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Executive Summary 

Connecticut aims to have a zero-carbon electric sector by 2040 and has developed plans and recommendations to 

facilitate this energy transition.1 Meeting this target will require a range of renewable sources, with solar playing a 

significant role. As the cost of solar panels continues to fall, arrays are being built at an increasing pace across the state. 

To meet the state’s goals, we will need solar arrays on residential and commercial rooftops, parking lots, as well as 

larger, utility-scale projects on brownfields, gravel pits and other land parcels. 

 

As expected, the search for sites for larger solar projects has led to conflicts between the interests of clean energy and 

the preservation of prime agricultural land and forests. One way to avoid or minimize these inevitable conflicts is to site 

solar arrays on land that has already been “degraded,” notably parking lots. 

 

While the state’s plans reference the production of solar energy in multiple different ways, there is no mention of solar 

canopies as a part of the 100% renewable energy sector.2  This is a significant oversight as solar canopies have many 

unique benefits and can produce a significant amount of energy in Connecticut. While the positive impacts of solar 

canopies are well understood, there has not been research quantifying the potential of this type of solar energy in 

Connecticut. 

 

People's Action for Clean Energy conducted this study 

to fill this crucial gap in knowledge by analyzing the 

amount of energy that solar canopies could potentially 

produce throughout the state. This study was 

completed to demonstrate that solar canopies can be 

a major component of the future electric sector in 

Connecticut and that implementation of this 

technology needs to be supported by public policy. The 

study used geospatial analysis tools to examine large 

parking lots in every town in Connecticut and estimate 

the number of solar canopy arrays that could be sited 

in each lot. 

 

The results of this study demonstrate that there are 8,416 potentially viable sites across Connecticut. The combined 

capacity of all sites is 7,021 MW. The total estimated annual production is 9,226 GWh. These figures represent a 

substantial amount of the state's potential energy portfolio. The estimated annual production from solar canopies is 

equivalent to 37.8% of current statewide energy consumption. This amount of energy would be able to power roughly 

870,000 homes.3 When combined with estimates of rooftop solar installation potential, 86% of current statewide energy 

consumption can be produced.4 

 
1 Executive Order No. 3. Governor Ned Lamont, State of Connecticut. 2019.  
2 Draft Integrated Resource Plan. Report. Department of Energy and Environmental Protection, State of Connecticut. 2020. 
3 U.S. Energy Information Administration (EIA). "Frequently Asked Questions (FAQs)." Accessed January 2021. https://www.eia.gov/tools/faqs 
4 "Project Sunroof." Accessed January 2021. https://www.google.com/get/sunroof/. 

Fig. 1 Future Potential Energy Portfolio of Solar Canopies and 

Rooftop Solar in Connecticut 

37.8% 

14.0%

% 

48.2%

% 
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The annual production estimates vary between the 169 towns in Connecticut. However, each town can produce some 

energy from solar canopies. Town-level annual production as a percentage of energy consumption ranges from 5.8% to 

180%, with an average percentage of 40.1%. The production of solar canopies by town can be seen in Figures 1 and 2, 

with a detailed table for each town available in the appendix. 

 

 

Fig. 3. Histogram of the Percentage of Current Energy Consumption 

That can be Produced by Solar Canopies in Each Town in Connecticut 

*2 Outliers are omitted with values of 160% and 179% respectively 

Fig. 2. Statewide Map of the Percentage of Current Energy Consumption  

that can be produced by Solar Canopies in Each Town in Connecticut. 
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This study demonstrates that solar canopies have significant potential as a component of Connecticut's energy portfolio. 

In addition to production levels, there are multiple benefits associated with solar canopies. These benefits are strong on 

their own but can be significantly more effective with policy that supports the implementation of solar canopies. 

 

Benefits of Solar Canopies 

1. Preservation of Agricultural Land and Forests  
Unlike large solar farms, solar canopies can be sited on existing impervious surfaces. This 
removes the need to infringe upon valuable natural resources. 

2. Local, Distributed Energy Generation 
Parking lots and other sites where solar canopies can be installed are generally close to an 
energy sink. This reduces losses from long-term transmission and fosters grid resilience. 

3. Pairing with Electric Vehicles and Battery Storage 
Solar canopies can be made with electric vehicle (EV) compatibility, enabling a transition to a 
clean transportation sector. Battery storage can also be integrated to support EVs and energy 
use at any time of day. 
 

4. Reducing Urban Heat Island Effect 
Solar canopies can reduce urban heat and therefore help to reduce dangerous heat waves. 
This is especially the case when canopies are sited over impervious surfaces that retain large 
amounts of heat. 
 

5. Environmental Justice Implications 
When sited thoughtfully, solar canopies can ameliorate current inequitable conditions by 
converting impervious surfaces into more beneficial uses for local communities. Solar 
canopies that follow shared ownership models can be more accessible than installations that 
benefit property owners only. 

6. Reduced Energy Costs 
With current economic market projections solar power, and canopies specifically will save 
consumers money on their electricity use. This can be supplemented with government-backed 
incentive programs. 

7. Protection from Elements 
Solar carports can protect cars and paved surfaces from weather that may damage them, 
saving money for lot owners and patrons. 
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Multiple policy mechanisms can be implemented to support solar canopies in Connecticut. Policies have been passed in 

the neighboring states of Rhode Island, Massachusetts, and New York. If passed in Connecticut these policies would 

enable expanded solar canopy adoption by public and private entities and support a transition away from centralized 

energy production via fossil fuels. 

 

Policy Recommendations 

1. Create Adder Incentives for Solar Canopies and Related Infrastructure 
Adder incentives can support specific types of renewable energy production such as solar 
canopies. This added incentive would offset costs and could encourage solar canopies, battery 
storage, or other types of systems. Rhode Island and Massachusetts both have solar canopy 
adders of $0.06 per kWh produced. 
 

2. Expand Virtual Net Metering Eligibility 
Virtual net metering is currently limited to a $10 million cap on the total amount of electricity 
produced statewide that is eligible for the program. States such as Massachusetts have greatly 
expanded their cap in recent years, and Connecticut should follow suit. Additionally, virtual 
net metering should be expanded to include individual systems with larger capacities. 
 

3. Support Equitable and Modern Grid 
PURA is assessing proposals to update policies related to Connecticut's electric grid. Policies 
that support distributed energy systems (DERs), including solar canopies should be prioritized. 
These include decreasing the cost of interconnecting with the grid, facilitating connection of 
DERs, and incorporating solar canopies into regional plans. 
 

4. Zoning and Local Ordinances 
Explicitly defining and mentioning solar canopies in local ordinances and zoning codes 
increases the likelihood that they will be installed. Additionally, measures can be incorporated 
to enable solar canopies. Examples that have been implemented include allowing solar 
canopies to exceed height restrictions and making clear standards that differentiate 
requirements for rooftop solar versus solar canopies. 
 

 

This study concludes that locally sited solar canopies can generate a significant amount of energy in the state of 

Connecticut and that state-level policies would enable a more effective renewable energy transition. Incorporating solar 

canopies into key statewide plans such as the Integrated Resources Plan would allow Connecticut to avoid overreliance 

on large-scale production facilities that compete for space with vital natural resources. The community economic 

benefits of solar canopies are also abundant and need to be taken into consideration when deciding how to support this 

type of renewable energy. 
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Introduction 

Connecticut aims to have a zero-carbon electric sector by 2040 and has developed plans and recommendations to 

facilitate this energy transition. While these plans reference the production of solar energy via multiple pathways there 

is no mention of solar canopies as a part of the 100% renewable energy sector. This is a significant oversight as solar 

canopies have many unique benefits and can produce a significant amount of energy in Connecticut. While the positive 

impacts of solar canopies are well understood, there has not been research quantifying the potential of this type of solar 

energy in Connecticut. 

 

People's Action for Clean Energy conducted this study to fill this crucial gap in knowledge by analyzing the amount of 

energy that solar canopies could potentially produce throughout the state. This study was completed to demonstrate 

that solar canopies can be a major component of the future electric sector in Connecticut and that implementation of 

this technology needs to be supported by public policy.  

 

The study used geospatial analysis tools to examine large parking lots in every town in Connecticut and estimate the 

number of solar canopy arrays that could be sited in each lot. This study began by conducting a random sample of 100 

parking lots throughout the state to understand the average proportion of parking lot area that was usable for solar 

canopies. This data on usable areas were then used in conjunction with existing information on common solar panel 

capacity factors and climatic data for Connecticut to calculate potential energy production. This process was applied to 

an existing database of all impervious surfaces in Connecticut that was filtered via a visual site assessment to determine 

which sites were viable. Using these methods we were able to find viable sites in every town in Connecticut, and 

estimate solar canopy production potential for every site. Please refer to Appendix A for the extended methodology.  

Background on Solar Canopies 
Solar canopies are a form of solar array that is constructed on developed surfaces and built to allow space underneath 

for cars or pedestrians (see Fig. 4). These arrays differ from ground-mounted solar due to their elevated construction. 

These arrays can be sited as a part of a large-scale solar project that supports energy use of a large energy sink like a 

school or might be very small-scale supporting the energy use of a few electric vehicle charging stations or a small 

building. Due to the additional infrastructure associated with solar canopy construction, there are additional financial 

costs to the installation of these arrays as opposed to ground-mounted solar. However, there are multiple benefits to 

solar canopies that should be considered when comparing different forms of solar and developing policy tools. 

 

Preservation of Agricultural Land 

Unlike large solar farms, solar canopies can be sited on existing impervious surfaces. This removes the need to infringe 

upon valuable natural resources. Multiple conflicts have occurred between different groups of environmentalists over 

solar projects that would have negative environmental consequences on local ecosystems. While large-scale solar farms 

will still be necessary to make a transition to a zero-carbon electric sector, limiting reliance on them will be important to 

protect natural resources. Solar canopies can be appealing to a diverse array of stakeholders as they do not have 

negative consequences on the undeveloped environment or small farmers who are dependent on their land. 
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Local, distributed energy generation 

Local, distributed energy generation is another benefit of solar canopies that are a deviation from large-scale solar 

arrays. The current energy grid is reliant upon a few large production plants that have severely negative impacts through 

the burning of fossil fuels, or controversial production methods like nuclear power. Aside from the inherent harms of 

these production sources, they also support a centralized grid, which has drawbacks, such as energy losses due to long 

transmission lines, and greater susceptibility to severe storms. A decentralized grid addresses these problems by siting 

energy generation locally in communities, thereby limiting long-distance energy losses, and creating a network of power 

sources that can be drawn upon if individual power lines go down. These benefits are similarly reproduced by rooftop-

based solar power as well as solar canopies. 

Pairing with electric vehicles and battery storage 

Solar canopies can be made with electric vehicle (EV) compatibility, enabling a transition to a clean transportation 

sector. Solar canopies are already used as EV charging stations, and an expansion of these pairings could support growth 

in the EV sector. Battery storage can also be integrated to support EVs and energy use at any time of day. Integration 

with battery storage is paramount to creating a renewable energy sector, as it enables power to be used during times 

when a significant amount of sunlight is not available. Solar plus storage can also provide services to the wider electric 

grid and become part of larger “virtual power plant” (a cloud-based plant consisting of the combination of a range of 

distributed power generators and storage.) Another use of combined solar and storage is a public resilience station, 

providing EV charging, community Wi-Fi access and electronics charging in the event of a grid outage. 

Reduce urban heat 

The urban heat island effect creates hotter conditions in urbanized areas than surrounding areas. This effect is due to 

infrastructure such as paved roads and tall buildings that trap heat. Climate change is exacerbating this effect and 

making heat waves more intense, especially in urban areas. Solar canopies can reduce urban heat by increasing the 

amount of sunlight that is reflected away from the ground. This can help to reduce dangerous heat waves and cool 

cities. The impact of canopies is especially potent when they are sited over dark impervious surfaces, such as asphalt 

that retain large amounts of heat. 

Addressing environmental justice 

When sited thoughtfully, solar canopies can ameliorate current inequitable conditions by converting impervious surfaces 

into more beneficial uses for local communities. Solar canopies that follow shared ownership models can be more 

accessible than installations that benefit property owners only. Through financing mechanisms like subsidized power 

purchase agreements and grants for low-income communities solar canopies can be constructed and save energy costs 

for communities. The impacts of decentralizing the grid and reducing urban heat also can have major environmental 

justice benefits. Solar canopies also have the potential to address some barriers to access associated with rooftop solar, 

as homeowners are the main beneficiaries of those projects, while solar canopies can help to create community-shared 

solar or other beneficial energy systems. 
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Protection from the elements 

Solar carports can protect cars and paved surfaces from weather that may damage them, saving money for lot owners 
and patrons. This can be especially beneficial for business owners that require covered outdoor spaces, such as car 
dealerships. Municipalities may also benefit by supporting outdoor community spaces like farmers' markets.

Aesthetic Considerations 

While beauty is in the eye of the beholder, when sited responsibly, canopies can be attractive, eye-catching structures. 
When designing new structures in highly visible locations, close attention should be paid to aesthetics. Options include 
hiding all wiring, using enclosed posts and beams instead of industrial-looking I-beams, and attractive finishes including 
powder coating, among others. 
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Study Key Findings 

The figures calculated in this study represent a theoretical potential that accounts for multiple physical, and 

geographical concerns, and additionally addresses some technical issues. The included criteria are such features as 

shading, land use type, crowding of panels, and others. Notably, this analysis did not consider geotechnical factors that 

would need to be included in a site assessment to decide the feasibility of construction on a particular site. The results 

will provide a starting point for further geotechnical studies on a more detailed level of analysis, which would be done 

on a town-by-town or individual site scale of investigation. 

 

The results of this study demonstrate that there are 8,416 potentially viable sites across Connecticut. The combined 

capacity of all sites is 7,021 MW. The total estimated annual production is 9,226 GWh. These figures represent a 

substantial amount of the state's potential energy portfolio. The estimated annual production from solar canopies is 

equivalent to 37.8% of current statewide energy consumption. This amount of energy would be able to power roughly 

870,000 homes.5 When combined with estimates of rooftop solar installation potential, 86% of current statewide energy 

consumption can be produced.6 

 

 

The annual production estimates vary between the 169 towns in Connecticut. However, each town is able to produce 

some energy from solar canopies. Town-level annual production as a percentage of energy consumption ranges from 

5.8% to 180%, with an average percentage of 40.1%. The production of solar canopies by town can be seen in Figures 1 

and 2, with a detailed table for each town available in Appendix B. 

 
5 U.S. Energy Information Administration (EIA). "Frequently Asked Questions (FAQs)." Accessed January 2021. https://www.eia.gov/tools/faqs 
6 "Project Sunroof." Accessed January 2021. https://www.google.com/get/sunroof/. 

Fig. 4 Future Potential Energy Portfolio of Solar Canopies and Rooftop Solar in Connecticut 



Page | 11 

 

 

 

Fig. 6. Histogram of the Percentage of Current Energy Consumption 

That can be Produced by Solar Canopies in Each Town in Connecticut 

*2 Outliers are omitted with values of 160% and 179% respectively 

Fig. 5. Statewide Map of the Percentage of Current Energy Consumption  

that can be produced by Solar Canopies in Each Town in Connecticut. 
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The study also looked at different types of census tracts throughout the state to understand any potential patterns. The 

analysis of marginalized census tracts across Connecticut revealed differences between the various types of tracts 

shown in Figure 6. In low-income census tracts, a total of 574 GWh can be produced by 428 solar canopy sites. Majority 

non-White census tracts can produce 1,085 GWh across 727 sites. Census tracts that are both low-income and majority 

non-White can produce 269 GWh across 221 sites. These production values for the three groups of census tracts are 

equivalent to the energy consumption of 53,900 households, 101,900 households, and 25,290 households respectively.7 

The production values were compared to current energy consumption in each group of census tracts. Across all low-

income census tracts, 48.4% of current energy use can be produced. For the majority non-White census tracts 58.5% of 

current energy use can be produced. For census tracts that are both low-income and majority non-White 35.3% of 

current energy use can be produced. 

 

 

 

 
7 U.S. Energy Information Administration (EIA). "Frequently Asked Questions (FAQs)." Accessed January 2021. https://www.eia.gov/tools/faqs 

Fig. 7. Percentage of Current Energy Consumption that can be Produced by Solar 

Canopies in Different Types of Census Tracts across in Connecticut 
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Town Case Studies 
In addition to analyzing solar canopy potential on a statewide level, PACE worked with clean energy task forces in 

multiple towns to investigate local sites in greater depth. This study has laid the foundation for towns to gain an 

understanding of their solar canopy potential. The following examples demonstrate town-level solar potential, as well as 

specific site maps created in the solar installer tool Helioscope.8 

Windham, CT 

The town of Windham was chosen for further study due to high interest from the clean energy task force, resulting in an 

ongoing working relationship throughout the process. This town has a population of about 24,000, which is near to the 

average population of towns in Connecticut of about 21,000. Windham is representative of a small city and has features 

of a suburban area with some rural elements. 

Within Windham there are 76 potential solar canopy sites with a total capacity of 64 MW, producing 84 GWh of energy 

per year. While the current solar installations in Windham produce only 2.3% of current energy usage, solar canopies 

have the potential to generate 57% of present demand. When combined with solar on rooftops the theoretical potential 

exceeds current energy demand, producing 172 GWh or 116% of the city's current energy use. These estimates leave 

out geotechnical variables and social considerations, such as patterns of adoption. However, the potential of solar 

canopies within this city should not be undervalued. Figures X and Y demonstrate maps of all solar sites within the town 

of Windham and ranges on the capacity of each system. These maps can be replicated for any town in Connecticut to 

provide municipal government bodies or community-based organizations with valuable insights regarding solar 

canopies. These maps demonstrate that a variety of sites can be developed across Windham with the majority of sites 

having a capacity between 150 and 1,000 kW. The sites are more commonly located in downtown areas with multiple 

businesses. This result makes sense with the layout of town where retail clusters will have ample parking space for their 

customers. 

 

 
8 Folsom Labs. HelioScope: Advanced Solar Design Software. Accessed January 2021. https://www.helioscope.com/. 
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Fig, 9. Capacities of Potential 

Sites in Windham 

The 76 potential solar canopy sites 

are grouped by the capacity of 

each solar array measured in kW. 

• 44 arrays are 150-500 kW 

• 15 arrays are 500.1 kW to 

1,000 kW 

• 11 arrays are 1,000.1 kW to 

2.0 MW 

• 6 arrays are greater than 2 

MW 

 

 

 

 

Fig. 8. Areas of Potential Sites 

in Windham 

The area of all potentially viable 

lots is displayed in purple. 
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The following two figures provide a detailed site-level analysis of two locations in Windham. These site maps can provide 

stakeholders with a tangible goal and a clear connection between energy production and demand by adjacent buildings. 

 

 

Fig. 10. Windham High School  
Windham High School has a capacity 

of 1.04 MW and an annual 

production of 1.25 GWh. Public 

schools provide an excellent site 

because the property is 

government-owned, and the 

building is an adjacent energy sink. 

These Conditions can lead to an 

expediated siting and construction 

process. 

Fig. 11. Heritage River Park 
Several solar canopies can be sited 

over this parking lot at a local park in 

Windham. Together, these arrays 

have a capacity of 567 kW and an 

annual production of 662 MWh. 

Similarly to schools, public parks 

present a publicly-owned space that 

is frequently visited by residents. 

Integration with electric vehicle 

charging is a common practice for 

parks departments that want to 

demonstrate a commitment to 

sustainability. 
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Hartford, CT 

As the state capital and an urban center, Hartford presents an important case study of solar canopies. The city is the 

fourth largest in Connecticut with a population of about 122,000. Hartford has diverse land uses and multiple dense 

areas and is representative of a large city relative to others in Connecticut. Within Hartford there are 164 potential solar 

canopy sites with a total capacity of 210 MW, producing 276 GWh of energy per year. Solar canopies have the potential 

to generate 28% of present demand. When combined with solar on rooftops the theoretical potential produces 686 

GWh or 70% of the city's current energy use. Similar to Windham, the following figures provide maps of all solar sites 

within Hartford and ranges on the capacity of each system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 12. Areas of Potential Sites in Hartford 

The area of all potentially viable lots is displayed in 

purple. 

 

Fig. 13. Capacities of Potential Sites in 

Hartford 

Hartford has 164 Potential Sites, shown here by 

their capacity. 

• 42 arrays are 150 kW to 500 kW 

• 49 arrays are 500.1 kW to 1,000 kW 

• 46 arrays are 1,000.1 kW to 2 MW 

• 27 arrays are greater than 2 MW 
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The following two figures provide a detailed site-level analysis of two locations in Hartford. Similarly to those in 

Windham, these site maps can provide stakeholders with a tangible goal and a clear connection between energy 

production and demand by adjacent buildings. While the Windham sites were on public land these sites provide 

examples of privately-owned parking lots.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 14. New Country Mini Car 

Dealership 
This car dealership in Hartford has a 

capacity of 903.8 kW and an annual 

production of 1.12 GWh. Car 

dealerships are a strong potential 

site for solar canopies due to the co-

benefits that can be provided. Solar 

canopies can protect the many cars 

in these lots from weather damage, 

and make clearing snow easier for 

the business owners. 

Fig. 15. University of Hartford 

Student Center 
In addition to public K-12 schools 

public and private universities are 

excellent potential sites. A parking 

lot next to a student center would 

be able to supply energy to the 

adjacent buildings and could serve 

as a hub to demonstrate the value 

solar power may have across the 

campus. These site has a capacity of 

648.9  kW and an annual production 

of 744.2 MWh. 
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Practical Implementation 

Challenges 
Cost 

Compared to rooftop solar, carports are inherently more complex, as they involve the construction of a new structure. 

Nonetheless, they are economically viable in many instances, depending on local conditions. Moreover, they often 

provide valuable co-benefits, including protecting vehicles from the elements. In some instances, solar canopies can be 

built over spaces other than parking lots, including gathering spaces or food courts. Cost is a major hurdle that can be 

addressed by policies and incentives that assist potential solar canopy adopters.  

Geotechnical Considerations 

Carports require specific geotechnical conditions to effectively support structures for a long period of time. A high-level 

analysis like this study cannot replace necessary geological testing that should be done on-site for each potential canopy 

array. This includes examining the rock layers to rule out sites with impenetrable subsurface layers, conducting load-

bearing tests to ensure the soil can support the structure, and assessing chemical properties such as corrosiveness. 

These siting studies can impose additional costs and may result in multiple sites being deemed unviable depending on 

the environmental conditions present throughout a town. 

Building Public Support 

Resistance to solar energy from residents of a town is an important challenge to acknowledge and address. While solar 

power and renewables may have negative associations in the eyes of some residents, the technology has become 

overwhelmingly supported in Connecticut. It is essential to proactively address public opinions regarding a potential 

solar canopy, including the impact on views, aesthetic considerations, and possible co-benefits. Addressing these issues 

up-front can significantly increase the amount of support these projects receive. 

Snow and Ice  

Parking lots in Connecticut must be kept clear of snow and ice in the winter. Depending on the configuration of the 

parking lot, solar canopies can help this process, or they can pose new challenges. Larger arrays typically have a shallow 

slope, and snow tends to accumulate on them. In this instance, solar production is lower, but the structure can actually 

reduce the required maintenance. For smaller, sloped arrays, it is essential to determine whether snow and ice sliding 

off the panels present a safety hazard or complicate removal. In most instances, these concerns may be addressed 

through sound planning. However, some arrays may be deemed impractical due to snow and ice considerations. 
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Financing 
There are many ways to finance a solar project and solar canopies in particular. Financing options will vary depending on 

the ownership model, and whether the carports are being installed on private or public land. While a detailed discussion 

of financing techniques is beyond the scope of this report, it is helpful to briefly outline some of the most popular 

approaches. It is important to understand the varying financing options depending on whether or not the owner owns 

the solar array. If the property owner also owns the array, there are a wide range of loans available, including: 

 

● Traditional bank loan 

● Commercial, Property-Assessed Clean Energy (C-PACE) loans through the Connecticut Green Bank. The C-PACE 

program enables the owner to repay the loan through assessments towards local property tax bills.9 

 

In addition, there are various options in which the site owner does not directly own the panels. All of these financing 

options have tax and accounting implications that will be specific to the situation. It is essential to get professional 

advice on which option is best for a given site. These include, but are not limited to: 

● A power purchase agreement (PPA), whereby the site owner agrees to purchase electricity from a third-party 

owner of the solar array. PPAs have the potential of getting a project built with no money down and lowering 

the site owner's electricity bills from day one. PPAs are often the preferred financing approach for tax-exempt 

entities who could otherwise not benefit from the available tax credits. PPAs are available from the Connecticut 

Green Bank as well as private sources.10 

● A sale-leaseback, whereby a third party, typically a bank, owns the panels and leases them to the site owner, 

who then gets to use the electricity produced. The bank is able to use any tax incentives (e.g., Investment Tax 

Credit, Accelerated Depreciation,) and pass these savings to the site owner in the form of lower lease payments. 

● Community Shared Solar enables a site owner to lease their land to build a solar array, and the resulting 

electricity can be shared by multiple customers. Shared solar provides the site owner rental income, and the 

chance to buy a portion of the electricity produced. This option also makes it possible to build large solar arrays, 

including ones that produce more electricity than the site owner needs. 

 

 

 

 

 

 

 

 
9 C-PACE. Connecticut Green Bank. https://www.cpace.com/  
10 Connecticut Green Bank. Solar PPA. https://www.ctgreenbank.com/programs/building-owners/green-bank-solar-ppa/  

https://www.cpace.com/
https://www.ctgreenbank.com/programs/building-owners/green-bank-solar-ppa/
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Design Considerations 
Solar canopies come in a multitudinous variety of styles, sizes, and configurations. A project might consist of multiple 

single-column structures, each covering one or two rows of parking, or a larger "tabletop" structure covering travel lanes 

as well. Below are several of the most common designs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 16. Single Beam 

Single-beam structures are popular over parking 

spaces, as they use relatively little of the paved 

surface. A double-cantilever canopy, as seen 

below, covers two rows of parking, with the 

beams located in the aisle. 

Fig. 17. Inverted Cantilever 

A variation on this design is the inverted 

cantilever, which breaks up the large surface into 

two surfaces with opposing angles. This 

configuration is typically installed on a north-

south axis, thereby enabling high electricity 

production in both the morning and afternoon. 

Fig. 18. Single Cantilever 

The single cantilever design is commonly used to 

cover a single row of parking spaces. 
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Variations 

Each of the above designs is subject to a range of variations. These include wind braces and trusses. Additional mounting 

formats include louvered and curved designs as opposed to uniform flat surfaces. 

 

 

Fig. 19. Multiple Beam 

The use of multiple beams enables solar canopies 

to be larger, as shown below. Such long-span 

structures make efficient use of the space. 

Because of their larger size, it is generally not 

possible to tilt the panels significantly, leading to 

slightly lower electricity production. Because 

travel lanes are also covered, the structure must 

be tall enough to accommodate vehicles, 

potentially including snowplows, garbage trucks 

and other service vehicles. 

Fig. 20. Panel with Wind Braces 

 

Fig. 21. Panel with Wind Trusses 

 

Fig. 22. Louvered Panels 

Photo Source: Carport Structures 

Fig. 23. Panel with Wind Trusses 

Photo Source: Chicago Metal Rolled 
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Solar panels may be mounted with spaces between panels, allowing rainwater to fall through. Or, these spaces may be 

sealed with gaskets, thereby preventing water from dripping onto the cars and people below. If the surface is sealed, it 

is also possible to install gutters to collect and divert the water. Depending on the local weather conditions and slope of 

the canopy, guards may be installed to prevent snow and ice from sliding down. There are also various options for the 

piers on which the beams are mounted, including flush (left below) or raised (right below.)It is generally advisable to 

build raised piers, as they provide protection to the beams from cars.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 24. Flushed Mounting 

Photo Source: Baja Carport Corp. 

 

 

Fig. 25. Panel with Wind Trusses 

Photo Source: Independent Power Systems 

Fig. 26. Non-traditional Styles 

In addition to the designs described above, there 

are some unique approaches to challenging 

applications. For example, the Quest QuadPod, 

pictured here, uses fewer foundations and a 

more intricate support structure. 

Photo courtesy of Quest Renewables 
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Policy Considerations 

This study has highlighted the value that solar canopies have as a significant potential energy source throughout 

Connecticut. In addition to this data, it is important to understand how policy can help or hinder an efficient adoption of 

solar canopies. The following sections discuss current policies in Connecticut related to solar power and the transition of 

the electric sector, relevant policies in nearby states, and policy recommendations to support solar canopy proliferation. 

Existing Policies in CT 

Governor Lamont’s Executive Order 3 (2019) 

This executive order guides the energy transition to a zero-carbon electric sector in Connecticut. Gov. Lamont 

established a goal for a 100% net-zero carbon electric sector by 2040. Additionally, this order expanded the 

responsibilities of the Governor's Council on Climate Change (GC3). GC3 has released reports and recommendations as a 

part of their new role of monitoring and reporting on the state's progress on mitigation and adaptation strategies. 

Integrated Resources Plan (Draft 2020) 

This plan is produced every two years to assess the future electric needs of the state and create a plan to meet those 

needs by examining both supply and demand concerns. The most recent iteration of the plan has a significant emphasis 

on renewable energy but fails to mention solar canopies or solar carports. This oversight is important to note as the 

Integrated Resources Plan (IRP) serves as a guiding document for tangible actions related to the energy transition. 

Net Metering and Virtual Net Metering  

These programs both enable owners of energy production sources, like residential solar power, to earn credits for the 

excess energy they produce. Net metering (NM) enables individuals to earn credits for production on their property, 

while virtual net metering (VNM) expands eligibility for solar that is produced outside of one's property, such as through 

a community-shared system. These mechanisms enable the beneficial use of solar canopies and other forms of 

community-based energy. Currently, there are caps on participation in NM and VNM. Individual systems are limited to 

3MW, and a statewide cap limits the total feed-in credits of the entire program to $30 million. This statewide cap was 

raised starting January 2021 from the previous cap of $20 million. 

Renewable Energy Credits 

Zero-emission renewable energy credits (ZRECs) and low-emission renewable energy credits (LRECs) are transferable 

certificates credited to an owner of a solar array based on the number of MWh their system produces annually. The 

value of credits and the total amount allocated to these programs change as different blocks open up statewide over 

time. These are credited in different ways based on the size of the system.  

Shared Clean Energy Facility Program 

This program solicits requests for proposals in a competitive bidding process to earn credits for shared systems. Eligible 

projects are between 100 kW and 4,000 kW, with a statewide cap of 25MW per year being added to the program. 

Credits are attributed based on the number of MWh produced by the systems. 
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Incentives in Neighboring States 

Rhode Island 

Virtual net metering in Rhode Island has the same benefits as VNM in Connecticut. However, in Rhode Island, systems 

up to 10 MW are eligible, and the statewide aggregate cap was removed in 2014. These more inclusive eligibility rules 

encourage more growth and participation with the VNM program. The state's Renewable Energy Growth Program 

provides renewable energy credits for solar owners, with a base incentive of 29.65 cents per kWh. This program has an 

additional adder of 6 cents per kWh produced by solar carports.  

Massachusetts 

Virtual net metering in Massachusetts is similarly more expansive than the Connecticut program. Private systems up to 2 

MW or public systems up to 10 MW are eligible to participate. There is an aggregate cap where public facilities may not 

exceed 8% of the electric company's peak load and private facilities may not exceed 7% of the company's peak load. The 

Solar Massachusetts Renewable Target (SMART) program has a base incentive of 14 - 39 cents per kWh produced. There 

are multiple adders for different factors with 6 cents per kWh for solar canopies, 2 - 6 cents per kWh for shared solar, 3 

cents per kWh for low-income property owners, and 3.47 - 7.63 cents per kWh for systems with integrated battery 

storage. 

New York 

Remote net metering in New York is more limited than in Connecticut with a limit of 25 kW for residential systems, 100 

kW for agricultural systems, and 2 MW for non-residential systems. However, there is no statewide aggregate capacity 

limit on this program. The NY-SUN program is based on capacity rather than production and has a base incentive of 

$0.15 - $1 per watt. Adders are available at 20 - 30 cents per watt for solar canopies, 20 to 30 cents per watt for rooftop 

solar, and 15 - 40 cents per watt for community solar. 
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Policy Recommendations 
 

Policy Recommendations 

1. Create Adder Incentives for Solar Canopies and Related Infrastructure 
Adder incentives can support specific types of renewable energy production such as solar 
canopies. This added incentive would offset costs and could encourage solar canopies, battery 
storage, or other types of systems. Rhode Island and Massachusetts both have solar canopy 
adders of $0.06 per kWh produced. 
 

2. Expand Virtual Net Metering Eligibility 
Virtual net metering is currently limited to a $10 million cap on the total amount of electricity 
produced statewide that is eligible for the program. States such as Massachusetts have greatly 
expanded their cap in recent years, and Connecticut should follow suit. Additionally, virtual 
net metering should be expanded to include individual systems with larger capacities. 

3. Support Equitable and Modern Grid  
PURA is assessing proposals to update policies related to Connecticut's electric grid. Policies 
that support distributed energy systems (DERs), including solar canopies should be prioritized. 
These include decreasing the cost of interconnecting with the grid, facilitating connection of 
DERs, and incorporating solar canopies into regional plans. Programs such as the formerly 
active microgrid grant and loan program for critical infrastructure should be reopened and 
expanded. 
 

4. Zoning and Local Ordinances 
Explicitly defining and mentioning solar canopies in local ordinances and zoning codes 
increases the likelihood that they will be installed. Additionally, measures can be incorporated 
to enable solar canopies. Examples that have been implemented include allowing solar 
canopies to exceed height restrictions and making clear standards that differentiate 
requirements for rooftop solar versus solar canopies. 
 

Conclusion 

This study has thoroughly demonstrated that locally sited solar canopies can generate a significant amount of energy in 

the state of Connecticut and that state-level policies encouraging this technology would enable a more effective 

renewable energy transition. Incorporating solar canopies into key statewide plans such as the Integrated Resources 

Plan would allow Connecticut to avoid overreliance on large-scale production facilities that compete for space with vital 

natural resources. The community economic benefits of solar canopies are also abundant and need to be taken into 

consideration when deciding how to support this type of renewable energy. Solar canopies not only serve a role in 

climate change mitigation, but they also have many co-benefits that benefit communities. With support from the state, 

municipal governments, and stakeholders throughout Connecticut, solar canopies can proliferate and enable the 

increasingly important transition to a zero-carbon electric sector. 
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Glossary 

Annual Production - The amount of energy generated by a system in one year. 

Behind-the-meter - This refers to electricity production that is done without the need for utility. This is done by the 

owner of the solar system, 

Canopies - Solar canopies are structures built to support solar arrays while leaving room underneath. The elevation of 

the solar array is generally 15 to 20 feet above the ground. 

Capacity - The maximum amount of energy that can be generated instantaneously by a solar array. This value represents 

instantaneous production under perfect conditions and is used to describe a physical system independent from 

environmental conditions that would affect annual production. 

Carports - See Canopies. These terms are used interchangeably in this report. 

Centralized Energy Production - This is the norm under current conditions. Energy is produced by a small number of 

large power plants and transmitted over long distances to reach end-users. 

Decentralized Energy Production - This production system consists of many sources of energy production that aggregate 

energy to support end-users. This model fits well with solar canopies because the arrays are usually far smaller than 

large solar farms, but more can be built in a scattered pattern. This type of system has reduced energy losses and 

shorter transmission distances 

Distributed Energy Systems - See Decentralized Energy Production. Distributed energy systems can refer to the entire 

system of energy transmission or individual energy generation units like one solar array. 

Environmental Justice - Environmental justice is an evolving term that can be used for multiple different meanings. For 

this report, environmental justice will refer to the equitable distribution of beneficial resources and environmental 

harms, and the inclusion of diverse perspectives in decision-making. 

Equity - Equity is the quality (or goal) of achieving fairness by allowing solutions to accounting for existing disparities and 

disproportionate impacts. Equity in this context accounts for past harms especially related to marginalized communities. 

Geospatial Analysis - Techniques that use data that has geographic properties. This includes datasets like satellite 

images, data with GPS coordinates or addresses, physical and environmental features, maps, and more. 

Grid - This refers to an electrical grid. This is an interconnected network of physical infrastructure that delivers electricity 

from producing sources to consumers. Electrical grids can span multiple states in a regional network, and connect 

multiple local components. The current standard electrical grids are centralized (see Centralized Energy Production). 

GWh - Gigawatt-hours. This is a unit of measurement for how much energy is generated by a system. One Gigawatt hour 

is equivalent to 1,000,000 kWh or 1,000 MWh.  
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kW - Kilowatt. This is a unit of measurement for capacity, or the instantaneous potential of an energy source. One 

kilowatt is equivalent to 0.001 MW. 

kWh - Kilowatt-hours. This is a unit of measurement for how much energy is generated by a system. One kilowatt-hour 

is equivalent to 0.000001 GWh or 0.001 MWh.  

Microgrid - A small network of electricity users with local sources of energy production that is usually attached to a 

centralized grid but can function independently. 

MW - Megawatt. This is a unit of measurement for capacity, or the instantaneous potential of an energy source. One 

Megawatt is equivalent to 1,000 kW. 

MWh - Megawatt-hours. This is a unit of measurement for how much energy is generated by a system. One Megawatt-

hour is equivalent to 1,000 kWh or 0.001 GWh.  

Net Metering/Virtual Net Metering - Net metering (NM) enables individuals to earn credits for production on their 

property, while virtual net metering (VNM) expands eligibility for solar that is produced outside of one's property, such 

as through a community-shared system.  

Resilience - Resilience refers to the ability of a system to face perturbations and return to its current state. For an energy 

system resilience includes the system's ability to deal with extreme events, maintain necessary operations, and recover 

quickly. 

Urban Heat Island Effect - Urban heat island effect creates hotter conditions in urbanized areas than surrounding areas. 

This effect is due to infrastructure such as paved roads and tall buildings that trap heat. Climate change is exacerbating 

this effect and making heat waves more intense, especially in urban areas.  

Virtual Power Plant - A cloud-based power plant that aggregates the capacities of distributed energy resources, and 

enables efficient use of resources. 

Watt -This is the base unit of measurement for capacity, or the instantaneous potential of an energy source. 

Watt-hour - This is the base unit of measurement for how much energy is generated by a system. 
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Appendices 

Appendix A: Extended Methodology 
Random Sampling 

The initial steps of this analysis involved a random sampling study of parking lots across Connecticut to understand the 

average ratio between the area of a parking lot and the area usable for solar canopies. This investigation was done using 

existing geospatial shapefiles of all impervious surfaces in Connecticut, which were developed and maintained by 

Connecticut Environmental Conditions Online.11 This dataset includes filters to select specific types of impervious surface 

uses, which were used to excluded roads and buildings. Additional filtering was done to only include parking lots with 

100 or more parking spots to reflect medium-to-large-sized lots, with the assumption that at most 70% of the parking lot 

would be made up of parking spots. The 70% figure has been used in prior research and was chosen here to ensure most 

large parking lots were included, as this is a high estimate for the amount of usable parking space area.12 

After determining the filters to apply to the statewide impervious surface dataset, a random stratified sample was taken 

using population ranges to group the 169 towns in Connecticut into 4 classes as shown in table 1. These classes were 

chosen to represent the diversity of impervious surface forms in municipalities of different sizes ranging from urban to 

rural. 

Table A1: Stratification Classes 

Population Range Number of Towns Total Population 

> 60,000 12 1,128,371 

40,001 - 60,000 12 607,220 

20,001 - 40,000 31 845,254 

< 20,000 114 984,442 

 
11 University of Connecticut, and Connecticut Department of Energy and Environmental Protection. "Connecticut Environmental Conditions: 2012 
Impervious Surface Download" CT ECO. Accessed January 2021. https://cteco.uconn.edu/projects/ms4/impervious2012.htm#formats 
12 Burkhardt, L. The Potential of Solar Parking Canopies in New York, Especially in the Lower Hudson Valley. Report. 2020. 
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A total sample size of 96 towns was determined to be necessary using a finite population calculation, where the margin 

of error was 10%, the confidence level was 95%, the population was 16,900 and the population proportion was 50%. The 

estimated total number of parking lots in Connecticut of 16,900 was decided upon after examining the number of 

parking lots of 20 towns of various population sizes, and finding the average number of parking lots to be 70 lots. A 

higher estimate of 100 lots per town was used to ensure the population would not be underestimated. 

Following the determination of stratification classes and the sample size, which was rounded up to be 100 sites instead 

of 96, 25 samples were taken in each class. This was done by assigning a random value to each town by ranking them 

according to the population within their class and selecting 25 of them, allowing for duplicates of towns. Then a random 

value was assigned to each potential parking lot site within chosen towns ranked according to their total area. 

 

Fig. A1. GIS Shape Data of Parking Lot in 

Manchester, CT 

 

Fig. A2. Sample Solar Array Design for 

Parking Lot in Manchester, CT 
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Once all the sites were chosen, the solar canopy siting potential of each one was analyzed using the solar installer tool 

Helioscope.13 This software allows the user to manually map out a site design after inputting technical variables, such as 

height, tilt, and panel model. As shown in figure A2, a site plan was created for all 100 sample sites using Helioscope. The 

software was able to account for factors like shading from trees and buildings, crowding between arrays, and the space 

needed for uncovered travel lanes. These site designs were made following consultation sessions with 3 professional 

solar installers from different companies to determine commonly used panels, considerations for spacing, and 

parameters for height and tilt.  

While these plans can produce information on capacity and annual production, this sampling process was used only to 

analyze the ratio of usable area to the total area of each parking lot. The area of solar arrays in each site design was 

compared to the total object area of that site in the impervious surface dataset, as shown in figure A1. After analyzing 

the 100 sites, the average usable area was found to be 36.6% (rounded down to 35% to help prevent overestimation) 

with a standard deviation of 10.36%. 95 of 100 sites had a usable area percentage between 15% and 55%. Figure A3 

shows a histogram of the usable area of all sample sites. 

 

  

  

 
13 Folsom Labs. HelioScope: Advanced Solar Design Software. Accessed January 2021. https://www.helioscope.com/. 

 

Fig. A3. Histogram of Usable Areas From 100 Randomly Sampled Sites 
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No correlation was found between the total area and the usable area of a site. There was also no correlation between 

the population class that a site was in and the usable area of a site. Given that no correlative trend was apparent, the 

rounded universal average of 35% usable area was chosen as the factor to convert total area to usable area for all sites 

following the random sampling study. Additionally, since more than 95% of sample sites had less than 55% usable area, 

this was used as the threshold for filtering based on area size. The filter criteria for the statewide analysis were deduced 

from the following equations. Equation 1 calculates the area of 100 parking spaces to represent the minimum limit for a 

large parking lot. Equation 2 calculates the minimum area included in the statewide analysis filter where at most 55% of 

the area of a site is usable for solar. 

(1)                                      100 𝑠𝑝𝑎𝑐𝑒𝑠 𝑥 (9 𝑓𝑡. 𝑥 18 𝑓𝑡. ) = 100 𝑃𝑎𝑟𝑘𝑖𝑛𝑔 𝑆𝑝𝑎𝑐𝑒𝑠 = 16,200 𝑠𝑞. 𝑓𝑡. 
 

(2)                                                              16,200 𝑠𝑞. 𝑓𝑡 ÷  .55 = 𝟐𝟗, 𝟒𝟎𝟎 𝒔𝒒. 𝒇𝒕  
 

Table A2. Conversion Factors 

 
 
 
 

 
14 Product Datasheets - PV Solar Products Manufacturer, Solar Panel Suppliers: JAM72S10/MR Product Sheet” JaSolar. Accessed March 17, 2021. 
https://www.jasolar.com.cn/index.php?m=content&c=index&a=lists&catid=67. 
15 Sunmetrix. Solar Panel Calculator. Accessed March 17, 2021. https://sunmetrix.com/solar-panel-calculator/. 

Coefficient Value Description 

CFUA 35% Conversion factor from shape area to usable area. 

 

CFkW 

 

0.0194  kW/sq. ft. 

Conversion factor to indicate how many kW are associated with one 

square foot of solar panels.14 

*The current value represents the JAM72S10/MR 420 W panels, which were chosen as 

common panels through conversations with solar installers. This value can be substituted in to 

model different solar panels. 

CFAP 0.15 Factor based on the regional climate, sunlight, and other indicators 

to estimate how much annual production will be generated per 

kW.15 
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Analysis Calculations 

Following the results from the sampling study, the coefficients shown in table 2 were developed to be used in equations 

3, 4, and 5. The calculations described below were applied to filtered potential sites across the state to convert the total 

area of each parking lot object into usable area, DC capacity, and annual production. 

(3)                                                           𝑈𝑠𝑎𝑏𝑙𝑒 𝐴𝑟𝑒𝑎 [𝑠𝑞. 𝑓𝑡. ] = 𝑇𝑜𝑡𝑎𝑙 𝑆ℎ𝑎𝑝𝑒 𝐴𝑟𝑒𝑎 𝑥 𝐶𝐹𝑈𝐴 
 
(4)                                                                𝐷𝐶 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 [𝑘𝑊] = 𝑈𝑠𝑎𝑏𝑙𝑒 𝐴𝑟𝑒𝑎 𝑥 𝐶𝐹𝑘𝑊 
 
(5)                                       𝐴𝑛𝑛𝑢𝑎𝑙 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 [𝑀𝑊ℎ] = 𝐷𝐶 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑥 𝐶𝐹𝐴𝑃 𝑥 8760 ℎ𝑜𝑢𝑟𝑠 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟    

Site Visual Assessments 

Once the calculation equations were solidified, the next step to getting an estimate of all potential sites in Connecticut 

was to compare aerial image raster to the impervious surfaces dataset. This process was done manually by examining 

each object that met the automated filtering criteria one town at a time. A brief manual examination was done to 

exclude unwanted objects that passed through the filter, such as heavily shaded parking lots, industrial areas that would 

be encumbered solar canopies, and areas with other obstacles that would prevent siting. Any site that was approved as 

potentially viable after the visual assessment was included in the final data analysis with data indicating the town, 

latitude, and longitude of the site, and shape area. 

Production Versus Consumption Analyses 

Once the calculations were made for all potential sites across the state the production data was compared to current 

data on energy consumption. Town-level consumption information was available from official reported data on the 

Energize CT Clean Energy Dashboard for 166 towns.16 2 towns had reported energy consumption data elsewhere.17,18 

Wallingford had not released total energy consumption data, and an estimate was used for that town based on data 

from the Energy Information Administration (EIA) on average consumption per household in Connecticut and Census 

Data on the number of households in the town.19,20  

It should be noted that the Wallingford data represents only residential consumption as opposed to the combined 

commercial and residential consumption that is presented for all other towns. This consumption data was compared to 

the estimated solar canopy production potential for every town. Additionally, the Google Project Sunroof tool was used 

to supplement the data from this study with production estimates for rooftop solar in each town.21 The combined 

rooftop and canopy production was compared to current consumption in each town. 

 
16 Energize CT. "Clean Energy Communities." CT Energy Dashboard. Accessed January 2021. 
https://ctenergydashboard.com/CEC/CECTownData.aspx. 
17 Operating and Capital Budgets 2019/2020. Report. Bozrah Light and Power Company. 2019. 
18 Riley, C. 2019 and 2020 Energy Consumption Records. Report. Communications and Community Outreach Manager, Norwich Public Utilities. 
19 United States Census Bureau. "American Community Survey 2019." Explore Census Data. Accessed January 2021. 
https://data.census.gov/cedsci/advanced. 
20 U.S. Energy Information Administration (EIA). "Frequently Asked Questions (FAQs)." Accessed January 2021. https://www.eia.gov/tools/faqs 
21"Project Sunroof." Accessed January 2021. https://www.google.com/get/sunroof/. 
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In addition to the state-level and town-level analyses, specific marginalized census tracts were investigated across the 

state. Specifically, all low-income census tracts and all census tracts that are majority non-white were analyzed. Low-

income census tracts were defined as census tracts where the median income was at or below 50% of the statewide 

median income. For this definition, the threshold for low-income census tracts in Connecticut is $39,222.22 The energy 

consumption levels of each of these census tracts were estimated using EIA and Census data on households.23,24 

Lastly, three case studies were examined in further detail in the two largest cities in Connecticut (New Haven and 

Bridgeport), and the state capitol (Hartford). In these cities, estimated solar canopy potential was compared to energy 

consumption on the census block group level to understand how potential production may be correlated to race or 

income within a city. Understanding this relationship would help to determine if certain areas and the communities that 

live there would be able to benefit more from solar canopies than others. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
22 United States Census Bureau. "American Community Survey 2019." Explore Census Data. Accessed January 2021. 
https://data.census.gov/cedsci/advanced. 
23 Ibid. 
24  U.S. Energy Information Administration (EIA). "Frequently Asked Questions (FAQs)." Accessed January 2021. https://www.eia.gov/tools/faqs 
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Appendix B: Data Table of All Towns 
Definitions: 

No. Sites – Number of Sites 
Can. – Canopies 

Cap. – Capacity 
AP – Annual Production 

Current Use – Current Energy Use  
Roof. – Rooftop Solar 

 

Town  No. Sites Can. Cap. 
(MW) 

Can. AP 
(GWh) 

Current Use 
(GWh)  

Can. AP % of 
Current Use 

Roof. AP 
(GWh) 

Can. & Roof. 
AP (GWh) 

Can. AP & Roof. AP % 
of Current Use 

State Sum  8440 7081.80 9305.53 25,023.65 - 12204.00 20644.00 - 

State Average  - 42.26 55.53 149.54 40% 73.09 123.48 80% 

Andover 8 3.49 4.59 13.90 33.03% 0 8 57.6% 

Ansonia 17 14.66 19.26 85.50 22.53% 75.1 92.1 107.7% 

Ashford 21 8.11 10.65 21.21 50.22% 0 21 99.0% 

Avon 58 41.09 53.99 145.93 37.00% 79.7 137.7 94.4% 

Barkhamsted 19 11.12 14.62 16.09 90.88% 0 19 118.1% 

Beacon Falls 13 7.14 9.38 29.49 31.81% 32.5 45.5 154.3% 

Berlin 101 83.32 109.48 162.63 67.32% 163.5 264.5 162.6% 

Bethany 17 8.01 10.53 28.63 36.79% 25.1 42.1 147.1% 

Bethel 59 30.62 40.23 131.46 30.60% 0 59 44.9% 

Bethlehem 9 4.46 5.86 18.03 32.50% 0 9 49.9% 

Bloomfield 105 91.83 120.66 269.17 44.83% 180.6 285.6 106.1% 

Bolton 20 12.79 16.8 25.40 66.13% 12.8 32.8 129.1% 

Bozrah 17 8.34 10.96 45.00 24.36% 7.7 24.7 54.9% 

Branford 151 115.07 151.20 221.21 68.35% 173 324.00 146.5% 

Bridgeport 165 139.13 182.81 718.09 25.46% 442.1 607.1 84.5% 

Bridgewater 4 1.28 1.68 12.26 13.70% 0 4 32.6% 

Bristol 160 155.85 204.78 446.15 45.90% 288.7 448.7 100.6% 

Brookfield 88 44.61 58.62 129.92 45.12% 0 88 67.7% 

Brooklyn 20 10.89 14.3 39.91 35.83% 0 20 50.1% 

Burlington 16 8.31 10.92 43.23 25.26% 15.6 31.6 73.1% 

Canaan 6 3.48 4.57 49.26 9.28% 0 6 12.2% 

Canterbury 15 11.22 14.74 21.48 68.63% 0.1 15.1 70.3% 

Canton 50 31.70 41.62 59.14 70.4% 1.4 51.40 86.9% 

Chaplin 10 4.17 5.48 11.35 48.29% 0 10 88.1% 

Cheshire 80 71.89 94.46 226.39 41.72% 158.7 238.7 105.4% 

Chester 15 11.17 14.68 30.34 48.39% 0 15.00 49.4% 

Clinton 30 25.37 33.33 78.06 42.70% 0 30 38.4% 

Colchester 33 20.16 26.49 79.05 33.51% 0 33 41.7% 

Colebrook 5 1.78 2.34 7.49 31.26% 0 5 66.8% 

Columbia 23 12.05 15.83 26.74 59.20% 5.8 28.8 107.7% 
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Town  No. Sites Can. Cap. 
(MW) 

Can. AP 
(GWh) 

Current Use 
(GWh)  

Can. AP % of 
Current Use 

Roof. AP 
(GWh) 

Can. & Roof. 
AP (GWh) 

Can. AP & Roof. AP % of 
Current Use 

Cornwall 5 3.54 4.65 11.37 40.89% 0 5 44.0% 

Coventry 18 8.51 11.18 52.69 21.22% 0.8 18.8 35.7% 

Cromwell 50 38.13 50.1 123.39 40.60% 86.6 136.6 110.7% 

Danbury 180 179.86 236.34 622.25 37.98% 0 180 28.9% 

Darien 27 23.45 30.82 168.18 18.33% 79.1 106.1 63.1% 

Deep River 14 9.1 11.96 37.20 32.15% 0 14 37.6% 

Derby 20 22.5 29.56 82.57 35.80% 59.6 79.6 96.4% 

Durham 20 10.49 13.78 42.49 32.43% 0 20 47.1% 

East Granby 53 39.44 51.83 76.22 68.00% 56.1 109.1 143.1% 

East Haddam 17 8.54 11.23 41.37 27.15% 0 17 41.1% 

East Hampton 14 6.81 8.95 65.44 13.68% 1.2 15.2 23.2% 

East Hartford 95 129.14 169.69 354.55 47.86% 263.9 358.9 101.2% 

East Haven 56 40.89 53.73 137.03 39.21% 129.3 185.3 135.2% 

East Lyme 48 25.71 33.78 121.48 27.81% 0 48 39.5% 

East Windsor 91 115.1 151.25 84.29 179.45% 108.8 199.8 237.0% 

Eastford 6 3.88 5.09 14.32 35.54% 0 6 41.9% 

Easton 15 6.65 8.74 43.12 20.27% 10.8 25.8 59.8% 

Ellington 34 23.86 31.35 93.93 33.37% 80.2 114.2 121.6% 

Enfield 122 137.71 180.95 270.17 66.98% 264.8 386.8 143.2% 

Essex 34 22.73 29.87 54.27 55.04% 0 34 62.6% 

Fairfield 89 93.85 123.32 363.77 33.90% 201.4 290.4 79.8% 

Farmington 137 122.71 161.25 308.93 52.20% 155.9 292.9 94.8% 

Franklin 23 13.33 17.51 16.89 103.67% 8 31 183.5% 

Glastonbury 80 67.34 88.48 218.30 40.53% 120.9 200.9 92.0% 

Goshen 13 4.04 5.31 17.91 29.65% 0 13 72.6% 

Granby 36 16.18 21.27 57.87 36.75% 33.2 69.2 119.6% 

Greenwich 120 65.9 86.57 646.06 13.4% 214 334.00 51.7% 

Griswold 20 8.88 11.67 32.78 35.60% 18.2 38.2 116.5% 

Groton 121 142.33 187.02 116.44 160.62% 170.8 291.8 250.6% 

Guilford 49 35.13 46.15 142.96 32.28% 6.4 55.4 38.8% 

Haddam 21 12.38 16.26 40.59 40.06% 0 21 51.7% 

Hamden 119 108 141.91 340.62 41.66% 238.7 357.7 105.0% 

Hampton 5 2.78 3.65 7.97 45.80% 0 5 62.7% 

Hartford 164 209.93 275.84 980.18 28.14% 410.8 574.8 58.6% 

Hartland 4 1.67 2.2 7.50 29.35% 0 4 53.4% 

Harwinton 12 7.37 9.69 28.40 34.12% 0 12 42.3% 

Hebron 16 11.81 15.52 42.55 36.47% 0 16 37.6% 

Kent 13 5.02 6.6 29.58 22.31% 0 13 44.0% 

Killingly 40 32 42.05 153.67 27.36% 1 41 26.7% 

Killingworth 13 6.55 8.61 31.34 27.47% 0 13 41.5% 

Lebanon 12 5.9 7.75 19.10 40.57% 0.7 12.7 66.5% 

Ledyard 36 27.35 35.94 252.39 14.24% 18 54 21.4% 

Lisbon 13 19.13 25.14 30.66 81.99% 15.3 28.3 92.3% 

Litchfield 32 19.87 26.1 61.19 42.65% 0 32 52.3% 
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Town  No. Sites Can. Cap. 
(MW) 

Can. AP 
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Current Use 
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Can. AP % of 
Current Use 
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(GWh) 

Can. & Roof. 
AP (GWh) 

Can. AP & Roof. AP % of 
Current Use 

Lyme 4 1.62 2.13 14.79 14.40% 0 4 27.1% 

Madison 41 20.07 26.37 109.28 24.13% 0 41 37.5% 

Manchester 126 159.15 209.12 409.58 51.06% 303.8 429.8 104.9% 

Mansfield 50 53.55 70.37 80.27 87.66% 59.7 109.7 136.7% 

Marlborough 26 10.79 14.17 32.86 43.12% 0 26 79.1% 

Meriden 109 89.3 117.34 380.83 30.81% 235.7 344.7 90.5% 

Middlebury 38 24.55 32.26 52.47 61.48% 32.4 70.4 134.2% 

Middlefield 15 5.62 7.39 38.35 19.27% 20.7 35.7 93.1% 

Middletown 178 161.27 211.91 358.78 59.1% 268.6 446.60 124.5% 

Milford 117 127.52 167.56 549.05 30.52% 332.9 449.9 81.9% 

Monroe 40 24 31.53 109.29 28.85% 64.4 104.4 95.5% 

Montville 57 44.19 58.07 96.65 60.08% 37.6 94.6 97.9% 

Morris 10 4.17 5.48 12.99 42.19% 0 10 77.0% 

Naugatuck 74 41.37 54.36 169.79 32.02% 118 192 113.1% 

New Britain 115 114.55 150.52 382.93 39.31% 259.7 374.7 97.9% 

New Canaan 16 9.28 12.2 177.10 6.89% 57 73 41.2% 

New Fairfield 12 10.32 13.56 70.51 19.23% 0 12 17.0% 

New Hartford 15 9.38 12.33 39.38 31.31% 0 15 38.1% 

New Haven 182 251.38 330.31 1,000.22 33.0% 409.9 591.90 59.2% 

New London 41 35.3 46.39 201.41 23.03% 105 146 72.5% 

New Milford 96 56.87 74.72 186.23 40.12% 0 96 51.5% 

Newington 128 114.59 150.57 252.40 59.66% 209.3 337.3 133.6% 

Newtown 16 9.28 12.2 170.86 7.14% 0.4 16.4 9.6% 

Norfolk 2 0.97 1.27 9.63 13.19% 0 2 20.8% 

North 
Branford 

52 29.7 39.03 63.87 61.11% 39.5 91.5 143.3% 

North Canaan 16 9.51 12.5 40.58 30.80% 0 16 39.4% 

North Haven 112 123.85 162.74 269.12 60.47% 221 333 123.7% 

North 
Stonington 

22 15.75 20.7 35.23 58.75% 0.3 22.3 63.3% 

Norwalk 81 102.23 134.33 497.94 26.98% 302.8 383.8 77.1% 

Norwich 111 84.15 110.57 298.18 37.08% 149.4 260.4 87.3% 

Old Lyme 23 12.88 16.92 54.65 30.96% 0 23 42.1% 

Old Saybrook 67 52.35 68.79 98.74 69.67% 0 67 67.9% 

Orange 59 67.2 88.31 128.36 68.80% 123.9 182.9 142.5% 

Oxford 34 15.22 20 77.13 25.93% 45.2 79.2 102.7% 

Plainfield 62 53.07 69.73 99.95 69.77% 1.3 63.3 63.3% 

Plainville 62 41.01 53.89 133.42 40.39% 112.6 174.6 130.9% 

Plymouth 23 10.7 14.06 59.92 23.47% 12.5 35.5 59.2% 

Pomfret 9 3.19 4.19 31.39 13.35% 0 9 28.7% 

Portland 35 20.97 27.55 57.07 48.27% 49.1 84.1 147.4% 

Preston 15 7.84 10.3 24.87 41.41% 4.7 19.7 79.2% 

Prospect 42 17.53 23.04 46.57 49.47% 38.7 80.7 173.3% 

Putnam 48 34.58 45.44 96.98 46.86% 50.3 98.3 101.4% 

Redding 18 7.28 9.57 59.71 16.03% 0 18 30.1% 

Ridgefield 39 32.34 42.49 214.89 19.77% 0 39 18.1% 

Rocky Hill 68 73.55 96.65 164.71 58.68% 140.1 208.1 126.3% 
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Roxbury 3 1.03 1.35 16.59 8.14% 0 3 18.1% 

Salem 9 6.3 8.28 20.97 39.49% 0 9 42.9% 

Salisbury 14 5.56 7.31 41.85 17.47% 0 14 33.5% 

Scotland 5 2.24 2.94 6.70 43.85% 0 5 74.6% 

Seymour 38 24.75 32.53 98.70 32.96% 71.6 109.6 111.0% 

Sharon 7 3.88 5.1 26.02 19.60% 0 7 26.9% 

Shelton 116 94.14 123.7 356.31 34.72% 202.7 318.7 89.4% 

Sherman 3 1.25 1.64 22.42 7.32% 0 3 13.4% 

Simsbury 74 61.63 80.98 159.98 50.6% 70.2 144.20 90.1% 

Somers 27 18.93 24.88 56.80 43.80% 58.7 85.7 150.9% 

South Windsor 145 102.83 135.12 225.08 60.03% 208.7 353.7 157.1% 

Southbury 37 22.45 29.49 174.78 16.87% 0 37 21.2% 

Southington 124 103.08 135.45 313.64 43.19% 237.5 361.5 115.3% 

Sprague 2 1.73 2.27 14.22 15.96% 4.3 6.3 44.3% 

Stafford 28 11.61 15.25 91.44 16.68% 0 28 30.6% 

Stamford 58 52.32 68.75 1,193.66 5.76% 409.3 467.3 39.1% 

Sterling 7 2.79 3.67 15.74 23.32% 0 7 44.5% 

Stonington 70 52.54 69.04 88.70 77.84% 0 70 78.9% 

Stratford 96 67.46 88.64 320.66 27.64% 269.2 365.2 113.9% 

Suffield 27 22.48 29.54 191.70 15.41% 99.4 126.4 65.9% 

Thomaston 32 21.69 28.5 65.92 43.23% 0 32 48.5% 

Thompson 18 7.01 9.21 40.35 22.82% 24.7 42.7 105.8% 

Tolland 45 29.97 39.38 67.50 58.34% 15 60 88.9% 

Torrington 103 64.65 84.95 233.72 36.35% 0 103 44.1% 

Trumbull 75 62.04 81.53 256.25 31.82% 165.8 240.8 94.0% 

Union 4 2.63 3.46 4.23 81.72% 0 4 94.5% 

Vernon 80 60.78 79.87 151.78 52.62% 122.7 202.7 133.6% 

Voluntown 4 1.39 1.82 12.50 14.56% 0 4 32.0% 

Wallingford 192 136.37 179.19 196.42 91.23% 237.5 429.5 218.7% 

Warren 1 0.38 0.5 8.37 5.97% 0 1 11.9% 

Washington 9 5.14 6.75 35.86 18.83% 0 9 25.1% 

Waterbury 235 189.49 249 683.20 36.45% 415.6 650.6 95.2% 

Waterford 69 66.89 87.89 165.30 53.17% 64.8 133.8 80.9% 

Watertown 65 42.27 55.55 176.07 31.55% 111.7 176.7 100.4% 

West Hartford 63 103.3 135.74 368.72 36.81% 228 291 78.9% 

West Haven 68 53.39 70.15 335.03 20.94% 233 301 89.8% 

Westbrook 30 23.88 31.38 71.65 43.80% 0 30 41.9% 

Weston 6 3.09 4.06 68.54 5.92% 0 6 8.8% 

Westport 63 42.46 55.8 261.36 21.35% 96.6 159.6 61.1% 

Wethersfield 38 60.44 79.41 135.85 58.45% 129.2 167.2 123.1% 

Willington 26 21.23 27.9 30.66 91.00% 0 26 84.8% 

Wilton 39 19.94 26.2 184.14 14.23% 1.4 40.4 21.9% 

Winchester 34 22.24 29.23 72.22 40.47% 0 34 47.1% 

Windham 76 62.10 81.65 148.52 54.98% 87.9 163.90 110.4% 

Windsor 90 123.20 161.88 497.47 32.54% 253.7 343.70 69.1% 

Windsor Locks 63 78.65 103.35 122.86 84.12% 129.4 192.4 156.6% 
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Wolcott 50 23.35 30.69 80.30 38.22% 68.6 118.6 147.7% 

Woodbridge 26 19.53 25.66 57.55 44.59% 37.7 63.7 110.7% 

Woodbury 23 10.88 14.29 59.33 24.09% 0.8 23.8 40.1% 

Woodstock 18 8.83 11.6 45.83 25.31% 0 18 39.3% 

 


