event occurred in the area, destroying WUPPDR’s office along with major roads, causing 

widespread infrastructure damage in the area.17 This event pushed back the timeline of the next 

community meeting, which was tentatively rescheduled for mid-October.  

 

However, due to a variety of factors related to the DEED team’s progress, we decided to forgo an 

additional visit due to logistical and time constraints. The DEED team did not host another 

community meeting, and reformulated other community engagement strategies for the project. 

Due to low participation at its original community engagement meeting held early spring, the 

DEED team decided that it would be more effective to connect with community members at other 

community gatherings, such as church activities and council meetings. Going out into the 

community to present findings and gather feedback, instead of relying on community members to 

attend additional meetings, would gather more input on the community solar project.  

 

In light of this adaptation, and considering the short turnaround between completion of the 

dashboards and the end of the fellowship, our team gathered feedback from WUPPDR and WPPI 

through two online meetings.  Each dashboard was shared online via a Google Hangout screen 

share, and feedback was received for changes to each dashboard. The village managers were 

unable to attend, but dashboard information was communicated via WPPI stakeholders.  

 

More in-depth training for the tool beyond the screen share Google Hangout meetings will also 

be a priority for key stakeholders, including our contacts at WPPI Energy, WUPPDR, and the 

Village Managers of Baraga and L’Anse, who are integral to the tool’s implementation. To this 

end, our team is developing brief informational handouts that provide visual overviews to 

dashboard use.   

Results 

Cost-Benefits Literature Review 

Financial Component 

Given how the financial results of the cost-benefit analysis are impacted greatly by the underlying 

assumptions, we deferred to WPPI to set those assumptions as well as determine how they 
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wanted the costs and benefits to be displayed. Based on their needs, we elected to capture the 

costs and benefits to subscribers and the power company separately. 

 

For information regarding the financing of the solar array, WPPI provided our team with 

information on four proposals that they were considering, which included the installation cost 

($/watt) and rated power (watts) of each of the proposals.  They also gave us information 

regarding the down payment and interest rates they had secured for the project, as well as the 

rates for assumed average insolation, system degradation, utility escalation, and discounting 

future cash flows.  Although they currently have no impact on the financials of the project, we also 

added into the dashboard the option to include operation and maintenance, marketing, and 

equipment replacement expenses. In terms of cash in-flows, we included three subscription plans 

that can be set at different percentages of subscribership. 

Legal Component 

 

Because the parties to the project are non-profits, many of tax credits and incentives commonly 

used for similar projects did not apply.   

 

Some portion of the ITC and/or MARCS could be applied if the communities used a developer 

willing to pass-through some of the tax and depreciation savings, but this is unlikely due to the 

small scale of the project (which is unlikely to attract a developer) and desire for a local developer 

(limiting the pool).  CREBS, as tax credit bonds, are also unlikely to apply.18 The expenditures tax 

credit has been used by consumers in the past for their purchase of a share in a community solar 

project,19 but the IRS has not ruled definitively on its universal application in this manner and we 

considered it too volatile to include as an offset of the consumer’s investment.  

 

The REAP program is designed for agricultural producers and rural small businesses.20 The small 

businesses in Baraga are a key to the success of the project, and may be able to apply for grants 

or loans to cover the cost of purchasing a larger number of shares.  Michigan Renaissance Zones 

provide a virtually tax-free area for localities that are likely to create jobs and increase economic 

growth, but are inapplicable here as few, if any, jobs will be created by the project.  Additionally, 

PACE financing, which allows businesses to receive upfront capital for renewable improvements 

and repay using special assessment on their property taxes21 is not available because Baraga 

county is not participating in the program.    
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Once the project is complete, WPPI will be able to sell any extra RECs generated to raise 

additional funds,22 but RECs will not affect the cost to build or buy into the project. 

 
Siting raises some interesting legal issues, depending on the ultimate location of the array.  The 

entirety of the Village of Baraga is on the L’Anse Indian Reservation, and land purchases or leases 

within the village may be subject to Bureau of Indian Affairs approval, depending on whether the 

parcel is held in trust or in fee.  Currently, the proposed sites for the array are those already owned 

by the Villages of Baraga or L’Anse, negating this issue. 

 
Also, although not affecting the initial build or buy-in cost (and thus not included as part of our 

calculations), parties will need to carefully structure their community solar purchase agreements 

to not inadvertently created securities, which must be regulated by the SEC, creating an 

unnecessary burden on the project.23 

 

Finally, a legal disclaimer was researched and drafted (with the oversight of an attorney) for use 

with the citizen dashboard, to prevent inadvertent legal or financial reliance on the dashboard. 

Environmental Component 

The electricity grid is comprised of various power generating sources such as coal, natural gas, 

nuclear, hydro, and solar.  To consolidate the varying environmental impacts of different power 

generating systems, a weighted average was used to calculate an overall average grid factor.  

This was calculated using values obtained from the relevant stakeholders and previously 

published works.  Through discussions with stakeholders and a survey of literature, two major 

environmental metrics were selected: (1) greenhouse gas (GHG) emissions and (2) particulate 

matter (PM) 2.5.  GHG emissions include carbon dioxide, methane, nitrous oxide, and fluorinated 

gases.  PM 2.5 refers to small particles in the air with a diameter of less than 2.5 micrometers.  

The net environmental impact of installing the solar project was calculated by taking the difference 

between the avoided life cycle impact from traditional electric generation and the life cycle impact 

from the solar project.   

 

To account for the temporal variation in the grid, a renewable adoption rate parameter was added 

to the model.  This value represents the rate at which renewable sources are added to the grid, 

and we assume they equally displaced existing fossil fuel sources.  This adoption rate was 

factored in to calculate the overall environmental impact of the community solar project over its 

lifetime.  The power company dashboard models focus on representing quantitative results of the 
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environmental impacts from the solar project, and permit for more nuanced analysis by allowing 

user input for baseline conditions (e.g. if the solar project was not commissioned and used).  The 

citizen dashboard focuses on highlighting final results with relatable context for the users in order 

to allow for the easy understanding of the solar project’s impacts. 

 

One metric not represented in the dashboards is land use.  While it can be an important metric 

for renewable sources, there is ambiguity around values for all the involved energy sources.  

However, it is important to recognize that the community solar project will require suitable space 

(either on rooftops or ground level), and, to our understanding, the stakeholders involved are 

ensuring siting is determined in a fair and appropriate manner. 

Public Health Component 

The field of public health aims to mitigate risk factors and causes of illness and disease by 

addressing the social determinants of health.  The social determinants of health include 

‘upstream’ social determinants, including but not limited to economic resources, housing and 

energy resources that influence people’s behaviors and ultimately, their health outcomes.24 Thus, 

addressing a community’s energy insecurity and/or access to sustainable and clean energy 

through community solar programs takes a social determinants of health approach to addressing 

and preventing poor health outcomes. 

 

Due to the relatively new nature of community solar programming, little research has assessed 

its impact on the health outcomes of a community or individuals.  However, while this remains an 

unknown area in the health and renewable energy literature, the impact of solar energy and the 

displacement of carbon or fossil fuel-based energy on human health is a growing area of research.  

The results presented here are to serve as a broad backdrop for understanding the health 

implications of further pursuing solar energy both in Baraga and within the UP as communities 

attempt to shift to a more sustainable energy future.   

 

To understand the public health benefits of community solar and displacement of fossil fuel-based 

energy generation, several emissions related to fossil fuel-based generation were considered.  

Emissions such as PM2.5, sulfur dioxide (SO2), and nitrogen oxides (NOx) are known to have 

detrimental health impacts.  Particulate matter, such as PM2.5, is a key indicator of air pollution 

and is known to cause the most significant health impact due to its ability to travel into the lungs 

and potentially enter the bloodstream.  PM2.5 exposure through air pollution means greater risk to 
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both the heart and the lungs and can lead to premature death in people with heart or lung disease, 

non-fatal heart attacks, aggravated asthma, decreased lung function, and increased chronic 

respiratory symptoms (coughing, irritation of airways, or difficulty breathing), among others.  Long-

term, these health impacts can also lead to restricted activity, increased risk of cancer or diabetes.  

Thus, the individual financial impact of increased healthcare spending and the systematic burdens 

placed on the public health and healthcare systems through more emergency room visits and 

hospital admissions collectively lead to decreased quality of life and economic activity.25  

 

Further, SO2 is another environmental air pollutant that can significantly impact health outcomes.  

Because the largest contributor of SO2 to the atmosphere is through the burning of fossil fuels by 

power plants or other industrial facilities, encouraging greater production of other renewable 

energies can support the reduction of SO2 present in the atmosphere and associated poor health 

outcomes, including difficulty breathing (especially among children, elderly, and those who suffer 

from asthma).  Further, SO2 emissions and high air concentration of SO2 can contribute to the 

generation of other sulfur oxides (SOx) in the environment; SOx can react with other atmospheric 

compounds that generate particles and particulate matter pollution.  As mentioned previously, PM 

can travel deep into the lungs and cause significant short and long-term respiratory health 

issues.26 

 

Therefore, there are several public health co-benefits that occur when renewable energy sources, 

such as solar, replace coal-based energy generation.  Pursuing more sustainable and renewable 

energy resources, including community solar programming, can support more positive long-term 

health outcomes.  Significant public health benefits may occur on a regional scale should the 

displacement of GHG emissions occur through decreases in fossil fuel or coal-based energy 

generation as solar generation increases.  However, the quantification and assessment of public 

health benefits from renewable energy and solar generation is challenging to calculate due to 

several variable factors, including, but not limited to: (1) the contribution of GHG, SO2, and NOx 

emissions to electrical generating units (EGUs); (2) the EGUs that renewable energy such as 

solar may displace, depending upon performance, location, and time characteristics; (3) 

properties of other EGUs on a particular grid and their interactions with a grid’s characteristics 

(such as transmission capability); and, (4) the public health impacts of PM2.5 created from SO2 

and NOx emissions as they interact with atmospheric conditions and the distribution of populations 

downwind.27  
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Thus, considering the impact of the previously mentioned factors, the public health benefits of 

community solar are largely dependent upon the amount of solar energy generated and deployed, 

as well as the location of deployment.  Further, benefits are also hinged upon the assumption that 

an increase in community solar generation will impact the amount of fossil fuel-based energy 

generation in other areas within the United States beyond Baraga.  Therefore, while these factors 

were considered, we were unable to incorporate them in our models.  However, increased 

community engagement and education around community solar programming, energy access, 

and energy justice issues can further contribute to other public health goals within Baraga and 

other LMI communities. 

Dashboards 

 

After an intensive review of stakeholder information and applicable literature, our team developed 

three distinct dashboards from an excel model we developed, a screenshot of which is in Figure 

2.   

 

Figure 2 

*Excel sheet model continued through year 25 
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Two dashboards were created for WPPI’s use in assessing community solar projects, and one 

for community members to compare buy-in plans and energy cost savings were they to participate 

in the program.    

 
The first dashboard developed was the Power Company Dashboard titled Cost Benefit Analysis 

of Solar Array, screenshots of which are displayed in Figures 3 and 4.  The purpose of this 

dashboard was to capture the net present value of a community solar system as different financing 

and environmental factors are adjusted by the user.   

 

 

Figure 3 
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Figure 4 



 

14 
 

The second dashboard, Aggregate Community Impact of Solar Array, shown in Figure 5, was 

also developed for the power company, and shows the net present value of the aggregate 

community impact of the solar array.  This dashboard is intended to give a broad overview of the 

community benefit provided by the array taking into account the costs to the power company of 

creating the array and the benefit to consumers in terms of cost savings.   

 

 
 
 

 

Figure 6 

Figure 5 
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The third dashboard was developed for community members to better understand their buy-in 

options and the effect on their energy savings those options could have.   A screenshot of this 

dashboard is located in Figure 6.   

 

  

Our team has been in active communication with WPPI and WUPPDR about how to most 

effectively deploy the dashboards.  The R scripts for all three tools will be passed on to both 

WUPPDR and WPPI, and WPPI plans to deploy the tool on their local server.  While this report 

was generated, several other servers were considered, including hosting through MiServer 

(through the University of Michigan), through WPPI, or through Michigan Technological University 

with the help of Jay Meldrum, a DEED team member. 

Figure 6 
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Training on the use and deployment of the tools is important to ensure continuing results, as the 

tools were intended to be broadly scoped and modular, such that the results of this project can 

be easily and readily adapted for use in other communities considering community solar projects.     

 

DEED team stakeholders have noted some difficulty engaging the Baraga community with its 

hopes for community solar, and attendance at traditional community meetings has been low.  

However, a survey conducted by researchers at Michigan Technological University indicated 

positive interest by Baraga citizens in the community solar project, and the DEED project team is 

evaluating methods to increase community participation. While an exploration of non-traditional 

outreach methods may be helpful in increasing attendance and thus increasing usage of the 

citizen dashboard throughout the community, the time constraints of the project did not allow our 

group to pursue this area of research.     

Discussion 

Anticipated Impact 

 
The deliverables of this project will provide WUPPDR, WPPI and the Baraga community with the 

tools and requisite knowledge needed to make informed decisions on the individual and 

community-level value of community solar projects in the region. 

 

The tools are designed to be user-friendly and applicable to communities beyond Baraga.  WPPI 

will have full access to both the Excel spreadsheet and the online dashboard, and will be able to 

manipulate data as needed to apply the model to other municipalities within its cooperative. The 

online community dashboard will allow individuals to fully appreciate the costs and benefits of 

buying into a community solar program in their community.   
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Conclusion 

Limitations 

 
Several limitations bounded our work. As previously mentioned, the UP experienced severe flash 

flooding in June. Infrastructure, homes, and offices were critically damaged. In particular, 

WUPPDR’s office was flooded and the organization was forced to relocate. As a result, the DEED 

team’s original timeline for several project components was delayed and our team needed to 

readjust plans for stakeholder and community engagement. 

 
Further, because of the flooding and low turnout of the first community solar engagement meeting, 

the DEED team’s engagement strategy evolved throughout the late summer and fall. While we 

planned to present our CBA results and dashboards at the second community meeting scheduled 

for August, the DEED team decided to further postpone the formal community meeting until late 

fall. Finally, when the formal community meeting was canceled, we decided to pursue other forms 

of remote stakeholder training. The long travel time and distance to the UP, along with the timeline 

of community engagement coinciding with the team’s academic semester schedule, prevented 

us from visiting the UP a second time. Thus, we decided that hosting online feedback sessions 

via Google Hangout with WUPPDR, WPPI, and other stakeholders were most feasible given our 

travel and time constraints. As a result, we also are relying upon our stakeholders and their ties 

to community members to disseminate the dashboard for citizen use.  

 

Lessons Learned 

 
Several lessons and themes emerged throughout the duration of the fellowship. First, identifying 

and clarifying needs among stakeholders was of the utmost importance. This was an ongoing 

process as additional stakeholders were identified, unexpected barriers arose, and 

miscommunication related to the dashboards occurred. Second, considerable flexibility was 

needed as the team worked remotely in tandem with the DEED team.  Many decisions, such as 

dates the team would travel to the UP, our participation in the second community meeting, and 

dissemination of the dashboards and training, were tentatively planned for but required 

adjustment due to extenuating circumstances beyond the team’s control.  Finally, staying in 

consistent communication with WUPPDR, WPPI, and other key project stakeholders was 
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influential in the development of the project and ultimately facilitated the creation of the third 

dashboard.  

 

Future Direction 

 
While our group focused on the creation of the CBA dashboards, several potential avenues of 

community engagement remain to be explored. Dissemination of the tool to community members 

will be an ongoing effort facilitated by WUPPDR while the DEED team continues to develop solar 

programming among the Baraga and L’Anse communities. These ongoing efforts could be an 

avenue of continued work for future Dow Sustainability Fellows teams.  

 
Furthermore, WUPPDR’s work in advancing energy efficiency is another viable avenue for future 

Dow Sustainability Fellow teams, and Mr. Barnett indicated that WUPPDR would like to work with 

future teams on various local projects. Specifically, there may be space for a Dow Fellows team 

to further engage communities with education and outreach efforts among WUPPDR’s six county 

service areas. Prospective activities and outputs could include developing tools or materials for 

UP communities to more effectively learn about and participate in energy efficiency programs, or 

more readily access and adapt energy efficiency technologies. Such work would involve 

assessing the associated economic, health, and policy landscapes that may foster opportunities 

or barriers for communities to adapt energy efficiency behaviors. Considering the variety of 

renewable energy and energy efficiency initiatives that WUPPDR and UP communities are 

considering, several points of engagement are possible and could continue our team’s progress.  
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Appendix - Stakeholder Interaction 

 

Organization Contact Name(s) Description of Interaction 

Western Upper 
Peninsula 
Planning & 
Development 
Region 
(WUPPDR) 
 
Client  

Brad Barnett 
Regional Planner 
 

The team met with and continues to 
facilitate ongoing conversation with Mr. 
Barnett to discuss our scope of work, 
understand the progress of the larger 
DEED grant research project, and receive 
feedback on the CBA dashboards. 

DEED Grant 
Research Project 
Group  

Brad Barnett, WUPPDR 
 
Brett Niemi, WPPI Energy 
  

Group members attended the bi-monthly 
research team meetings in person and 
remotely to learn how the CBA and 
dashboards fit into the larger DEED 
research project. The DEED team will 
continue to guide the dissemination of the 
dashboards for Baraga and other UP 
communities.  
 

Keweenaw Bay 
Indian Community 
(KBIC) 

Sarah Smith 
Assistant CEO 
 

Group members facilitated a phone 
meeting to understand the KBIC’s current 
& past energy grant projects and 
community perceptions related to 
community solar.  
 

Lotus Engineering 
& Sustainability 

Julia Ferguson 
Sustainability Consultant 
 

Group members facilitated a phone call 
meeting to inform Ms. Ferguson about the 
CBA and understand her energy 
efficiency project within the larger DEED 
grant. 

Michigan 
Technological 
University (MTU) 

Jay Meldrum 
Director 
Keweenaw Research Center 
 

Discussed Fellows work which could be 
adapted for community solar projects in 
other parts of the UP outside of WPPI’s 
region with Mr. Meldrum after a DEED 
team meeting while visiting the UP. 

Michigan 
Technological 
University (MTU) 

Chelsea Schelly, PhD 
Associate Professor of 
Sociology 
 

Group members spoke with Dr. Schelly 
remotely to understand MTU’s 
involvement with the DEED grant project 
and current community engagement 
efforts with the Baraga and L’Anse 
communities.  
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Village of Baraga 
Baraga, MI 

LeAnn LeClaire 
Village Manager 
 

Group members met in person with Ms. 
LeClaire to understand the demographics 
of Baraga and how community solar 
programming may impact low-income 
residents. 

WPPI Energy Brett Niemi 
Senior Energy Services 
Representative 
  

Group members met with Mr. Niemi in 
person and remotely for solar system 
technical assistance and to learn the 
relationship between WPPI Energy and 
the Village of Baraga. 
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