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The financing of alternative energy equipment and
projects is emerging as an important component of the
equipment leasing and finance industry. This report
and related survey are intended to provide the reader
with a view of the current state, the business impact,
and future projections for this increasingly important
sector of the equipment financing industry.
For purposes of this report, we define alternative

energy projects and equipment as assets, equipment,
components, and related systems and infrastructure
used for the generation of electrical energy from renew-
able or biologically based resources.1 To bring focus to
our analysis, we have further defined the scope of this
report to include only the following alternative energy
technologies:

• Electricity generated from biomass (agricultural and
biological waste) by combustion or by gasification

• Electricity generated from the use of geothermal heat
resources

• Electricity generated from solar energy by thermal
heating or by photovoltaic conversion

• Electricity generated from wind energy

This report explores differences in the policy environ-
ment between Europe and the United States and iden-
tifies key policy differences that impact renewable
electricity investment. Four key findings are of particu-
lar note.

1) The European experiment with feed-in tariffs and re-
newable portfolio standards (as described in detail in
this report) suggests that feed-in tariffs may domi-
nate RPS systems as effective policy tools to encour-
age investment.

2) The U.S. preference for income tax incentives has
clearly not had the same simulative investment im-
pact as feed-in tariffs have had.

3) A modest feed-in tariff for projects fueled by wind
power and biomass would make these technologies
cost competitive with natural gas.

4) Considerable research and technological develop-
ment will be required before solar electricity can
compete in the market place, regardless of the pric-
ing support policy in place.

The report also includes the results of a survey con-
ducted by the authors, in conjunction with the Equip-
ment Leasing & Finance Foundation, specifically to
assess the views and experience of leading participants
in the equipment leasing and finance industry (the
“EL&FF Survey”).
The EL&FF Survey includes responses from senior

executives in 33 firms which are active in the equip-
ment leasing and finance industry, approximately 47%
of them being commercial banks or other institutional
lenders, 38% being independent leasing companies,
and the rest being captive lessors, equipment lessees,
transaction packagers, and service providers. Although
80% of respondents have invested less than $10 million
in alternative energy equipment and projects, a number
of companies have invested $50 million or more in
these assets; and while all of the responding companies
that are involved in alternative energy are active in
North America, about half of them are also active in
such transactions in other regions throughout the
world, covering nearly every continent.
Of those respondent companies that currently have

investments in alternative energy equipment or proj-
ects, 71% say they plan to continue making such in-
vestments. However, of the companies that do not

EXECUTIVE SUMMARY
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1This report does not address the financing of equipment or technologies for electrical energy generation from fossil fuels or from “alternative” fossil fuel derivatives such as biodiesel, petroleum
blends, coal shale, liquefied or gasified coal, or oil sands.



currently have alternative energy investments on the
books, only 27% say they plan to begin investing in this
area.
In the area of policy, 60% of respondents favor replac-

ing the federal electricity production tax credit (PTC)
with a national renewable portfolio standard (RPS) or
federal renewable energy standard (RES), requiring a
certain percentage of total generating capacity to be fu-
eled from renewable resources. Not surprisingly, how-
ever, 37% of respondents also favor extending the
federal electricity PTC, or making it permanent, rather
than requiring it to be re-authorized by Congress every
one or two years, as at present.
Additional results of the EL&FF Survey are given in

context throughout this report, and the complete re-
sponses and statistics are shown in Appendix A to this
report.
It is the hope of the Equipment Leasing & Finance

Foundation that this report will stimulate greater inter-
est and involvement in this dynamic and promising area
of equipment financing and will provide insight into the
history, current activities, policy considerations, and
future opportunities in this important field.
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Historically, participants in the equipment leasing and
finance industry have adapted their skills and capabili-
ties to new technologies and industries. Indeed, the
modern equipment leasing industry originated in re-
sponse to the need of businesses to acquire the newest
technology of the age – digital computers. Users of
mainframe computers seeking imaginative and cost ef-
fective ways of deploying these increasingly important
(and at that time extraordinarily expensive) tools in
their businesses first turned to the equipment manufac-
turers themselves, but to no avail. Commercial banks,
too, were then reluctant to advance significant funding
for the acquisition of large mainframe computer sys-
tems.
Into this void stepped creative entrepreneurs with

new ideas about how the use of such equipment could
be acquired without the concomitant current expense
of an outright purchase, and the equipment leasing
industry was born. New technology spurred new
financing concepts, which in turn have been adapted
to many other areas of business over the past 40 years.
Likewise, where rising energy costs along with energy

security and climate concerns have increased national
interest in and attention to renewable electricity genera-
tion (as an alternative to the burning of fossil fuels),
there has been nationwide growth in the development
and deployment of alternative energy generating proj-
ects and systems. And, as in years past, the equipment
financing industry is actively seeking ways to provide
developers, utility companies, equipment manufactur-
ers, and end users with cost effective and efficient
means for financing and acquiring these assets.
Entering into or expanding activities within the alter-

native energy financing sector, however, requires a cer-
tain base of knowledge and understanding of the area.
The field is changing and developing quickly, and par-
ticipants must be familiar with the current state of the
marketplace and with the fundamental elements of fi-
nancing in this important sector. To provide equipment
leasing and finance professionals with the necessary
background and information, the Equipment Leasing
& Finance Foundation has commissioned this report
to explore and explain the current state and the future
of alternative energy financing.

The following pages present an overview of the alter-
native energy industry, describe the issues and activities
that are of the greatest interest to participants in the
equipment and financing sector, and offer a view of the
future of financing in the area. In particular, this report:

• Briefly describes the most prevalent alternative energy
technologies in use today.

• Presents various financing concepts and economic
issues underlying the leasing and financing of alterna-
tive energy projects and equipment.

• Describes the overall market for alternative energy
financing, both in the U.S. and internationally.

• Analyzes various current technical aspects of alterna-
tive energy financing, including accounting and in-
come tax treatment.

• Discusses important tax and policy considerations
in alternative energy financing, both in the U.S. and
internationally.

• Offers a view of the future of financing for alternative
energy equipment and projects.

In addition, this report presents (both in context and
in summary form) the findings of the EL&FF Survey of
leaders in the equipment leasing and finance industry
regarding their views, experience, current interests, and
expectations in alternative energy financing.

OVERVIEW OF ALTERNATIVE ENERGY
GENERATION
For purposes of this report, alternative energy genera-

tion may be thought of as the conversion of natural re-
newable energy resources into electrical energy for use
in business and residential applications. Sources of nat-
ural renewable energy are many, but this report focuses
on the specific conversion technologies that are most
advanced and most prevalent today – electricity gener-
ated from biomass, geothermal resources, solar power,
and wind power.

INTRODUCTION



BIOMASS. Waste materials produced from agricul-
tural and natural biological processes are abundant
throughout the world. These include agricultural waste
materials, such as corn husks and stalks, bagasse (sugar
cane or sugar beet refuse), leaf and grass cuttings, grain
chaff and stalks, timber and sawmill refuse, and other
crop residue, and they include biological waste materi-
als, such as municipal solid waste, sewage sludge, ani-
mal or livestock waste and byproducts, and organic
industrial waste. Although not technically “renewable”
resources, these materials are important alternatives to
fossil fuels in the generation of electricity and are gener-
ally referred to as renewables. In fact, biomass is cur-
rently the largest source of renewable electricity
generation among non-hydropower fuels.2 Often used
in blends with fossil-based or petroleum fuels, biomass
and products derived from biomass are nevertheless
growing in usage throughout the world as independent
sources of energy generation.
Biomass is typically used in the generation of electric-

ity in one of two ways. It may be used, either directly
or through a conversion process (e.g., through the ren-
dering and refining of tallow from animal byproducts),
as a combustion feedstock for powering boilers which
then drive steam turbines and steam generators. So-
phisticated industrial drying, filtering, refining, and
rendering techniques are increasingly used to convert
biomass waste materials into highly efficient, clean
burning combustion fuels.
As an alternative to direct combustion, certain biolog-

ical and animal waste materials may be “digested”
through anaerobic processes that release methane gas,
which is then used as a power plant fuel, either alone or
blended with natural (petroleum) gas. Rather than
burning the biomass material itself, these systems de-
pend upon the natural bacterial and biological charac-
teristics of the waste products to produce flammable
and relatively clean burning methane gas. As either a
direct fuel or through conversion to a fuel gas, the bio-
mass material serves as a source of combustion energy
that can be harnessed for the generation of electricity.
One of the principal benefits of biomass energy gener-

ation is its portability; it may be used almost anywhere
in the world, since there are feedstocks available in vir-
tually every environment, and it is readily accessible
from every major population center or concentration of
energy users. The energy generated from biomass is also
highly dispatchable,3 and biomass fueled plants may be
scaled to suit specific power applications.
The size and overall costs of biomass energy facilities

is quite variable. Many such projects, which use ag
waste or industrial waste or byproducts as feedstock,
are built around standard turbine generators which
have been modified to operate on alternative fuels. Ac-
cordingly, the equipment pricing for such projects is
similar to that for natural gas or other fossil fueled proj-
ects of comparable size and operational characteristics;
only the pricing and availability of feedstock are signifi-
cantly different. Few large scale generating plants using
biomass have yet been brought on line,4 although a
number of projects of several Megawatts in nameplate
capacity are in development throughout the U.S.
The United States has to date lagged behind many Eu-

ropean countries in biomass generation when measured
as a share of total energy generation, as shown in Figure
1. Finland is the world leader in the use of biomass
fuels, followed by Denmark and Italy, and this differ-
ence suggests important policy differences between the
U.S. and Europe, as discussed further in this report.

GEOTHERMAL RESOURCE. The use of geothermal
energy from the earth to generate electricity dates from
1904, in Tuscany, Italy,5 and its use for that purpose
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Figure 1. Shares in 2004 Electric Generation (Biomass)

2U.S. Department of Energy Annual Energy Outlook 2007, Report #DOE/EIA-0383 (2007).



continues to this day. As of 2003, geothermal energy
accounted for approximately 0.4% of the world’s total
primary energy supply.6 However, it is estimated that
accessible engineered geothermal system (EGS) re-
source in the U.S. (at depths of 3Km to 10Km) could
provide as much as 15% to 20% of total national
generating capacity.7

Geothermal energy is found in the form of heat stored
beneath the surface of the earth, usually as extremely
hot liquids or hard rock formations, which may be used
directly to power steam turbine generators or indirectly
to heat secondary, closed-loop liquid media that in turn
power steam turbines. In the U.S., geothermal re-
sources are found primarily along the Pacific coast “ring
of fire” fault line, in areas of frequent volcanic activity,
and in other regions where tectonic plate activity is the
highest. These include California, which has 33 geot-
hermal power plants (producing almost 90 percent of
the nation's geothermal electricity), Nevada, with 15 ge-
othermal power plants, and Hawaii and Utah, which
have one geothermal plant each.8

As an area of financial investment, geothermal energy
generation is somewhat more limited than other tech-
nologies, primarily due to its geographical restrictions,
which dictate its limited accessibility from population
centers and interconnectibility with existing energy
transmission facilities. Unlike wind and solar, geother-
mal does not suffer from intermittency problems and so
does not require back-up energy sources to ensure dis-
patch reliability. Geothermal investment in the U.S.,
much like investments in other renewable energy re-
sources, is also currently limited by the unpredictability
of certain income tax and other policy incentives.9

Such policy issues are discussed further elsewhere in
this report.
SOLAR POWER. Every truly renewable energy

source ultimately derives its power from the sun, and
the purest means of harnessing that power is through
solar energy systems. The commercial collection and

use of energy directly from the sun falls generally into
two categories. In a “solar thermal” energy generation
system, the sun’s radiant energy is used to heat a trans-
fer medium (either water or a specialized liquid with
greater thermal efficiency) which is used in turn to
power a turbine generator.10 The energy from the sun is
collected using mirrors, parabolic reflectors, reflective
dishes, or other such structures to concentrate it, and
this concentrated energy is then directed toward a ther-
mal transfer device, where it heats the selected transfer
medium and so powers steam turbine generators. Large
scale systems of this kind, known as converting solar
power (CSP) plants, have been installed in the Mojave
Desert of southern California (notably at the SEGS facil-
ity near Barstow, now in its ninth phase and generating
more than 300Mw of solar thermal electricity11) and
other locations with unimpeded and year-round access
to direct sunlight.
The other primary means of transforming solar power

into electrical energy is through photovoltaic conver-
sion (often referred to a “solar PV” to differentiate it
from solar thermal), using large arrays of photodiodes
(solar cells) to convert sunlight directly into electrical
energy without the need for a transfer medium such as
hot water. While historically more expensive than solar
thermal systems (per Kwh of energy produced), solar
PV technology is continuing to advance in efficiency
and cost effectiveness. As of 2005, it is estimated that
approximately 479Mw of energy was generated in the
U.S. using solar PV technology.12

Whether as solar thermal or as solar PV, one impor-
tant issue in solar energy systems is their geographical
limitation to areas having unimpeded and long-term ex-
posure to direct sunlight. Dispatchability is also a con-
sideration with solar generation, as energy must either
be stored for use during nighttime and dark periods or
it must be provided from other sources.13 Thus, most
solar energy activity in the U.S. is in the desert south-
west, and the economics of solar energy projects require
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2U.S. Department of Energy Annual Energy Outlook 2007, Report #DOE/EIA-0383 (2007).
3In the field of electrical energy management, “dispatchability” refers to the extent to which a resource is available to a system operator or utility grid when necessary for effective load balancing.
4Not including plants using combinations of biomass or ethanol blended with fossil fuels.
5National Energy Education Development Project, Energy Infobook (2006).
6GLOBE Foundation of Canada, www.globe-net.ca/news/index.cfm?type=1&newsID=2991.
7Alexander Karsner, Assistant Secretary for Energy Efficiency and Renewable Energy, U.S. DOE, The Future of Geothermal Energy, DOE/MIT Workshop (June 7, 2007), as quoted by Reuters news
agency (September 6, 2007) (“Karsner”).

8U.S. Energy Information Administration, Electric Power Annual 2005 (2005).
9Karsner, op cit.
10In smaller applications, including many residential systems, solar heat may be provided directly to an end use such as heating an interior space or heating potable water.
11See www.fplenergy.com/portfolio/solar/index.shtml (“FPL SEGS Website”).
12International Energy Agency, Photovoltaic Power Systems Programme (www.iea-pvps.org/countries/usa/index.htm).
13As an example, the SEGS solar installation in southern California includes a supplementary natural gas boiler for use during cloudy or overcast weather (FPL SEGS Website).



analysis of these factors in addition to more traditional
considerations inherent in equipment financing.
As with biomass, the U.S. lags behind Europe in the

generation of electricity from solar energy as a percent-
age of total generation, as shown in Figure 2.14 How-
ever, new state and federal incentives and initiatives,
such as the Solar Task Force established by the Western
Governors Association with the goal of creating
30,000Mw of “clean and diversified energy” by 2015,15

have begun to provide greater incentives and impetus to
the development of solar projects in the United States.

WIND POWER. The generation of motive power
from the movement of the wind spans millennia of
human history, with windmills providing energy for
pumping water, grinding grain, and many other pur-
poses. In 1888, however, a large windmill was used for
the first time to generate electricity by directly turning
an electric generator, or dynamo, and producing 12Kw
of electric power.16 The modern wind energy industry
has continued to develop wind turbine generators of in-
creasingly large scale, capacity, and cost effectiveness.
In the past 20 years alone, the capacity of single wind
turbine generators has increased from an average rating
of around 25Kw to more than 1,600Kw (1.6Mw)17,
making the installation of large “wind farms” both
feasible and economically viable.
In the U.S., such large wind farms have been devel-

oped (and continue to be built) primarily in areas that
feature naturally high wind velocities, such as western

Texas or eastern Iowa, or that experience large tempera-
ture and pressure gradients, such as California’s
Tehachapi Mountains or San Gorgonio pass. It is esti-
mated that installed windpower generating capacity in
the U.S. is currently more than 12,000Mw,18 and that
figure is expected to increase as wind turbine generator
efficiencies continue to improve. As with energy gener-
ated from biomass and solar (as shown in Figure 3),
through 2004 the United States lagged far behind many
leading European countries in its share of total genera-
tion contributed by wind power.

However, in 2005 and 2006 the U.S. led the world in
wind capacity additions, adding 2,454Mw of wind en-
ergy generating capacity, or roughly 16% of worldwide
capacity additions, in 2006 alone.19 Over the past seven
years, wind power capacity has grown on average by
24% per year in the U.S. and 27% per year worldwide.20

The wind, like the sun and the geothermal resource
described above, can only be used to generate commer-
cial volumes of electrical energy in selected geographi-
cal regions; wind cannot be transported to where the
end user needs electricity, as biomass (or fossil fuel) can
be. And wind power is not only not dispatchable, like
solar energy, it is also unpredictable; even with modern
forecasting and long-term wind studies, no one can be
sure just when the wind will blow or at what speed.
As discussed later in this report, these factors must be
considered in any wind energy investment or financing
opportunity.
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Figure 2. Shares in 2004 Electric Generation (Solar)

14Looking beyond the EU, Japan is actually the world leader in solar capacity, with 1,132 Mw installed as of 2004. This is in contrast to 753 Mw installed in the United States in the same period.
15U.S. Solar Energy Year in Review, 2006, Solar Energy Industry Association and Prometheus Institute (2006).
16Danish Wind Industry Association (www.windpower.org).
17American Wind Energy Association (www.powerofwind.com).
18American Wind Energy Association (www.awea.org).
19Annual Report on U.S. Wind Power Installation, Cost, and Performance Trends: 2006, U.S. DOE Energy Efficiency and Renewable Energy (May 2007).
20Ibid.
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FORCES IMPACTING THE GROWTH
OF RENEWABLE ENERGY INVESTMENT
Investment in renewable energy capital for electricity

production has grown dramatically in the past fifteen
years. A number of factors suggest that this growth will
continue over the next decade and that the prognosis
for private investment is quite bright.
ENERGY PRICES. Energy prices are significantly

higher today than they have been since the early 1980s,
when prices hit record highs. Figure 4 shows the prices
for oil, coal, and natural gas in real (year 2000) dollars
since 1950. The spike in oil prices with the first oil
shock in 1973 also drove up the price of crude oil and
natural gas, the latter due to the deregulation of gas fol-
lowing the first oil shock.21 While oil is not a significant
fuel source for electricity generation, it nevertheless im-
pacted electricity fuel prices.22

Current prices for natural gas and coal are near his-
toric highs when adjusted for inflation. Figure 5 shows
the monthly price for natural gas delivered to electric
utilities in the past five years. Prices spiked in late 2005
and have since then fallen to levels slightly higher than
in 2002 through 2004.
Whether prices will remain at these levels, go even

higher, or return to historic average levels cannot be
predicted with certainty. As one example of a possible
price path, it is helpful to use the numbers from the
Energy Information Administration's Annual Energy

Outlook 2007. They project natural gas prices for elec-
tric utilities to fall by one percent in real terms annually
between 2005 and 2030, while coal prices, in contrast,
are projected to rise by 0.4% annually (in real terms)
over that time period.23

Higher energy prices for fossil fuel-based electricity
will make renewable energy sources more attractive,
provided that investors believe the price increases are
not simply temporary spikes that will decline in the
next few years. Given the long lead time for planning,
permitting, and construction of power plants, as well as
the anticipated lifespan of plants, investors are not
likely to respond to price increases unless they feel the
increases are both substantial and long-lasting.
INTEREST RATES. Another factor favoring capital in-

vestments in the energy industry is the decline in real
prevailing interest rates. Figure 6 shows the ten year
Treasury rate less inflation during that year.24 After a
period of negative real interest rates during the high-
inflation period of the late 1970s, real rates rose sharply
as a result of the Volker disinflation, and they have
slowly declined ever since. Rates peaked at about 8%
p.a. and have fallen to a current rate between one and
two percent. Lower interest rates make financing for
all electricity generation projects more attractive by re-
ducing the cost of funds to the investor. Recent in-
creases in the ten-year Treasury rate to above 5%,
should they persist and reflect an inflationary trend in
the economy, will likely dampen the demand for invest-
ing in renewable capital.
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21The spike in gas prices is also due in part to the fact that contract gas prices are often tied to oil prices.
22Oil accounts for 3% of fuel (in BTUs) used for electricity. In contrast, coal accounts for 52% and natural gas accounts for 15% of fuel for electricity. Energy Information Administration,
"Annual Energy Review 2005," Washington, DC (2006) (“EIA 2005 Review”).

23Energy Information Administration, "Annual Energy Outlook 2007," Washington, DC, Table 3 (2007) (“EIA 2007 Outlook”).
24In general real interest rates should be constructed as the nominal rate less a measure of expected inflation. Using the actual inflation rate provides a rough measure of the expected real rate.
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ENERGY SECURITY. Energy security is an increas-
ingly important driver for government policy. In the
United States, energy security issues focus primarily on
oil imports. While oil is not particularly important in
electricity generation, shocks to oil prices tend to affect
gas and coal prices, as noted above. Moreover, as dis-
cussed in greater detail below, policy responses gener-
ally include provisions that affect electricity generation.
Renewable energy is a key component of any policy to

improve U.S. energy security. In addition to avoiding
reliance on fuel sources from other parts of the world,
renewable energy generally is implemented at a rela-
tively small scale, thereby reducing the risks of major
terrorist attacks that could cripple the nation's energy
supply infrastructure. An additional area in which en-
ergy security directly affects the renewable electricity in-
dustry is in its encouraging of a heightened awareness
of coal as a domestic energy source in plentiful supply.
GLOBAL WARMING CONCERNS. Much of the pol-

icy analysis that supports renewable electricity invest-
ment in Europe has been driven by concerns over
global warming. This is also true in the United States,
although in this country energy security and a desire to
reduce dependence on foreign oil have historically
played a larger role. While the Bush Administration has
opted out of the Kyoto Protocol and avoided explicit
limits on greenhouse gas emissions, it has called for an
18% reduction in carbon intensity (carbon emissions
per dollar of GDP) by the end of the current decade. As

discussed at length elsewhere,25 increases in energy
prices and income over this decade, along with au-
tonomous trends in intensity improvements, will mean
that the Administration’s goal will likely be achieved
with little if any need for additional policies.26

FINANCING OF ALTERNATIVE
ENERGY ASSETS
In many ways, the financing of alternative energy

equipment and projects is quite similar to the financing
of equipment and facilities in other industries. Lessors
and lenders analyze and evaluate the specific criteria
that are most likely to affect their ability to recover the
funds advanced together with their intended rate of re-
turn, they determine the pricing and structure that
must be achieved for their return on investment to be
commensurate with the risks of the transaction, and
they make a leasing or lending decision that reflects
those analyses and determinations. Among the typical
criteria considered are:

• The overall creditworthiness of the borrower or lessee.

• Other indications of the borrower’s or lessee’s likeli-
hood of paying rent or repaying the advance, such as
years in business, company size, industry, and credit
history.

• The anticipated source of cash flow or other funding
available to service the transaction.

• The income tax and accounting treatment of the
transaction.

• The current and future (residual) values of the
underlying equipment or assets.

• The length of the financing term.

• The yield or return requirement (hurdle rate) of the
lessor or lender.
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26By the end of 2005, carbon intensity has fallen by 9.3% relative to 2000. EIA 2005 Review, op. cit.



These criteria are relied upon in evaluating and fi-
nancing alternative energy equipment and projects, as
well. However, among these overall issues are a num-
ber of important differences in detail that must be con-
sidered in providing financing for energy projects.
CREDIT OF THE OFFTAKER OR ENERGY PUR-

CHASER. In many energy project financings, the ulti-
mate credit support for the repayment of funds
advanced is provided by an offtaker or buyer of the en-
ergy produced by the project, rather than by the bor-
rower or lessee itself, usually under a long-term power
purchase agreement (PPA) between the owner, lessee, or
project operator and the energy offtaker. The purchaser
of the energy from a project or power plant may be:

• A dedicated offtaker or energy purchaser committed
by contract to pay a fixed amount for all of the gener-
ating capacity and energy from the plant under a
“take-or-pay” or similar output agreement. Under this
form of agreement the offtaker is required to pay a
stated amount whether or not the energy is actually
delivered, thus purchasing the capacity of the project
in addition to the energy generated. Such an offtaker
may be a public utility, an industrial facility, or an end
user willing to pay for the availability of a dedicated
and readily dispatchable source of energy for its own
needs. Although they provide the best assurance of
coverage for a financial investor, particularly with a
creditworthy offtaker, take-or-pay agreements of this
kind are unusual; they are typically found only in spe-
cial situations requiring the dedicated availability of
all of the output of a plant, and for plants utilizing
highly dispatchable technologies such as ag or
biowaste feedstocks.

• A dedicated purchaser of the energy produced by the
project on an “as-delivered” basis, with pricing deter-
mined by contract or by market conditions. Such an
offtaker may be an end user or may be a public utility
company or other distributor or reseller of energy, in
any case interconnected directly to the project and
committed to buy the energy produced by the project,
but only as and when it is actually delivered. Projects

operating under this kind of PPA are quite common,
and they may include base load plants or peaking
plants,27 with energy pricing determined according
to a predetermined formula or by reference to market
prices.

• Under certain kinds of as-delivered offtake contracts
or PPAs, the purchase pricing may include both a base
payment, which entitles the offtaker to a certain level
or portion of the plant’s capacity, and an additional
payment for the energy actually delivered by the proj-
ect. Typically the capacity payment is a fixed amount,
similar to the payment under a take-or-pay arrange-
ment,28 and the energy payment is based upon market
pricing or the use of a contract formula to calculate
the purchase price per Kwh of energy delivered.

• An end user which is not dedicated to the project and
which purchases energy only as required and as deliv-
ered through the public power grid. Such an offtaker
may be an industrial user, a public utility company, a
private energy reseller, an energy trader, or even an
end user of the electricity produced, purchasing en-
ergy on the open market at the best pricing available
from time to time. Projects which sell energy into the
open market, operating without firm offtake agree-
ments of some kind, are often referred to as “mer-
chant” plants because they rely solely upon the
marketplace to assure long-term revenues. Projects
such as this must depend upon both market demand
and market pricing for the sale of the energy they pro-
duce; there is no long-term contract in place for the
delivery or purchase of energy and, in the case of a
biofuel project, there is typically no long-term agree-
ment for the purchase of fuel or feedstock for the
plant.

The evaluation of credit support for the financing of
each of these kinds of offtakers and for each specific
type of project contractual structure varies greatly from
a typical equipment lease or financing. In the case of a
dedicated project, whether under a take-or-pay contract
or a more customary as-delivered PPA, the credit of the

T H E F U T U R E O F A LT E R N A T I V E E N E R G Y E Q U I P M E N T F I N A N C I N G

EQUIPMENT LEASING & FINANCE FOUNDATION 13

27A “base load” power plant or project delivers energy at a defined level and on a continuous basis, without regard to the demand placed on it by the energy purchaser or the public power grid.
A “peaking” or “peak load” power plant delivers energy only as called upon by the energy purchaser or the public power grid to meet peak or excess demand for energy.

28A capacity payment may often be adjustable based upon long-term energy pricing forecasts, economic inflation rates, or other extrinsic factors, but it is typically not subject to change due to
normal fluctuations in market energy pricing.



underlying energy offtaker is usually much more impor-
tant than that of the actual lessee or borrower, who may
be the operator or developer of the project but is usu-
ally not the ultimate source of cash flow for the project.
Only in the case of a merchant plant, from which there
may be multiple energy purchasers and no predeter-
mined energy pricing, is the creditworthiness of the les-
see (the actual operator of the project) as important as
that of the ultimate power purchaser, since the ability of
the project to generate cash flows sufficient to pay rent
or repay the lender’s advance cannot be determined in
advance solely by a typical credit evaluation of the end
user. Rather, it must be supported by the additional
creditworthiness of the project operator or developer.
Perhaps not surprisingly, when asked which factors

are the most important in structuring financings for al-
ternative energy equipment or projects, respondents to
the EL&FF Survey rated underlying credit support as
the most important. Nearly half of them rated lessee or
operator creditworthiness as 4.2 in importance,29 the
highest ranking; and the same number rated the credit-
worthiness of the offtaker under a PPA as 3.4, the next
highest ranking.30 As in leasing and financing of assets
in any industry, a thorough and positive assessment of
the obligor’s ability and intention to repay the amounts
advanced remains key, even when (or perhaps because)
the credit evaluation is made more complicated by the
underlying project structure. However, in project
financings31 it is important to distinguish between the
creditworthiness of the lessee or borrower, who is a
party to the lease or financing itself, and the credit of
the party who is ultimately responsible for the payment
of cash flows to the transaction – the energy user or off-
taker – which is often not a party to the financing but
only to the offtake agreement or PPA.
SOURCE OF CASH FLOW. As a corollary to the

uniqueness of credit evaluation in energy projects, the
lessor or lender must also consider the source of cash
flow available to service an energy project financing.
Unlike a more traditional long-term equipment lease
or financing, a power plant financing often does not
depend upon the ability of the lessee or borrower to

generate cash flow through its own business or opera-
tions, independently of the utilization of the leased or
collateralized equipment. Instead, the cash required
for the repayment of a power plant financing is usually
derived solely from the utilization and sale of energy
from the power plant itself, not through independent
business operations. The continuing availability and
use of the lessor’s or lender’s primary collateral is in
reality the sole source of funding for the repayment of
the financing.
Therefore, the on-going maintenance, repair, manage-

ment, and operation of the project take on much
greater significance than they might in a conventional
long-term equipment lease or other secured financing.
Compared with the evaluation of a traditional lease or
secured loan of equivalent size and financing structure,
in an energy project financing much more attention
must be paid to the qualifications, experience, and
creditworthiness of the plant operator; the warranty,
insurance, and other risk management elements of the
equipment and the project; the environmental and
public policy issues associated with the project; and
other such factors that might normally not play such
a prominent role in transaction evaluation.
In this context, it is also interesting to note the role of

the unconditional obligation or “hell or high water”
provision of a customary equipment lease agreement.
While most, if not all, long-term lease agreements used
to provide financing for alternative energy projects or
equipment will include this important language, it is
also the case that its usefulness may be tempered signif-
icantly by the underlying ability of the project to pro-
duce revenue from the sale of electricity. In many
project financings, as described above, the recourse of a
lessor or long-term lender is more to the cash flow gen-
erated by the sale of energy, and the resulting payments
from the contracted offtakers, than to the balance sheet
credit of the actual lessee or borrower. Accordingly,
even though the lessor may have the usual protections
provided by standard lease documentation, special at-
tention must be paid to the project facilities, their con-
dition, maintenance and repair, and other operational
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29On a scale of 1 to 5, using a weighted average calculation.
30See Appendix A for more details. Given other Survey responses regarding typical transaction size and structuring, the difference in responses between lessee credit and energy offtaker credit is likely
due to the differences in size, scope, and structure of particular respondents’ transactions.

31The term “project financing” is used here to denote a transaction (sometimes called a “non-credit based financing” in which the lessor or lender looks through the actual lessee or operating company,
which may be only a thinly capitalized special purpose entity, to the credit of the energy offtaker or ultimate provider of the cash flow for the transaction.



factors that may dramatically affect their on-going
ability to generate cash flows and thus provide rental
payments.
CURRENT AND RESIDUAL VALUES. As in any long-

term equipment lease or financing, the actual market
value of an energy project and its related assets,
whether at inception, throughout the term, or at lease
expiration, is essential to a comprehensive assessment
of the transaction. However, the nature of the assets se-
curing an energy project financing may make such valu-
ations more difficult, and the usefulness of traditional
valuation methods may depend heavily upon the type
of project being financed, the type of offtake agreement
it relies upon, and (in the case of biofuel projects) the
availability and pricing of feedstock.
For the valuation of ancillary or add-on equipment

such as energy efficiency systems,32 or of standalone
energy-related components such as turbines, genera-
tors, or boilers, there are various established industry
sources and valuation services available to lessors and
lenders; such equipment is regularly bought and sold,
and equipment values are established through custom-
ary market mechanisms. However, for the valuation of
entire alternative energy plants, particularly long-term
projects having unique technological characteristics or
energy pricing structures, lessors and lenders must rely
upon industry experts, appraisers, and engineering
firms to determine project values, both at project
inception and in forecasting residual values.
In particular, merchant plants require careful consid-

eration of current and forecast energy pricing, antici-
pated market demand, and assessment of both historic
and potential future cash flows, all of which may affect
the ultimate market value and residual value of the
project. With limited or no underlying credit support
and no assurance of offtake demand or pricing, mer-
chant energy plants present significant issues and risks
to project financiers in the areas of equipment valuation
and disposition.
With regard to residual evaluation, one other factor

making financing of alternative energy projects quite
different from financing of other equipment and assets
is the economic consideration that must be given to the

value of the offtake agreement or PPA supporting the
transaction. As discussed above, the lessor or lender in
a project financing transaction must often look through
the direct lessee or borrower and consider the credit-
worthiness of the underlying energy offtaker. In such
transactions, the real value of the project may lie as
much or more in the forecast project cash flows as in
the value of the collateral assets themselves. Conse-
quently, the residual value analysis must be undertaken
in combination with a careful review of the terms and
conditions of the PPA supporting the project.
In considering the residual value of alternative energy

assets, nearly half of EL&FF Survey respondents rated
residual value as “crucial” or “very important” to pricing
and yield calculations, while the remaining respondents
considered residual value to be “somewhat important,”
“not very important,” or as playing no role in calculat-
ing pricing and yield. Correlating these responses with
the types of transactions typically done by respon-
dents33 suggests that the importance of residual value
in alternative energy transactions, as in leases and
financing transactions for other types of equipment,
depends largely upon whether or not the lessor or
lender relies upon anticipated residual value in its
pricing calculations.
YIELD OR RATE OF RETURN. Of course, a key ele-

ment in the evaluation of any long-term lease or loan is
the forecast rate of return anticipated by the lessor or
other funding source to be earned on its investment in
the transaction. Historically, yields on energy projects
have reflected not only the underlying credit of the
transaction, in the form of the applicable PPA terms and
the creditworthiness of the offtaker, but also the nature
and risk of the project technology and technical details.
For example, fossil fueled projects utilizing advanced or
relatively unproven technologies, such as coal liquifica-
tion or extraction of hydrocarbons from oil sands, have
carried a premium in yield over more traditional proj-
ects using proven equipment such as gas turbines.
In alternative energy projects, rates of return must be

adjusted to account not only for the risk and uncer-
tainty of various advanced technologies (e.g., next
generation solar PV systems) but for the unpredict-
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32See Appendix A. There are additional income tax benefits and other economic incentives both to end users and to manufacturers in this area. (See, e.g., information regarding the U.S. Government’s
“Energy Star” program at www.energystar.gov/index.cfm?c=products.pr_tax_credits.)

33About half of respondents primarily invest in operating or true leases, while the other half participate primarily in Article 2A leases, capitalized leases, or secured loans.



ability of the resources supporting the project. In wind
power projects, for example, the assurance of project
cash flows may be greatly affected not only by the effi-
ciency and reliability of the wind turbine generators but
also by the presence, velocity, and constancy of the
wind itself – the “fuel” for the project. Such factors are
taken into account in alternative energy financings
through adjustments in pricing that are calculated to
reflect uncertainties in resource availability, environ-
mental impact, and anticipated levels of conformity
with forecast returns.
Yield in alternative energy projects may also be greatly

affected by the application of various income tax and
other benefits available to investors in such transac-
tions, as described above. Because alternative energy
transactions are often priced on an after-tax basis,34 the
existence and usefulness of income tax benefits may
play a significant role in calculating transaction yield
and pricing, and they may ultimately determine
whether or not a lessor or lender will invest in a
specific transaction.
Although the majority of respondents to the EL&FF

Survey declined to state their specific yield require-
ments for alternative energy transactions, those who did
respond reported target yields in the range of 6.5% p.a.
to 20% p.a. return on equity. Of these respondents, the
majority indicated that they price alternative energy
transactions to achieve yields of 12% or higher on in-
vested equity.35 This finding is interesting when corre-
lated with respondents’ views as to which factors are
most important in structuring an alternative energy.
The factor most respondents rated the highest – higher
even than “overall transaction yield” — is “overall trans-
action risk (underlying credit support).” When taken
together, and even considering that the EL&FF Survey
represents only a small sample of participants in alter-
native energy leasing and financing transactions, these
responses indicate the expectation of equipment lessors
and lenders of achieving above-market yields on invest-
ments in renewable energy projects commensurate with
their assessment of project risk.

CURRENT FINANCING ACTIVITY. The EL&FF
Survey found that respondents are currently active in
the financing of wind, solar, biofuels, and biowaste/ag
waste projects in about equal numbers.36 In addition,
some respondents are active in the financing of geother-
mal equipment and, to a lesser extent, hydroelectric
projects.37 When asked whether they plan to continue
investing in alternative energy transactions (if they are
already doing so), more than 71% of respondents an-
swered yes; and of those, more than 90% responded
that their level investment in alternative energy relative
to their overall portfolio is most likely to increase.
Given the pace of growth in renewable energy proj-

ects and the related demand for related equipment,
the responses to the EL&FF Survey indicate that lessors
and equipment financing companies are actively
engaged in pursuing opportunities in the alternative
energy sector.

INCOME TAX AND ACCOUNTING TREATMENT
The U.S. Internal Revenue Code (I.R.C.) is used regu-

larly by the federal government both to stimulate the
economy and to further social programs and policies
through the provision of various income tax incentives.
Typical incentives include accelerated depreciation,
tax credits, tax rate reductions, and enterprise zones.
The alternative energy sector provides a classic example
of the use of this practice, as the government has enacted
various income tax provisions to spur investment in what
otherwise may be economically less attractive ventures.
In general, the income tax incentives for alternative

energy investments are a combination of depreciation,
investment tax credits, and production credits. The
broad composition of these current incentives includes:

• Accelerated Depreciation. Renewable electricity prop-
erty, such as wind, solar, and others as described in
subparagraph (B)(vi) of I.R.C. §168(e)(3), is consid-
ered to be five-year MACRS class life property for
depreciation purposes, providing a shorter recovery
period (and more rapid depreciation) than would
otherwise be the case.
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34See the details and discussions of income tax incentives elsewhere in this report.
35See Appendix A.
36The Survey includes ethanol and biodiesel technologies within the overall category of biofuels. See Appendix A.
37However, when those respondents who are not actively participating in these areas of energy financing were asked whether they have plans to become involved within the next 5 years, 63% of
them answered no.



• Production Tax Credits (PTCs). Qualified energy
resources, as defined in I.R.C. §45, including wind,
closed-loop biomass, open-loop biomass, geothermal
deposits, and solar projects, are allowed a 1.9¢ per
Kwh production tax credit. The production tax credit
is subject to a price-based phase-out and is reduced
by any grants, tax-exempt bond proceeds, and subsi-
dized energy financing amounts. This credit is subject
to biennial reauthorization, with the current credit
scheduled to expire at the end of 2008.38

• Investment Tax Credits. Certain investments in alterna-
tive energy projects are allowed investment tax credits
under I.R.C. §48. Solar powered electricity installa-
tions are allowed a 30% investment tax credit, while
geothermal facilities can claim a 10% credit. Restric-
tions governing interaction between the production
and investment tax credits preclude taxpayers from
doubling up on these income tax benefits, however.

Tax incentives are a key component of driving invest-
ment in alternate energy projects, particularly in achiev-
ing cost parity with conventional energy resources. As a
comparative example of the impact of tax incentives on
energy prices, Table 1 reports levelized costs39 of elec-
tricity in cents per Kwh (measured in 2004 dollars) for
a plant placed in service after January 1, 2006, so that
solar power is eligible for the 30% investment tax credit
under I.R.C. §48.

TABLE 1. LEVELIZED COST COMPARISON (¢/Kwh)
(1) (2) (3) (4) (5)

Current Policy No Tax Level Playing No PTC No 5-year
Policy Field or ITC depreciation

Natural Gas 5.47 5.29 5.61 5.47 5.47
Biomass 5.34 4.96 5.95 5.56 5.34
Wind 5.04 4.95 6.64 5.25 5.70
Solar Thermal 10.89 13.84 18.82 14.73 12.25
Solar PV 19.93 26.64 37.39 28.22 22.99

Source: Authors’ calculations (See Gilbert E. Metcalf, "Federal Tax Policy Towards Energy," Tax Policy
and the Economy, 21, pp. 145-84 (2007).

Column 1 shows the levelized costs for various re-
newable generation resources under current policy.

Under existing income tax policy, wind and biomass are
cost competitive with natural gas, while the two forms
of solar powered electricity generation are considerably
more expensive.40 Column 2 shows the levelized cost
assuming no income tax system. Not surprisingly, the
cost for gas, biomass, and wind in this case are lower;
but in the absence of taxes the cost for solar energy goes
up, indicating that these energy resources receive a net
subsidy from the income tax system.
The figures in Column 3 compare the relative taxation

of these generating resources, showing the levelized cost
for each technology assuming neutral treatment of all
capital types. All of the production and investment tax
credits are removed, and capital is depreciated on a
straight-line basis over the life of the asset. The results
make clear that current income tax policy favors renew-
ables, with a particular benefit to solar power (through
the substantial investment tax credit). Compared to
this level playing field scenario, it can be seen that the
cost of natural gas falls by 2% under current income tax
policy. In contrast, the cost of energy from biomass falls
by 10%, from wind power by 24%, and from solar
power by more than 40%.
The last two columns decompose existing income tax

policy to illustrate which parts of current policy are ac-
tually lowering the levelized cost. For wind energy,
five-year MACRS depreciation is shown to be more
valuable than the electricity PTC. For solar energy, in
contrast, the investment tax credit is more valuable than
five-year MACRS depreciation.
One difficulty with using income tax incentives as a

policy option is that many start-up firms may not be
able to take advantage of the tax benefits being offered.
This inability to utilize tax benefits is a function of a
taxpayer’s being subject to the Alternative Minimum
Tax (AMT) or being in a cumulative net operating loss
(NOL) position. One result of this situation, however,
is the opportunity for more partnering between project
sponsors or developers and outside investors, such as
lessors, who have the income tax appetite for the bene-
fits available on investments in projects such as these.
Although income tax incentives such as those dis-

cussed above provide the primary motivation for invest-
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38The Senate Finance Committee has proposed a five-year extension as part of deliberations over the current (2007) energy legislation in Congress.
39A levelized cost analysis measures what price must be received for electricity sold by a generator to cover fixed and variable costs of providing the electricity, including the required return on equity
for the owners. Natural gas is included in the comparison, as renewables are often viewed as a potential substitute for gas.

40If solar power is installed as distributed capacity, then the appropriate comparison rate is the retail rate. Residential customers pay the highest rates at an average of 9.45¢ in 2005, according to the
Energy Information Administration. Even with this higher comparison rate, solar generated electricity is not cost competitive absent further incentives.



ing in alternative energy projects, the financial reporting
aspects of such transactions are also very important to
most equity investors. Not surprisingly, the income tax
attributes are closely linked with the accounting ramifi-
cations of alternative energy transactions.
The concerns currently being raised relative to the fi-

nancial reporting of alternative energy projects relate to
accounting for leveraged leases, accounting for projects
(including projects incorporating leveraged leases), de-
termining whether a financing arrangement contains a
lease, and the application of FASB Interpretation No. 46
(FIN 46). While not all of these issues are exclusively
related to investments in alternative energy projects,
they are affecting the financing decisions of many in-
vestors in such projects.
The leveraged lease concerns, which also are affecting

other segments of the leasing and finance industry, cen-
ter around the prospective changes to FAS 13 and Fi-
nancial Staff Position 13-2. These two factors have
made lessors wary of entering into leveraged leases due
to the potential of having to redial the income alloca-
tions under a leveraged lease. This reluctance to invest
in transactions using leveraged leasing has negatively af-
fected the amount of funding available for alternative
energy projects. In fact, although the respondents to
the EL&FF Survey may not be representative of the
leasing industry as a whole, it is interesting to note that
none of them reported using leveraged leases as their
primary type of equity financing in alternative energy
projects.41

The combination of significant income tax credits,
start-up or dedicated project companies, the application
of AMT, and the impact of NOLs on sponsor or devel-
oper income tax appetites is also creating unique
financial reporting issues, particularly as they relate to
production tax credits. Equipment leasing and finance
companies (and their auditors) are having to come to
grips with the income allocation issues surrounding
the disproportionate allocation of tax benefits and eco-
nomic income between time periods under a hypotheti-
cal liquidation of book value concept. While not a
permanent impediment, financial reporting issues such
as these represent roadblocks to growth in the alterna-
tive energy financing segment.

POLICY ISSUES AND INVESTMENT INCENTIVES
As mentioned briefly above, when viewed from a

global perspective the U.S. is in a relatively nascent
stage when it comes to accepting and using alternative
energy sources, although more and more consumers
and businesses are touting the notion of “going green.”
What policies encouraging investment in renewable en-
ergy alternatives can be implemented to achieve viable
non-petroleum energy sufficiency? And how will these
policies impact the U.S. equipment leasing and finance
industry? A look at the European alternative energy ex-
perience provides some valuable insights.
While the United States has made great strides in re-

newable electricity generation investment, it has been
far outstripped by many European countries. As an il-
lustration, Table 2 shows how the EU-15 as a whole,
along with other selected countries, have grown their
renewable generating capacity relative to the their 1990
capacity. While renewable capacity in the U.S. grew by
50% between 1990 and 2004, it grew by 750% in the
EU during the same period. Even given the fact that
the EU’s 1990 base was lower, the EU-15 went from less
than half the capacity of the U.S. to more than double
its capacity over that time.

TABLE 2. NON-HYDROPOWER RENEWABLE
CAPACITY GROWTH

Year U.S. EU-15 Denmark Germany Netherlands Spain UK

1990 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1995 1.12 1.61 2.23 2.56 2.22 2.04 3.93
2000 1.16 4.02 6.89 8.46 3.93 17.09 9.16
2004 1.50 8.58 9.86 20.12 8.46 63.63 15.24

Capacity relative to 1990.
Source: IEA

Along the same lines, the United States had an annu-
alized growth rate in capacity between 1990 and 2004
of just under 3%, while the EU-15 as a group exhibited
a growth rate of over 16% during the same period.
Even though the U.S. growth rate increased in the first
half of this decade, it is still far below that of the EU-15
or any of the high growth countries within the EU.
Furthermore, the U.S. had a higher share of renewable
energy in total capacity than the EU-15 in 1990, and
yet by 2004 it was surpassed by all of the EU countries
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listed here. Table 3 compares the total renewables
capacity of the U.S. to selected EU and European
countries.

TABLE 3. NON-HYDROPOWER RENEWABLE CAPACITY
AS A SHARE OF TOTAL CAPACITY

Year U.S. EU-15 Denmark Germany Netherlands Spain UK

1990 2.0% 1.2% 4.5% 1.1% 1.7% 0.3% 0.2%
1995 2.2% 1.9% 8.6% 2.5% 3.4% 0.7% 0.8%
2000 2.6% 4.2% 23.0% 7.5% 5.5% 5.1% 1.7%
2004 2.0% 8.3% 31.2% 17.0% 11.5% 13.5% 2.7%

Source: IEA and authors’ calculations

There appears an even greater disparity between the
U.S. and Europe when focusing on actual energy gener-
ation rather than simply installed capacity. The share of
energy actually generated from renewables fell between
1990 and 1995 and has not increased appreciably since
then, as can be seen in Table 4. That the share of renew-
ables in generation is lower than the share in capacity is
not surprising, given the intermittent nature of many of
the renewable resources. However, the other countries
listed have managed to increase their generation share
from renewables in contrast to the U.S.

TABLE 4. NON-HYDROPOWER RENEWABLE GENERATION
AS A SHARE OF TOTAL GENERATION

Year U.S. EU-15 Denmark Germany Netherlands Spain UK

1990 3.3% 0.9% 3.2% 0.9% 1.5% 0.5% 0.2%
1995 2.3% 1.6% 5.7% 1.7% 2.4% 1.0% 0.7%
2000 2.3% 2.8% 16.9% 3.4% 4.5% 3.1% 1.4%
2004 2.5% 5.4% 25.0% 6.9% 6.5% 8.1% 2.5%

Source: IEA and authors’ calculations

This disparity in growth and capacity prompts an ex-
ploration of why Europe has apparently been more suc-
cessful than the United States in increasing investment
in alternative energy resources, including the resultant
renewables capacity. One major difference between the
U.S. and Europe in this regard is in the public policies
being pursued to encourage and promote the develop-
ment (and financing) of renewable energy projects.
The U.S., on the one hand, has historically supported
renewable capacity investment through the federal in-
come tax code and through state level renewable port-
folio standard (RPS) programs.

Europe, in contrast, has relied heavily on feed-in
tariffs. These three instruments of energy policy have
in common that they increase the revenue received by
sellers of renewable electricity, the first through tax
credits and the latter two through direct payments from
electricity purchasers (grid operators, distributors, or
resellers).42 A key difference among these programs is
the source of funds for the subsidy. For tax credits, the
subsidy is paid by the broad income taxpayer base,
while the subsidy in feed-in tariff and RPS programs is
paid directly by the affected ratepayers. Each of these
programs (feed-in tariffs, RPS programs, and income tax
incentives) has different implications that affect the level
of political support it is able to achieve, and therefore
they all have varying degress of effectiveness in encour-
aging the growth and development of financeable
renewable energy projects.

FEED-IN TARIFFS
Feed-in tariffs are policies that require electricity sup-

pliers to purchase power from renewable electricity
sources at given prices for a set number of years. The
price is either a fixed tariff or a fixed premium above
market prices. Feed-in tariffs are generally more stable
over the long-run than income tax credits, as they sub-
sidize renewable electricity production through the
electricity rate base rather than through the income tax
base. They also differ from tax incentives in that the
value of the subsidy is not related to the income tax ap-
petite of the equity investor or the company supplying
the subsidized energy.
As of late 2006, eighteen of the twenty-five countries

in the EU had some sort of feed-in tariff for renewable
electricity.43 Feed-in tariffs offer either a set price for
electricity generated by the facility over a given number
of years or a premium over the market price of energy.
In general, utilities or other suppliers are required to
purchase electricity offered by renewable energy gener-
ating plants under the fixed tariff scheme but are not
obligated to do so under the premium system. Rates
are typically set so that the total payment under the
premium system (i.e., the energy market price plus a
premium) exceeds the fixed tariff payment. One of the
attractions of the feed-in tariff is that the rate set under
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42For RPS programs, this assumes that permits or approvals are required of grid operators or distributors.
43Arne Klein, Anne Held, Mario Ragwitz, Gustav Resch, and Thomas Faber, "Evaluation of Different Feed-in Tariff Design Options - Best Practice Paper for the International Feed-in Cooperation,"
Fraunhofer ISI and Energy Economics Group, 2006 (“Klein”).



the fixed tariff is generally based on the retail price,
rather than the delivery price, for electric energy
purchased.

Key design elements for feed-in tariff programs
include:

Fixed Tariff or Premium. Most countries in Europe
use a fixed tariff design along with an obligation by
electricity suppliers or distributors to purchase all
power offered by the renewable energy provider.
A few countries, such as Spain, the Czech Republic,
and Slovenia, initially offered fixed rate systems,
but they are transitioning to premium systems and
currently offer generating plants the option to
choose either type of tariff. The advantage of the
fixed rate system is that it reduces market risk to
the generator and its investors, providing a guaran-
teed revenue stream over the life of the agreement.44

The disadvantage is that the fixed rate approach dis-
connects the generator from market forces; changes
in market electricity prices are not reflected in the
revenue received by the renewable generating facil-
ity. In essence, the fixed tariff system transfers
pricing risk to consumers while the premium
system shifts more of the pricing risk to alternative
energy generators.

While a fixed tariff system mandates the purchase
of all electricity produced by a renewal energy
plant, typically there is no guarantee of purchase
under the premium approach. Because the market
price offered is an average hourly price, the pre-
mium approach means that electricity distributors
will have an incentive to purchase renewable elec-
tricity during periods of peak demand and con-
comitant higher prices.

Initial Rate and Length of Support. Most European
countries offer an initial rate that is designed either
to cover costs of providing the renewable electricity
(plus an adequate return to owners and investors)
or to match the avoided cost of the source of elec-
tricity generation displaced by the renewable
source. In practice, this leads to rates that differ

across power sources (e.g., wind versus solar) as
well as different rates for plants that differ in size
and location. In both cases, the variation in tariff is
designed to reduce the inframarginal subsidy (or
producer surplus) received by low-cost producers.

The benefit of a stepped tariff system is that it re-
duces costs to the ratepayers by reducing producer
surplus. However, it also adds complexity to the
system, reduces transparency, and creates the possi-
bility of investment distortions. It might, for exam-
ple, be profitable under a stepped tariff system to
build two smaller units rather than one larger unit,
even though the larger unit benefits from economies
of scale that reduce its cost before subsidy.

Adjustments to Rates Over Time. Several European
countries (e.g., France, Germany, and Italy) have
tariff degression schemes in which the initial rate
falls over time.45 The degression concept is an effort
to capture investment cost savings as technological
development and learning-by-doing reduce the cost
of renewable generated electricity. France, for ex-
ample, reduces the initial rate by 2% for wind gen-
erators beginning in 2008, while Italy applies a 2%
degression rate to present value from 2007 on.

Burden Sharing. A number of European countries
attempt to reduce the burden of higher electricity
costs resulting from feed-in tariffs by providing
discounts for energy-intensive businesses. Energy
intensity has been defined on the basis of energy
consumption, energy consumption relative to gross
value added, or voltage levels for firms.

In contrast with Europe, the United States has not
implemented feed-in tariffs at any level, and there ap-
pear to be four reasons for this.46 First, the movement
towards competitive markets for retail electricity is not
perceived as compatible with a feed-in tariff policy. It
also is not clear at what level the tariff would be imple-
mented and how the burden for financing the subsidy
would be imposed in the U.S., although Europe has
determined ways to share this burden and similar
approaches could be used in this country.47 It has also

T H E F U T U R E O F A LT E R N A T I V E E N E R G Y E Q U I P M E N T F I N A N C I N G

20 EQUIPMENT LEASING & FINANCE FOUNDATION

44This assumes the project meets its availability and capacity factor projections and produces energy in accordance with specifications and forecast deliveries.
45Note that once a renewable energy generation plant is built that is subject to a feed-in tariff, its rate is locked in for the duration of the program (subject to pre-specified rate changes, as discussed above).
46Wilson Rickerson, Janet L. Sawin, and Robert C. Grace, "If the Shoe Fits: Using Feed-in Tariffs to Meet U.S. Renewable Electricity Targets," The Electricity Journal, 2007, 20(4), pp. 73-86 (2007).
47Wilson Rickerson and Robert C. Grace, "The Debate over Fixed Price Incentives for Renewable Electricity in Europe and the U.S.: Fallout and Future Directions," Washington, DC: Heinrich Boll
Foundation (2007).



been suggested that regional transmission organizations
(RTOs) or independent system operators (ISOs), which
are federally regulated organizations that coordinate,
control, and monitor the operation of the electrical
power system of a particular state or region, could be
the point of regulation for feed-in tariffs in the United
States.48

Second, concerns have been raised that feed-in tariffs
are more expensive than RPS systems (discussed below).
The evidence to date, however, does not support this
conclusion.
Third, the negative experience of U.S. utility compa-

nies with PURPA49 and its requirement to purchase elec-
tricity at “avoided cost”50 has made many prospective
purchasers of alternative energy wary of feed-in tariffs.
A major problem with PURPA pricing was its failure
to predict the sharp drop in marginal pricing for new
power plants as utilities shifted to natural gas in the
1980s; but providing time-limited subsidies with an
annual degression, as is done in nearly all European
feed-in tariff systems, addresses this problem to
some extent.
Finally, it has been argued that the U.S. has already

committed itself to RPS systems at the state level, and
that it is simply too late to shift to an alternative system
of national or statewide subsidies for the generation of
energy from renewables. Nothing requires all states,
however, to use the same approach to support renew-
able electricity production, nor does anything preclude
a federal feed-in tariff from co-existing with state-level
RPS programs.

RENEWABLE PORTFOLIO STANDARDS (RPS)
Renewable portfolio standards are policy measures

with two components. First, quotas are set for electric-
ity produced from renewable resources, generally as a
percentage of total electricity production. These quotas
must be met at a designated level, either by suppliers of
electricity or by distributors. Second, generators of re-
newable electricity typically obtain renewable energy
credits (RECs),51 which are marketable and tradable,

often throughout the United States. RECs provide evi-
dence that a specific group or provider has achieved its
renewable energy quota, and trading in RECs takes
place when they are submitted to the appropriate moni-
toring agency and then sold, to be used to offset quota
requirements for other groups or providers. The market
price for RECs provides a subsidy to renewable electric-
ity generators which, when combined with the market
price received for selling electricity, offsets their higher
generating costs.
In the United States, RPS programs have been enthu-

siastically embraced at the state level. Currently, thirty-
six programs run by states, local government, or
utilities operate in thirty states and the District of
Columbia.52 Of these, twenty-one states and the District
of Columbia run mandatory RPS programs covering
roughly 40 percent of the nation’s electrical load.53

However, although these programs have been widely
embraced and promoted, it is also true that “experience
with these [state level] policies remains somewhat lim-
ited; few of the states have more than five years of expe-
rience with their programs, and some of the policies
have been established but have not yet taken effect.”54

For alternative energy leasing and finance companies,
it remains to be seen what long-term effect such state
RPS programs will have on actual transaction econom-
ics; but they indicate a clear impetus for continued
growth and expansion of renewable energy projects
and development.
A potential concern with a system of state-level RPS

programs, however, is the difference in rules and defini-
tions across programs that make managing RPS activi-
ties difficult for firms operating in multiple states.
Differences in specifications for renewable investments
across states will also make it difficult to achieve
economies of scale for firms operating in many states.
Finally, inefficiencies are introduced if RECs cannot be
traded among different state systems.
These problems with state-level programs are elimi-

nated if the state programs are harmonized or replaced
by a federal-level program. At the federal level, a num-

T H E F U T U R E O F A LT E R N A T I V E E N E R G Y E Q U I P M E N T F I N A N C I N G

EQUIPMENT LEASING & FINANCE FOUNDATION 21

48Steven E. Letendre, "A Quarter a Kilowatt Hour: Getting Serious About Building a Solar Energy Future," Denver CO: Presentation at Solar 2006 (2006).
49Public Utility Regulatory Policies Act of 1978, which forced public utility companies to buy energy from so-called qualifying facilities, primarily small non-utility generators of electricity from
alternative or renewable resources.

50Defined as the cost a utility would have incurred had it supplied the energy itself or obtained it from another source. In practice, the price per Kwh determined by a regulatory or industry agency
and based largely upon prevailing market prices for natural (petroleum) gas throughout each state or region.

51Also called Renewable Energy Certificates.
52Database of State Incentives for Renewables & Efficiency (DSIRE), www.dsireusa.org. This list is current as of September 2007.
53Ryan Wiser, Christopher Namovicz, Mark Gielecki, and Robert Smith, "The Experience with Renewable Portfolio Standards in the U.S.," The Electricity Journal, 20(4), pp. 8-20 (2007).
54Ibid., p. 12.



ber of proposals for national RPS programs have been
put forward, but none appear poised to be enacted.
The proposals typically set a target of between 10 and
20 percent of electricity from renewable sources; and
they differ in a variety of ways, most notably in the defi-
nition of which renewables would be included under
the RPS system (e.g., whether nuclear and large-scale
hydroelectric projects are included).

INCOME TAX INCENTIVES
The United States relies extensively on income tax in-

centives to support and promote the development of re-
newable electricity generation, including accelerated
depreciation, electricity production tax credits (PTCs),
and investment tax credits (ITCs), as discussed above.
In Europe, however, only Finland and Malta rely en-
tirely on tax incentives to encourage the production of
renewable energy.55 Other European countries use tax
incentives to supplement non-tax policies, most notably
feed-in tariffs. The United Kingdom, for example, sup-
plements its green renewables and quota instruments
with a Climate Change levy.
Of these three incentives, electricity production tax

credits56 have received the most attention, both for their
effectiveness at stimulating investment and for the nega-
tive effects that the overriding uncertainty over their
reauthorization at different times has created in the
marketplace.57 With respect to wind energy, for exam-
ple, it has been said that it “is difficult to overstate the
importance of the PTC to the … industry over this
timeframe, as well as the negative consequences of PTC
expiration for the industry in 2000, 2002, and 2004.”58

The electricity PTC expired first in June 1999 and was
not extended until December 1999. Wind power capac-
ity additions in the U.S. fell by over 90 percent between
1999 and 2000. Two years later, the PTC lapsed in
December 2001 and was extended again in February
2002. Once more, wind power capacity additions fell
from 1,696 Mw in 2001 to 410 Mw in 2002. The PTC

next expired in December 2003 and was extended yet
again the following October, and capacity additions in
2004 fell by three-quarters from the previous year.
Finally, it is worth noting that 2005 was the first year
that the PTC was extended prior to its expiration, and
capacity additions actually rose in 2006 from their
2005 levels.
Another potential problem sometimes cited with re-

gard to income tax incentives in this area concerns the
inability of certain energy producers to utilize these
benefits, whether as a result of the AMT liability or due
to the application of cumulative net operating losses. In
response to this concern, the 2004 Jobs Creation Act59

provided some relief from the AMT for firms seeking to
use production tax credits under Internal Revenue Code
Section 45. Beginning in 2005, the electricity PTC may
be deducted from AMT income in the first four years of
operation of a qualified generating facility.
The U.S. Congress has also addressed the related issue

of the inability of certain not-for-profit generating utili-
ties, notably electric cooperatives, to utilize the electric-
ity PTC. As part of the 2005 EPAct,60 Congress created
the Clean Renewable Energy Bond (CREB) program,
under which an electric cooperative or a lender to a
cooperative may issue project development tax credit
bonds for the funding of certain renewable resource
generation facilities, including wind, biomass, geother-
mal, solar, and others.61 In lieu of the issuer paying
interest on the CREBs, under this program the federal
government provides an income tax credit to the bond-
holders.62 The bondholders may in turn apply these
credits against their own income tax liabilities, thus
receiving an incentive similar to the electricity PTC for
participating in the financing of new projects for electric
coops.63 During the first round of CREB tax credit allo-
cations (scheduled for 2008), the I.R.S. approved the
awarding of 610 projects, ranging in size from $23,000
to $3.2 million for governmental projects and from
$120,000 to $31 million for rural electric coopera-
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55Malta does allow a fixed feed-in tariff for small solar (i.e., below 3.7Kw peak) (European Commission, "Malta - Renewable Energy Fact Sheet,"
ec.europa.eu/energy/energy_policy/doc/factsheets/renewables/renewables_be_en.pdf) (June 12, 2007).

56The U.S. Internal Revenue Code provides for production tax credits with respect to a variety of technologies and industries. The focus here is on the PTC available to a producer of electricity from
certain renewable resources (the “electricity PTC”).

57Production tax credits operate similarly to premium feed-in tariffs, a key difference being the source of funding for the tax credits and the political nature of their funding process.
58Wiser, et al., op. cit., p. 5.
59American Jobs Creation Act of 2004 (P.L. 108-357).
60Energy Policy Act of 2005 (P.L. 109-058).
61House Ways and Means Committee, Large Public Power Council comments for the record (waysandmeans.house.gov/hearings.asp?formmode=printfriendly&id=4857) (March 30, 2006).
62The “rate” of the tax credit is determined by the U.S. Treasury at a level that permits the issuance of the CREBs without discount and without interest cost to the issuer.
63National Rural Electric Cooperative Association, Fast Facts (March 3, 2006).



tives,64 providing substantial subsidized financing
opportunities for investments in not-for-profit renew-
able energy generation.
In reality, whatever the specific mechanism, when

an appropriate ownership and financing structure can
be implemented for the development of a qualified
renewable energy generating project, outside investors
such as lessors can take long-term equity positions in
such projects so as to fully utilize the available income
tax incentives, and indeed they are doing so. Among
respondents to the EL&FF Survey for this report, two-
thirds indicated that they price their investments in
alternative energy projects on the basis of after-tax yield
or rate of return; and more than 69% of respondents
said they consider the income tax treatment or various
income tax benefits when investing in alternative
energy projects.65

POLICY SUMMARY AND ANALYSIS
Based on the foregoing discussion, the primary ques-

tion facing the U.S. alternative energy industry, and the
investment community seeking to participate in the in-
dustry, is which public policy program, if any, will pro-
vide the most effective growth within the industry and
contribute the most to future opportunities for lessors
and lenders.
Feed-in tariffs have proven to be a popular policy in-

strument for the encouragement of investment in re-
newable electricity generation in Europe. As of late
2006, eighteen European countries had some form of
a feed-in tariff in place. The share of non-hydropower
renewables in electricity generation for the EU-15 coun-
tries in 2004 was 5.4%, in contrast to only a 2.5% share
in the U.S. The use of feed-in tariffs in Europe stands
in sharp contrast to the use of quotas and green certifi-
cates in the U.S., as implemented primarily through
state and local RPS programs. The view in Europe is
that feed-in tariffs have been very successful at stimulat-
ing renewable investment. To quote from a recent EU
study, "… all countries with an effectiveness higher than
the EU average [for wind] use feed-in tariffs. This type

of system currently has the best performance for wind
energy."66

To illustrate how a feed-in tariff would affect the rela-
tive costs of generating renewable electricity, we com-
puted levelized costs for various power sources where
expensing or feed-in tariffs are offered as substitutes to
the existing incentive programs (Table 5).

TABLE 5. Alternative Incentive Programs
Current Expensing FIT67 FIT FIT
Policy Only 25% 50% 75%

(1) (2) (3) (4) (5)

Natural Gas 5.47 5.47 5.47 5.47 5.47
Biomass 5.34 4.99 5.10 4.24 3.27
Wind 5.04 4.89 4.79 3.94 2.96
Solar Thermal 10.89 13.66 14.27 13.42 12.45
Solar PV 19.93 25.82 27.76 26.91 25.94

Source: Authors’ calculations.

The first policy option is to eliminate the production
and investment tax credits and allow investors to ex-
pense their investments. This policy change favors bio-
mass and wind. It adversely affects solar generated
electricity, raising the cost of solar electricity by roughly
one-third.
One difficulty with this policy option is that many

start-up firms may not be able to take advantage of the
income tax shield offered by expensing. Indeed, as ar-
gued above, many investors are likely not receiving the
full value of the production and investment tax credits
because they are either in a loss or AMT status. Moving
to expensing would likely exacerbate this problem.
Another option is to replace the various income tax

incentives with a renewable portfolio standard. For
solar power to become cost-competitive with other al-
ternatives, an RPS policy would have to require enough
solar power to drive the price of green certificates for
solar over 9¢ for solar thermal and 23¢ for solar PV
(see column (4) of Table 1 above). It appears that mini-
mal to no limits would be required for wind and bio-
mass to continue to be cost competitive with gas.68
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64“Clean Renewable Energy Bond Volume Cap Allocation Information,” IRS News Release IR-2006-181 (November 20, 2006). Unfortunately, although legislation has been introduced to extend it,
the CREB program is scheduled to expire in 2008, along with the electricity PTC, thus continuing the on-again, off-again cycle of federal government energy tax incentive programs.

65See Appendix A for further details on Survey responses in this area.
66European Commission, "The Support of Electricity from Renewable Energy Sources," Communication From the Commission, 2005, Brussels, p. 6 (2005) (“EC Study”).
67Feed-In Tariff.
68This assumes that gas is the marginal fuel source displaced by wind and biomass. An analysis by the Energy Information Administration ("Analysis of Alternative Extensions of the Existing
Production Tax Credit for Wind Generator," Washington, DC: EIA (2007) suggests that large-scale expansion of wind would also replace coal over time. If prospective investors are choosing
between coal and renewable projects, then positive green certificate prices would be required to achieve the desired expansion in wind.



A third option, which would take the place of pro-
duction and/or investment tax credits, is a European-
style feed-in tariff. For purposes of illustration, a
ten-year fixed tariff that is set in nominal terms is mod-
eled. Because electricity prices exhibit volatility and a
trend in nominal terms, the feed-in tariff becomes less
valuable over time.69 The expected present discounted
value of the revenue stream from the feed-in tariff low-
ers the levelized cost of the project. Three policy scenar-
ios are considered here, each using a different amount
by which the rate guarantee exceeds current electricity
prices. The first feed-in tariff scenario sets the rate guar-
antee at 25% above current prices. At the 2005 average
generation price of 5.4¢ per Kwh, this would be a guar-
antee of 6.8¢ per Kwh. Even at a rate guarantee that
only exceeds current prices by 25%, wind and biomass
producers would be better off than with the current
production tax credits. However, solar generation is dis-
advantaged by this policy change.
Break-even rate guarantees can be computed for the

different renewable electricity sources, making genera-
tors indifferent between production or investment tax
credits, on the one hand, and feed-in tariffs on the
other.70 The break-even guarantee for biomass is 7%
over current prices and 17% over current prices for
wind. For an electricity price of 5.4¢, this translates to a
fixed tariff rate of 5.8¢ per Kwh for biomass and 6.3¢
per Kwh for wind. The break-even rate for solar ther-
mal is 119%, or 11.8¢ per Kwh given an electricity
price of 5.4¢ per Kwh. Solar PV requires a rate guaran-
tee that is 237% greater than existing prices, or 18.2¢
per Kwh delivered to obtain the same benefits received
using the investment tax credit.
Proponents of RPS programs argue that certificate

trading creates an efficient market to deliver renewable
energy at a least-cost premium. On the other hand, the
stability of costs under a fixed price feed-in tariff re-
duces risk for investors. The European Commission has
concluded that RPS programs are riskier than feed-in
tariffs on the basis of the higher premiums paid per
Kwh of electricity delivered under RPS programs than

under feed-in tariffs,71 and a similar conclusion was
reached by the recent Stern review.72

The income tax incentives used in the U.S. have not
been proven to be as effective in stimulating develop-
ment and financing of alternative energy as the Euro-
pean options. In this regard, it is important to stress
the politics of the authorization process, which has his-
torically been “stop and go” for electricity production
tax credits in the U.S. Clarity and predictability in the
policy environment is very important for the long-range
planning that must go into any large-scale investment
project, such as the construction of electric generating
capital and any associated transmission and distribution
capital. For example, lead times for the purchase and
delivery of modern, high capacity wind turbine genera-
tors often exceed the authorization period of the elec-
tricity PTC, contributing to the reluctance of lessors and
other funding sources to commit to long-term financing
of large wind farms; and the impact is also severe for
biomass and geothermal projects, which often require
development, permitting, and construction times in ex-
cess of two years. Respondents to the EL&FF Survey
expressed just such concerns, with 60% of those famil-
iar with the electricity PTC indicating that the current
pattern of two year authorizations had caused delays or
extensions in project planning or financing (34%), had
lead to their inability to participate in certain projects or
transactions (13%), or had created difficulty in ordering
or acquiring equipment for projects or transactions
(13%).73

What do these policy considerations mean for the fu-
ture of investments in alternative energy projects in the
United States? On the surface, the data would suggest
the inefficacy of income tax incentives relative to feed-in
tariffs, as it is clear that Europe has been quite success-
ful in spurring renewable electricity capital investment
in this area. European countries have shown very high
growth rates and in the process have become world
leaders in generating renewable energy from wind and
solar resources.
This result may not be due solely to the efficacy of
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69Electricity prices are modeled as having no expected trend in real terms, based on assumptions used by the EIA (EIA 2007 Outlook, op. cit.), and a standard deviation of 5% is used for the log of
price. The value of feed-in tariffs is not appreciably affected by the volatility of prices over reasonable ranges. The value of the feed-in tariff is calculated as the expected present discounted value of
the subsidy paid to generators using an 8% nominal discount rate, and expected values are computed using Monte Carlo methods with 5,000 replications.

70It is important to stress that this modeling assumes that firms receive the full benefit of the income tax credits. As noted above, this does not occur for all firms. They would, however, receive the
full benefit of the feed-in tariff regardless of tax status.

71EC Study, op. cit.
72Nicholas Stern, The Economics of Climate Change, Cambridge: Cambridge University Press (2007).
73See Appendix A. The stop and start nature of two-year authorization cycles also contributes to supply shortages and price spikes, as surges in ordering outpace the industry's capacity to supply key
capital components (e.g., wind turbines).



feed-in tariffs, however, as there is enormous political
will in the European community to use renewable re-
sources for the generation of electrical energy. This po-
litical will is exemplified by the political parties, known
as “Greens,” which have a specific environmental
agenda, which have a strong role in European govern-
ments, and which, accordingly, are able to exert more
influence on public policy than environmental groups
in the U.S. are able to do. Also compounding this effect
is the on-again, off-again nature of U.S. electricity pro-
duction tax credits, with their traditional two-year au-
thorization cycle in Congress.
The European experiment with feed-in tariffs and re-

newable portfolio standards also suggests that feed-in
tariffs may dominate RPS systems as effective policy
tools to encourage investment. Moreover, while some
countries have experimented with feed-in tariff premi-
ums in place of fixed tariffs, the greater predictability of
fixed tariffs makes these more attractive policy choices
and it appears that Europe is converging on this policy
approach.
Given the political realities in the United States, how-

ever, even though some support for a national program
of feed-in tariffs or direct subsidies for producers of
electricity from renewable resources appears to be
emerging, the implementation of such a large scale pro-
gram seems unlikely in the near term. Rather, even
though it may prove to be less effective in stimulating
the level of development and generating capacity seen
in Europe, a national RPS program may ultimately be
implemented to accomplish similar goals. Although
such a program will not provide direct economic incen-
tives to equipment lessors and lenders, it is expected to
have the effect of spurring significant growth in the re-
newable energy industry, which in turn will provide ex-
panded opportunities for long-term financing of
equipment and projects throughout the U.S. When
taken together with the income tax benefits and other
incentives described above, these expanded opportuni-
ties should bode well for those equipment lessors and
lenders who intend to participate in this important in-
dustry sector.

THE FUTURE OF ALTERNATIVE
ENERGY FINANCING
As technological advances, together with governmen-

tal subsidies and economic support, reduce the genera-
tion cost of renewable and alternative energy relative to
the cost of fossil fuel and other traditional energy gener-
ation technologies, the opportunity for financing alter-
native energy projects is expected to increase. As
shown in Table 5 above, and as discussed in the context
of income tax issues, the costs of generating electricity
from wind, biomass, and even geothermal resources are
currently quite competitive with the costs of fossil fuel
generation.
Given the expanding development of renewable en-

ergy projects in the U.S. and internationally, particularly
in wind power and biomass fuels, the current outlook
for opportunities in long-term leasing and financing of
equipment and projects is strong. The respondents to
the EL&FF Survey who are already investing in renew-
able energy projects and equipment indicate that they
intend to continue doing so; indeed, over 90% of those
companies say they are most likely to increase their
level of investment in alternative energy financing.
However, whether this growth in investment will con-

tinue at its current pace may depend to a great extent
upon the continuation of governmental support for re-
newables, so that energy produced from renewable re-
sources will remain price competitive with energy from
traditional power resources. The cost of petroleum ex-
ploration, drilling equipment, steam turbines, and other
requirements for traditional energy generation will con-
tinue to rise, and it is expected that the cost per Kilo-
watt of renewable energy capacity will continue to fall,
or at least rise at a lower relative rate, due to continuing
advances in engineering, design, and technology. These
trends would appear to indicate that alternative and re-
newable energy generating projects and equipment will
continue to provide financing opportunities for the
foreseeable future. These opportunities will be on an
international scale, too, as the respondents to the
EL&FF Survey indicate; one half of those who are ac-
tive in alternative energy in North America are also in-
volved in other countries, on nearly every continent
throughout the world.
This optimistic view of the growth opportunities in

renewable energy is not to minimize some impediments
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to continued rapid growth, however. As in many areas
of business, positive and rapid growth brings its own
unique difficulties. Demand for wind turbine genera-
tors (WTGs), for example, has increased worldwide,
and supplies are scarce. WTGs of ever increasing ca-
pacity require much larger blades, more sophisticated
control systems, more massive towers, and more com-
plex technology. Lead times for delivery of large capac-
ity WTGs often exceed two years, making project
planning and financing commitments more difficult to
assess and confirm.
In addition, as discussed in the overview section

above, some of the best and most reliable renewable en-
ergy resources, including solar power, wind power, and
geothermal resources, are typically not found near the
population centers where large amounts of green energy
are most needed. Thus, a major investment in long-haul
transmission capacity will be required for the delivery
of electricity from alternative energy generating facilities
to public power grids serving metropolitan areas; and
the cost of such high voltage transmission lines is ex-
traordinarily high.74 Although an increasing number of
proposals are being offered for the construction of mer-
chant transmission facilities,75 the implementation of
adequate long-haul transmission capacity for the trans-
portation of energy from the growing number of wind,
solar, and other remote renewable energy generation
projects remains an expensive and elusive goal.
Finally, there is the matter of tax and other incentives

to developing renewable energy generation capacity in
the U.S. While it is clear that government subsidies in
the form of income tax benefits and other direct incen-
tives have contributed significantly to the competitive-
ness of renewable energy pricing and therefore to the
growth and development of renewable energy projects
throughout the country, and while respondents to the
EL&FF Survey indicate that these incentives have con-
sequently stimulated the current level of interest in leas-
ing and financing for alternative energy projects and
equipment, it not so clear what incentives or subsidies,
if any, will be most effective in spurring long-term
growth in the alternative energy sector and its related fi-

nancing opportunities. As discussed above, there are
alternatives to income tax benefits, including RPS pro-
grams, tradable RECs, and buy-side subsidies such as
feed-in tariffs, that are shown to be quite effective in al-
locating the risk and cost of new alternative energy de-
velopments and have demonstrated their effectiveness
in Europe and in specific programs and projects
throughout the U.S. Ultimately, the implementation of
such programs will depend upon the political will of
those responsible for establishing them and upon their
acceptance by the stakeholders involved, including
project developers, equipment manufacturers, utility
companies, offtakers and energy end users, and, of
course, leasing and finance companies who will provide
the long-term funding necessary to bring them to
fruition.
Overall, the respondents to the EL&FF Survey ex-

press a degree of optimism in the future of alternative
energy financing. Those who have been and are in-
volved in financing renewable energy equipment and
projects indicate overwhelmingly their intention to con-
tinue doing so, and to increase their level of financing
activity in this sector. As for the 61% of respondents
who report that they are not yet actively engaged in al-
ternative energy financing, their comments indicate that
even they are anticipating a role in this growing area (“It
should be a growing market” and “Perceived as a grow-
ing need which will require financing”).
Taken all together, the signals indicate that opportuni-

ties in leasing and financing of alternative energy equip-
ment and projects will continue to grow with the
expansion of the renewable energy marketplace. The
U.S. and other countries will increasingly demand envi-
ronmentally sound solutions to the insatiable world-
wide appetite for electrical energy. Over the long term,
fossil fuel resources will become scarcer and more ex-
pensive to extract, refine, and deliver, while renewable
energy science and technology will continue to ad-
vance; and the cost of generating and delivering a Kilo-
watt-hour of electricity from natural renewable
resources will continue to decline. Meanwhile, devel-
opers and sponsors of renewable energy projects will
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74For example, a new 700 mile extra-high voltage electric transmission network has recently been proposed for the upper Michigan peninsula at a cost of approximately $3.7 million per mile.
(“AEP, ITC Complete Extra-High Voltage Transmission Study,” AEP press release, September 14, 2007).

75Like a merchant power plant, a merchant transmission line is built by private developers on spec, and capacity on the line is sold at market rates to generators, distributors, and resellers who
interconnect with the line. The only operating merchant transmission project in the U.S. at present is the Cross Sound Cable from Long Island, New York, to New Haven, Connecticut
(www.crosssoundcable.com).



continue to require creative and cost effective financing
solutions for the construction of state-of-the-art generat-
ing plants.

There will of course be obstacles and competitive
pressures to overcome as opportunities present them-
selves in this financing sector, notably the near term
price competition from fossil fuels, including natural
gas and coal.  Historically, these resources have proven
to be the most efficient and reliable sources of power for
the generation of electricity; and in the near term they
will continue to force the development of renewable en-
ergy generation, still in its infancy, to be financially sup-
ported and subsidized until it becomes price
competitive on its own.  During this period of renew-
ables technology growth and advancement, the industry
will rely on such support from government and other
sources; and during this period the equipment leasing
and finance opportunities will also depend, directly
(through such mechanisms as the electricity PTC) or in-
directly (through an RPS or feed-in tariff structure) on
such support.

As expressed by the equipment leasing and finance
executives who participated in the EL&FF Survey, the
opportunities are available to invest in renewable en-
ergy generation equipment and projects and to do so at
a competitive rate of return, both in the near term and
the long term.  The specific details and structuring of
such opportunities may change significantly in the near
future, but the long term outlook appears bright.

T H E  F U T U R E  O F  A LT E R N A T I V E  E N E R G Y  E Q U I P M E N T  F I N A N C I N G

EQUIPMENT LEASING & FINANCE FOUNDATION 27



APPENDIX A

Equipment Leasing & Finance Foundation
Alternative Energy Survey

Following are results from the EL&FF Survey conducted during August and September 2007.
Thirty-three companies responded to the survey questionnaire, all of whom are active participants

in the equipment leasing and finance industry.

PART 1 -- OVERVIEW AND SUMMARY QUESTIONS
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Equipment Leasing & Finance Foundation
Alternative Energy Survey

PART 2 -- EXPOSITORY AND ELABORATIVE QUESTIONS
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