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UMass Clean Energy Extension
Established in 2015, with support 
from MA Department of Energy 
Resources, to help meet the 
state’s energy and climate goals.

Expanded UMass 
extension services under 

the Center for Agriculture, 
Food and the Environment 

(CAFE).
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Key Roles and Activities
▪ Outreach and applied research
▪ Renewable energy and energy efficiency
▪ On-going technical assistance services
▪ Current initiatives

o Offshore Wind Professional Certificate
o Cumulative impacts on wildlife of wind development 
o Energy storage
o Clean Energy Corps
o UMass Carbon Zero 
o Community-driven solar siting and financing 
o Pollinator-friendly solar PV certification
o “Dual-use” solar PV and agriculture



Community Planning for Solar
Project Funding and Objectives
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Objectives

✓ Prepare rural municipalities and 
constituents for solar development 
activity

✓ Provide tools for communities to 
evaluate solar development aligned 
with local preferences for siting and 
installed capacity

✓ Inform communities about solar 
ownership financing options – and 
comparative benefits and risks 
accruing locally

Solicitation:  Solar in Rural 
Communities, 2019

UMass project completion
May 2022



Project Team
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Core Research Team
UMass Clean Energy Extension
UMass Department of Environmental Conservation 

Local Municipal Partners
Three Pilot Towns – Blandford, Wendell, Westhampton
Pioneer Valley Planning Commission
Franklin Regional Council of Government

Regional Resource Partners
UMassFive College Credit Union
Co-op Power
PV Squared (Worker-Owned Cooperative)
Northeast Solar (Certified B Corp)
Western MA Community Choice Aggregation

State Partners
Massachusetts Clean Energy Center
Massachusetts Department of Energy Resources
Massachusetts Department of Agricultural Resources

Team was assembled 
to examine

• challenges and 
perspectives in rural 
towns

• applicable state 
policies and programs, 
and

• local resources to 
support municipal 
interests and replicate 
and disseminate 
findings.



Toolkit Steps & Documents
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Toolkit materials and guidance 
on CEE website:

https://ag.umass.edu/clean-energy/research-
new-initiatives/solarplanning

https://ag.umass.edu/clean-energy/research-new-initiatives/solarplanning


Gather Information and Form Planning Committee
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• Review municipal zoning bylaws
• Review community planning documents
• Conduct a brief survey of municipal representatives
• Access publicly-available data regarding:

o Electricity grid infrastructure
o Renewable energy facilities
o Businesses and farms
o Households and tax parcels

• Access and map publicly-available geospatial data layers, including:
o Tax parcels
o Building roofprints
o Streets and other impermeable surfaces
o Protected land
o Land of conservation value

Star Tribune

Star Tribune



Identify Solar Siting Resources & Infrastructure
Assess Development Alternatives
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• Areas available for development on:
o Residential rooftops and properties
o Medium to large-scale rooftops
o Parking lots
o Landfills and brownfields
o Other previously developed sites
o Farms
o Undeveloped land suitable for commercial development

Desktop/GIS Analysis

Town of Concord, MA

DOER’s statewide 
Technical Potential 

of Solar Study will be 
helpful here! 



Solar Resource & Infrastructure Assessment
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Grid Infrastructure Building Rooftops

Land Parcels Outcome: Sample Summary of
Solar Siting Resources



Solar Development Goals and Alternatives
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• What is town’s goal for hosting solar capacity?

• What mix of Development types can meet this 
capacity goal?

• What are capacity limitations on siting solar on the 
built environment, and the previously disturbed 
lands?

• What type of “greenfield”development is most 
acceptable?

• What are the economic development goals for the 
town and opportunities to bring community 
benefits?



Evaluating Solar Financing and Ownership Options 
for the Community
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• Communities look to solar development to provide 
economic benefits to the town or community.

• Towns are often uninformed and unprepared to 
consider options and negotiate to maximize benefits.

• Local ownership in solar project brings more local 
benefits over the project life – but assume greater 
risk and have fewer mature business models.

• Local ownership structures take more planning 
and can be at a competitive disadvantage if the 
federal ITC is not accessible.  Federal IRA has 
addressed this inequity.

• Our tools offer town officials and constituents a 
fact sheet on solar ownership options and a cash 
flow model to evaluate local economic benefits 
and risks.



Fact Sheet on Community Ownership Options
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Solar Ownership Options
Cash Flow Accrual to Local Community
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Solar Installed 

Cost

Solar Array 

Capacity

Electricity 

Avoided  

Retail Rate 

(Year 1)

Solar Tariff 

Rate

Solar Tariff 

Term

REC Price 

(post tariff)

PILOT 

Payment 

Agreement

Land Lease 

Payment 

Agreement

Loan 

Term

Local 

Lender

Owner-

ship Flip 

Year

Loan 

Term

Local 

Lender

$/WDC kWDC per kWh per kWh years per MWh years Yes / No =0 if no flip years Yes / No

$2.10 1000 26% $0 $0.15 2.0% $0.20 20 $25.00 40% 6.0%

Third Party Outside Economy Taxable (ITC/M ACRS/DebtInt) $2.10 1000 26% $0 $0.15 2.0% $0.20 20 $25.00 10% 20% $12,500 $0 40% 6.0% 15 No 0

Third Party Flip Outside Economy Taxable (ITC/M ACRS/DebtInt) $2.10 1000 26% $0 $0.15 2.0% $0.20 20 $25.00 10% 60% $12,500 $0 40% 6.0% 10 No 10 25% 40% 6% $10 Yes

Community Ow ned (taxable) Local Economy Taxable (ITC/M ACRS/DebtInt) $2.10 1000 26% $0 $0.15 2.0% $0.20 20 $25.00 25% 100% $5,000 $0 40% 6.0% 15 Yes 0

Community Ow ned (non-

taxable)
Local Economy Non-Taxable (no ITC/M ACRS/DebtInt) $2.10 1000 26% $0 $0.15 2.0% $0.20 20 $25.00 15% 100% $5,000 $0 40% 6.0% 15 Yes 0

Loan Annual 

Interest 

Rate

Flip Buy-

Out

% of Initial 

or $

Second Owner LoanFirst Owner Loan

Percent 

Project Cost 

(after ITC 

reduction) 

Financed w/ 

Cash

Initial Owner - 

Location in 

Economy

Loan and Flip Information

Percent 

Project 

Cost 

Financed 

w/ Cash

Loan 

Annual 

Interest 

Rate

Electric or Net-

Metering Off-

Taker 

Discount

Percent of 

Offtakers in 

Local 

Economy

Net Metering and Local Agreements

annually, per MW

Ownership Scenario Solar Project Specifications and Federal/State Incentives

Project Ownership and 

Financial Scenario

Tax Status and Benefits 

for Initial Project Owner

Electricity 

Retail Annual 

Escalation 

Rate

State Solar 

Income Tax 

Credit

Federal ITC

Inputs in this Row will copy to each Scenario.  User can override 

common inputs by entering inputs specific to each Scenario in its 

Row below.

Project Cash Flow 
Participants

Model Inputs



Local Economy Solar Cash Flow Model –
Output for Representative 1 MW project
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NPV of Cash 

Flows (including 

Investment)

Investment Risk

(Debt + Equity) 

Initial Owner

Rate of Return

Flip Owner Rate 

of Return

NPV of Cash 

Flows (including 

Investment)

Investment Risk

(Debt + Equity) 

Initial Owner

Rate of Return

Third Party $211,000 $0 $1,105,000 $1,554,000 15.1%

Third Party 

Flip
$778,000 $525,000 41.6% $474,000 $1,029,000 9.2%

Community 

Owned

(taxable)

$1,395,000 $1,554,000 11.7% $0 $0 

Community 

Owned

(non-taxable)

$1,096,000 $2,100,000 7.3% $0 $0 

NPV of Cash Flow to

Local and Outside Recipients

Lifetime Cash Flow to

Local and Outside Economy

LOCAL Economy Benefit & Risk OUTSIDE Economy Benefit & Risk

Third Party

Original Owner - Outside

Offtakers Outside Economy

Lender Outside Economy

Original Owner - Local

Local Owner after Flip

Offtakers Local Economy

Lender Local Economy

Community PILOT / Lease

Third Party Flip

Original Owner - Outside

Offtakers Outside Economy

Lender Outside Economy

Original Owner - Local

Local Owner after Flip

Offtakers Local Economy

Lender Local Economy

Community PILOT / Lease

Community Owned (taxable)

Original Owner - Outside

Offtakers Outside Economy

Lender Outside Economy

Original Owner - Local

Local Owner after Flip

Offtakers Local Economy

Lender Local Economy

Community PILOT / Lease

Community Owned (non-
taxable)

Original Owner - Outside

Offtakers Outside Economy

Lender Outside Economy

Original Owner - Local

Local Owner after Flip

Offtakers Local Economy

Lender Local Economy

Community PILOT / Lease
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Assessing Community Preferences
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Goals:
• Understand the community’s experience with 

solar development to date
• Use focus groups to better understand common 

perspectives in the community, questions that 
arise, knowledge gaps, and terminology

• Use the survey to canvas the town as a whole

Approach:
• Working group of community partners 

(Solar Planning Committee)
• Community-based focus groups
• Community Solar Survey open to all town 

residents



Develop Community Solar Action Plan
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Bring together data from:
• Solar Infrastructure & Resource Assessment
• Financial Scenarios
• Community Solar Survey

Identify next steps, actions, and who will carry out these steps:
These might include…
• Updates to solar bylaws/ordinances
• Pursuing specific projects on municipal land or buildings
• Campaigns to promote rooftop solar projects on residences or 

businesses
• Working with interested private landowners to encourage 

development on locations preferred by the community



Toolkit Principles
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• Accessible
o Lay language, graphically 

oriented
o Downloadable from CEE 

website and 
publicized/distributed through 
project partners

• Actionable
o Based on latest data related to 

grid, site evaluations, financing 
options, incentives

• Audience-oriented
o Outputs tailored to specific 

audiences (e.g., municipal 
officials, RPAs, solar 
developers)

• Adaptable
o Replicable for rural 

communities across New 
England and New York

o More broadly adaptable for 
use in other states

https://ag.umass.edu/clean-energy/research-new-initiatives/solarplanning


Toolkit Delivery
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• Fact Sheets
o The Basics of Grid Infrastructure (for: 

municipal officials, RPAs)
o Community Focused Solar Ownership 

Options: Local Benefits and Risks (for 
municipal officials, community 
members, RPAs)

• Templates & Examples
o Focus Group Design, Protocols, and 

Discussion Questions (for: municipal 
officials)

• User Guides
o Conducting a Community-level Solar 

Resource Technical Assessment (for: 
RPAs)

• Financial Modeling Tools
o User-facing Basic Cash Flow and 

Financial Analysis of Ownership 
Options (for: municipal officials, 
RPAs, researchers)



Putting the Toolkit to Work
Clean Energy Living Lab:

Community Solar Planning Teams

Clean Energy Extension has established a project-based 
learning course, in which students will facilitate proactive 
community planning for commercial-scale solar development 
in collaboration with Massachusetts municipalities.

Class will be providing planning service to 9-10 towns this 
fall/spring.

Ashfield Leyden
Colrain Leverett
Deerfield Montague
Heath Monterey
Northfield
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Findings/Conclusions
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• Rural municipalities in MA are facing growing solar pressures and 
can be overwhelmed and overpowered by large developers.  

• Towns are not homogeneous regarding solar perspectives or goals. 

• Toolkit is not to advocate for solar, but to inform communities and 
enable them to be proactive in planning and managing solar 
development that meets their preferences.

• Toolkit is accessible for towns, but they will likely need technical 
assistance in its implementation.

• Local ownership of solar assets brings substantially greater long-
term benefits to the community, but requires risk, capital, and 
financial innovation.

• Communities should work with state and local financial resources 
to pilot business models that work for local economies – and make 
solar more appealing to rural towns. 



Thank You!
Questions/Thoughts?

Dwayne Breger

dbreger@umass.edu

Clean Energy Extension
Email energyextension@umass.edu

website www.ag.umass.edu/clean-energy

facebook www.facebook.com/umasscleanenergyextension

twitter @UMassEnergyExt
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http://www.facebook.com/umasscleanenergyextension

