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Solar energy systems can be located on
or above many DOT-owned properties,
including rights-of-way, rest areas, parking
lots, and rooftops.
Solar development models include:
• Procuring and owning directly.
• Engaging a private partner (third-party
ownership).
• Hosting a third-party developer.
Private partners can access tax incentives
that are not available to government
entities, providing additional value to
public project sponsors.

Solar Energy
Solar photovoltaic technology
provides a promising option for
deriving value from highway rights-ofway and other land owned by State
departments of transportation (DOTs).
Solar power installations can be sited
on or above highway alignments and
interchanges, rooftops, or elevated
structures above parking lots or other
MassDOT solar project along Route 44.
DOT owned facilities. Solar power
projects can reduce State DOT energy
costs and generate new revenue streams from private sector developers who pay to use Stateowned land. They also allow DOTs to tap into other Federal, State, and local incentives associated
with the generation of clean, renewable electric power.
There are three development models that State DOTs have used to develop solar power facilities:

DIRECT PROCUREMENT AND OWNERSHIP
With the direct procurement and ownership model, the State DOT procures and owns the solar
energy system for its useful life. The State DOT also uses the electricity that the system generates
and sends any excess power to the grid. The State DOT receives a return on its investment by
reducing the amount of energy it purchases and reaps any benefit of net-metering credits if excess
production is sent back to the grid.

THIRD-PARTY OWNERSHIP
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With third-party ownership, the solar power system is financed, built, owned, operated, and
maintained by a private partner. Solar developers may include national companies or smaller local
groups. The most common third-party ownership arrangement is a power purchase agreement
(PPA). With PPAs, the State DOT purchases power from the private partner. The energy is purchased
at an agreed-upon rate per kilowatthour, which is set below normal utility rates, providing a cost
savings to the DOT.
The third-party ownership model is often appealing becomes the State DOT does not incur upfront
capital expenditures. In addition, private owners can also access the different Federal, State, and
local tax incentives available to renewable energy system owners. Unlike the public sector, private
developers must pay taxes on the income derived from the solar facilities, so the tax incentives
enable them to derive greater value from their investment than what would be available to a State
DOT. This, in turn, allows the private partner to sell the electric power generated by the solar system
below the effective rate that a public agency could achieve through direct ownership.

HOSTING A THIRD-PARTY DEVELOPER
With the third-party developer model a State DOT allows a third-party developer or utility to
install and operate a solar power system on its property. Also known as hosting, with this type of
arrangement the electricity flows to either an external offtaker or the grid. The State DOT essentially
serves as the landlord for the system, with the system owner making lease payments to the State
DOT over the length of the lease. In most cases, the State DOT would not have any obligations
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beyond allowing the owner to access, operate, and maintain the system. This model may be a good
choice for State DOTs that have land that is well-suited to solar power generation but not proximate
to DOT facilities necessitating electric power.

MASSACHUSETTS DOT HIGHWAY
RIGHT-OF-WAY SOLAR
Massachusetts DOT (MassDOT)
developed five solar power arrays along
their highway system. Solar power
development sites include service
plazas, interchanges, and highway
embankments. Completed in 2015, the
sites generate a total 2.5 megawatts,
which is enough to power the equivalent
demand of 410 homes.

E-470 solar array.

The projects serve as a reliable source of value to MassDOT, providing both energy cost savings
and lease revenue, while supporting agency and State goals. The PPA rate the State pays for the
electricity from a project is less than it would pay if it purchased the power from local utilities.
These energy savings are projected to be at least $15 million over the 20-year contract period.
Should retail prices of energy rise above what is anticipated, then MassDOT’s savings will increase
further. Based on its positive experience from its initial solar projects, MassDOT has additional solar
installation under development.

E-470 PUBLIC HIGHWAY AUTHORITY TOLL ROAD SOLAR PROJECT
In 2012, the E-470 Public Highway Authority completed one of the largest solar power projects
located in a highway right-of-way in the United States. The project consists of 22 sites along a
17-mile stretch of the 47-mile orbital corridor around Denver, CO.
Twenty-one of the sites provide power to road surveillance cameras, streetlights, variable message
signs, toll-collection equipment, toll plazas, and maintenance facilities along the corridor. The last
site is located at the E-470 administrative headquarters, where an array of panels is installed on the
roof and directly powers the building. Any excess power is sent to Xcel Energy’s electricity grid.
The E-470 Authority developed the project on a public–private partnership (P3) basis, executing
a 20-year solar PPA with Adamas Energy Investments (now C2 Energy Capital). The 20-year PPA
locked down a fixed energy cost rate of 6.13 cents per kilowatthour for the first 6 years and then
established a fixed annual increase for the remaining 14 years. The PPA rates are lower than
the comparable rates available from Xcel Energy. Adamas Energy provided $2.8 million in capital
funding for the project and retained $750,000 in Federal tax credits and $180,000 in Xcel
Energy rebates.
In its first year of operation, the system produced over 1 million kilowatthours of electricity, saving
the E-470 Authority approximately $20,000 in energy costs. The project provided 100 percent of
the electrical needs for two toll plazas, the primary maintenance facility, and 18 toll ramps, as well
as 13 percent of the electrical needs of the E-470 Authority’s headquarters building. In 2013, it was
estimated that the system delivered 47 percent of E-470’s overall power needs. Over 20 years,
the E-470 Authority estimates that the project will enable it to save over $1 million in electricity
costs and reduce its carbon dioxide emissions by almost 17,000 metric tons. The project has also
enabled the E-470 Authority to installed two solar-powered road surveillance cameras, eliminating
the need to install $150,000 of conduits.
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PROGRAM AREAS OF THE
CENTER FOR INNOVATIVE
FINANCE SUPPORT
The Center for Innovative Finance Support
provides a one-stop source for expertise, guidance,
research, decision tools, and publications
on program delivery innovations. Our Web
page, workshops, and other resources help
transportation professionals deliver innovation.

PUBLIC—PRIVATE PARTNERSHIPS

The Center for Innovative Finance Support’s P3
program focuses on the potential of design–build–
finance–operate–maintain (DBFOM) concessions
funded through tolls or availability payments to
reduce project cost, improve quality outcomes, and
provide additional financing options.

ALTERNATIVE PROJECT DELIVERY

The Center for Innovative Finance Support’s
Alternative Project Delivery program provides
information on contractual arrangements
that allow for greater private participation in
infrastructure development by transferring risk
and responsibility from public project sponsors
to private sector engineers, contractors,
and investors.

PROJECT FINANCE

The Center for Innovative Finance Support’s Project
Finance program focuses on alternative financing,
including State Infrastructure Banks (SIBs), Grant
Anticipation Revenue Vehicles (GARVEEs), and
Build America Bonds (BABs).

TOLLING AND PRICING

The Center for Innovative Finance Support’s
Federal Tolling and Pricing program focuses on
the use of tolling and other road user charges as
a revenue source to fund highway improvements
and the use of variably priced tolls as a tool to
manage congestion.

VALUE CAPTURE

The Center for Innovative Finance Support’s Value
Capture Strategies program explores strategies for
tapping into the added value the transportation
improvements bring to nearby properties as
a means to provide new funding for surface
transportation improvements.

