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1. Background 
 
Massachusetts is one of the leading states in solar energy, and its success is mainly due to 
programs that the state has put forth to incentivize and accelerate solar projects. One of these 
programs is the RPS Solar Carve-Out II program (familiarly known as the SREC II program) 
that was preceded by the RPS Solar Carve-Out program and succeeded by Solar Massachusetts 
Renewable Target program (SMART). SREC II was active from 2013 to 2019, and was created 
to continue the early rapid solar market growth in Massachusetts as well as reduce ratepayer 
costs. Additionally, it was intended to encourage policy-preferred solar market sectors, such as 
rooftops, parking canopies, community shared solar, and solar supporting low income and 
municipal customers.  The SREC II program supported more than 1,700 MW of solar capacity in 
Massachusetts, distributed across more than 75,000 solar installations.  
 
While the solar program has brought impactful benefits to Massachusetts in jobs, business 
creation, and greenhouse gas reductions, there are components that have not been well 
considered nor analyzed.  They include concurrent costs to ratepayers, the magnitude and 
distribution of the financial benefits of the economic rents associated with the solar development. 
These rents take the form of financial rates of return to owners/investors, energy cost discounts 
offered to solar net metering off-takers, and lease or other payments to municipalities or site 
owners.  Economic rents from solar projects are important when evaluating solar equity, as they 
provide significant opportunities for wealth generation and potential redistribution of economic 
equity between producers and consumers in a decentralized energy market.  
 
Under an internal seed grant from the UMass Institute for Social Science Research, the Clean 
Energy Extension is estimating the magnitude of economic rent generated by the SREC II solar 
market.  The analysis considers how this rent varies as well as how is distributed across recipient 
classes, solar project types and ownership/financing arrangements.  Our preliminary findings 
support our hypothesis that the economic rents generated in the SREC II program accrue most 
substantially to third-party, nationally-based solar companies and affiliated project equity 
investors, particularly in the commercial and community shared solar sectors, and more local 
distribution of economic rents accrue in the portion of the residential solar market where projects 



are directly owned by homeowners.  The project findings will be used to evaluate the distribution 
of solar rents across the general wealth distribution in the U.S., and opportunities for solar 
markets and state and federal policy to encourage greater equity from a decentralized energy 
future. 
 
 
2. Data Sources 
 
Our analysis utilizes publicly available data from the Massachusetts Department of Energy 
Resources (DOER). DOER maintains a database of projects qualified for each of its Renewable 
Portfolio Standard (RPS) programs including SREC II. This SREC II database provides entries 
for each of the roughly 75,000 qualified projects, with useful data on Facility Type, Nameplate 
Capacity (kW), Market Sector, Market Subsector, SREC Factor, RPS Effective Date, and Total 
Installation Costs. The DOER database does not include information on project ownership or 
financing.   
 
We also utilized and adapted a pro-forma cash flow spreadsheet model from DOER which we 
used as the basis for our determination of economic rents remaining from project costs, 
financing, tax flows, and revenues.  We developed 12 cash flow scenarios for 6 project types and 
each with direct (by project host or off-takers) or third-party ownership.  Each of these scenarios 
was then applied for each of the six full years of the program (2014-2019), creating 72 separate 
cash flow runs.  For each run, the net present value over a 30-year project life of the economic 
rent was calculated for each of seven recipient categories.  All of our project economic financing 
and incentive value assumptions are provided in Section 4 and are preliminary.  The assumptions 
will be subject to further review with a Massachusetts solar market consultant as part of the ISSR 
Seed Grant. 
 
3. Methodology 
 
We decided to focus on SREC II program because of its recent completion and its design which 
differentiates project design and incentives by market sector.  We began by mapping the 75,905 
SREC II DOER project data for Market Sector, Market Subsector, and Facility Type into the 
seven Project Types used for this analysis as shown in Table 1.  Using an Excel pivot table, we 
then determined for each Project Type and for each program year, the total capacity installed 
(MW), the average installed cost ($/W), and the average SREC Factor weighted by installation 
capacity (the SREC Factor discounts the SREC II incentive value), as shown in Tables 2 a, b, 
and c, respectively.   
  



Table 1. Categorization of All Projects into Seven Categories  
Using the Market Sector, Market Subsector, and Facility Type 

 
 
 
 
 
 
 



Table 2a. Total Capacity Installed (MW) per Project Type per Year 

 
 

Table 2b. Average Installed Cost ($/W) per Project per Year 

 
 

 
The pro-forma cash flows of each of the six project types, on a per MW installed basis, were 
prepared under a direct ownership and third-party ownership arrangement and for each of the six 
program years.  The analysis used the installed cost and SREC Factor data determined from the 
SREC II qualified project database, along with a range of differentiating assumptions on terms of 
project financing, taxes, and electricity and SREC II and REC prices.  Cash flows for 30 years 
were considered, and cash flows accruing as economic rent (net revenues, off-taker electricity 
discounts, lease and municipal payments in lieu of taxes) were parsed, depending on ownership 
and project type, and attributed to one or more of the seven recipient classes considered and 
shown in Table 3.  The net present value (NPV) of these rents were calculated and reported as 
the primary results of the analysis. 
 
 
 
 
 
 
 



Table 3. Economic Rent Recipients 

 
 

With these NPVs of economic rents per MW, we multiplied them for each project type by the 
installed capacity of that project type of each year, and with an assumed portion of that capacity 
being directly owned and third-party owned.  These results provide for the magnitude and 
distribution of economic rents across recipients, and are presented as our main findings.  
 
4. Market Assumptions 

 
To calculate preliminary economic rents per project type and their distribution, certain market 
assumptions were made to estimate price and financial conditions. There are three major 
categories of assumptions: SREC and REC price projections, financial assumptions, and 
ownership assumptions. 

 
4.1 SREC II and REC prices 
 
Solar Renewable Energy Certificate II (SREC II) and Renewable Energy Certificate (REC) 
prices received by solar owners depend on market supply and demand in that year, and whether 
certificates are being transacted in the spot market or under a long-term contract.  SREC II 
projects are eligible to receive SREC II for their first 10 years, followed by RECs for the 
remainder of their generation.  The RPS regulations bound maximum prices through the 
alternative compliance payment rate, and for the SREC II market bound the minimum price 
through a clearinghouse auction mechanism.   We assumed prices for SREC II based on 
published broker prices that were available for the first few years of the program, and assumed 
that declining price trend would continue – with prices falling a bit above the auction floor price.  
Ten years after a project is installed, the annual incentive becomes an RPS Class I REC with an 
assumed steady price of $25. Table 4 provides the SREC II and REC prices assumed in the 
analyses. 
  



 
Table 4. SREC II and REC prices assumptions. 

 
 
 
4.2 Financial Assumptions 
 
To develop cash flow analyses for the project types, we made significant financial assumptions 
on the nature and terms of project financing as shown in Table 5.  The assumptions are 
differentiated by project type and ownership arrangement, though they remain constant across 
the years of the program.  For the calculation of the NPV of economic rent to the recipients, 
discount rates appropriate to these recipient classes were assumed as shown in Table 6.  (At this 
point, we maintain the discount rate constant across recipient classes to enhance our ability to 
interpret our preliminary results by constraining the variables.) 
  



 
 

Table 5. Cash Flow Model Financial Assumptions per Projects Type and Ownership 
Arrangements 

 
 

Table 6. Discount Rates per Economic Rent Recipient 

 
 
 
4.3 Ownership Assumptions 
 
Given the significant difference in the recipients and distribution of economic rent based on who 
owns that solar project, our last set of assumptions provide for the percent of projects under each 
project type and for each program year that is direct-owned by the host site or off-takers sharing 
ownership of an off-site project, or third party-owned by solar developers or investors 
unaffiliated with the ownership of the host site. We used prior knowledge as well as judgement 
to base our assumptions, and these assumptions will be subject to further research and market 
intelligence later. Table 7 outlines the ownership assumptions for each project type and for each 
year. 

 
 
 



Table 7. Assumptions about Ownership Trends Over Time by Project Type 

 
Additionally, we have made assumptions about the distribution of economic rent within a project 
and ownership type. These 24 scenarios are laid out in Tables 8 and 9. 
 

Table 8. Offtakers for Third Party Ownership per Project Type 

 
 

Table 9. Economic Rent Recipients for Direct Ownership per Project Type 

 
 

 
5. Preliminary Findings and Discussion 
 
The solar capacity installed each year during the SREC II program was categorized into the six 
project types shown in Figure 1. This data does not differentiate the installations by ownership 
arrangement. The bulk of the programs’ capacity was fulfilled in years 2016, 2017 and 2018, and 
the most robust year in terms of capacity and diversity of project types was 2017. 
 
 
 
 
 
 
 



Figure 1. Installed Capacity by Project Type over Program Years 

 
 
Applying our cash flow analysis to these installed capacities and assumed trend of direct and 
third-party ownership provide in Table 7, we are able to calculate the 30-year NPV and 
distribution of the program’s economic rent across the rent recipients.  The cumulative NPV of 
economic rent by recipient is shown in Figure 2. Our initial results find that over the project 
lifetimes, recipients will accrue more than $4.5 billion, and that more than half of that will accrue 
to the non-host financiers of solar projects. 
  



Figure 2. Cumulative NPV of Economic Rent Distribution per Recipient over Time 

 
 
 
To more closely analyze the magnitudes and distributions of economic rent by project type and 
ownership, we next focus on one year of the program. Figure 3 demonstrates that the economic 
rent per MW installed is relatively stable over the program duration, so selecting a single year as 
representative is reasonable. We focus on 2017 because it was a particularly robust year in terms 
of installations and breadth of installations across project types. 
 



 
To evaluate the generation and distribution of economic rent by the SREC II program, it is 
helpful to consider the distribution and magnitude by project type and ownership arrangement 
both on a per MW basis, and over the total installed MWs.  Figure 4 shows the economic rent per 
MW for each of the cash flow scenarios.  The results demonstrate that NPV of rents per MW 
from direct-owned projects are generally larger and solely accrue to the owner, whereas the 
third-party owner arrangements have multiple beneficiaries with the large majority going to the 
third-party owner. 
  



Figure 4. 2017 NPV of Economic Rent per MW by Project Type and Recipient 

 
 
 
To evaluate the actual NPV of rents of the SREC II program in 2017, we consider the capacity 
installed across project types and under the two ownership arrangements.  These results are 
shown in Figure 5, which significantly skews the magnitude and distribution of economic rent to 
the market prevailing project types and ownership.  With our assumption that third-party 
ownership was more common than the direct-ownership model, solar financiers will accrue most 
of the 2017 installed economic rent over the next 30 years. Solar financiers, which include third-
party, nationally-based solar companies and affiliated project equity investors, have been the 
main beneficiary while commercial and resident beneficiaries are secondary. The results 
demonstrate that for Community Shared Solar, only small amounts of rent have accrued to 
“community” participants, and likewise only small rents are gained in Low Income projects by 
low income constituents.  The results do show that the more substantial use of direct-ownership 
in the residential market has resulted in significant rents distributed to homeowners in 
Massachusetts.   
  



 
Figure 5. 2017 NPV of Economic Rent by Project Type and Recipient 

 
 
6.  Next Steps 
 
This work provides a beginning step to launch more robust look at equity across the solar market 
in Massachusetts and other jurisdictions.   This report documents preliminary modeling and 
findings, and more work must be done to draw more definitive conclusions on SREC II’s 
magnitude and distribution of economic rent.  Most particularly, the analysis is based on 
assumption values for the SREC II market that have not been well vetted.  As part of the Seed 
Grant we will be consulting with our industry partner Sustainable Energy Advantage, LLC to 
review and finalize our financial and ownership assumptions base on their comprehensive market 
data and insights.  This update will provide more confidence in our findings and enable us to be 
in a position to publish our work and seek new grant opportunities that could assist the continued 
research of economic rent.  Key expanded research topics include 1) broadening our analysis to 
other solar and other distributed energy markets (storage, energy efficiency, demand response), 
2) mapping the rent distribution into the income and wealth distribution of the economy, and 3) 
identifying policy levers and market opportunities to enable more equitable flow of economic 
rent from decentralized energy markets.  
 


