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BACKGROUND AND ACKNOWLEDGMENTS

Public Technology, Inc. (PTI), is the non-profit technology organization of the National League of Cifies
(NLC), the National Association of Counties (NACo), and the International City/County Management
Association {ICMA). PTl’s mission is to bring technology to local governments. Through collective
research and development efforts in its member jurisdictions, PTl creates and advances technology-based
products, services, and enterprises for all cities and countfies.

Four active task forces, each composed of members of PTI’s Urban Consortium (UC}—which represents
fifty of the nation’s largest and most progressive cities and urban counties—drive PTI's research an
commercialization efforts. One of these task forces is the Urban Consortium Energy Task Force (UCETF),
which was established a quarter of a century ago to address critical energy needs of urban America.

About The Urban Consortium Energy Task Force

The UCETF is the nation’s most extensive cooperative local government program to improve energy
management and technology applications in local governments. Its membership is composed of local
government officials from America’s large urban centers. The four major goals established by UCETF
members are to:

Act as the premier advocate group for local governments on energy technology;
Improve energy efficiency, reduce costs and develop revenue from%occl energy assets;
Acﬁ:lress the overlap between energy and environmental policy issues; and

Act as the implementation arm for NLC and NACo policies.
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Under an annual program sponsored by the U.S. Depariment of Energy (USDOE), the UCETF provides
funding for a number of city and county projects that propose to meet these objectives. Projects
selected for each year's program are organizeé in thematic units, such as Transportation, Sustainable
Communities, Buildings, and Technology Transfer, to assure effective management and ongoing peer-to-
peer exchanges. The results of these research projects are documented in reports such as this one, and
made available for broad dissemination by PTI among other local governments.
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CHAPTER | - OVERVIEW

ABSTRACT

The majority of renewable energy technology projects now being developed use
long term project financing to raise capital. Occasional but memorable failed
renewable energy projects make financing renewables expensive and difficult. The
financial community scrutinizes renewables more closely than some conventionally
fueled electric generation facilities because it perceives renewables as risky and
expensive. Renewables pay for this perceived risk through higher interest charges and
other more restrictive loan covenants. Risks that are not eliminated in the power sales
agreement or through some other means generally result in higher project costs during
financing,

In part, this situation is a product of the private placement market and project
finance process in which renewable energjl facilities must function. The project
finance process attracts banks and institutional lenders as well as equity investors (often
pension funds) who do not want to place their capital at great risk. Energy project
finance exists on the basis of a secure revenue stream and a thorough understanding of
electric generation technology. Renewables, like all energy projects, operating in
" uncertain regulatory environments are often difficult to finance.

In the uncertain regulatory environment in which renewables now operate,
investors and lenders are nervous about challenges to existing contracts between
independent power producers and utilities. Challenges to existing contracts could
foretell challenges to contracts in the future. Investors and lenders now look to state
regulatory environments as an indicator of project risk.

Renewable energy technology evolves quickly. Yet, often the information about
technological evolution is not available to those who invest in the energy projects. Or,
those who have invested in new renewable energy technology in the past have lost
money and are nervous about doing so in the future -- even though technology may




have improved. Inadequate or unfavorable information is a barrier to the development
of renewables. ]

Technology changes rapidly in the renewables industry. Yet because renewable
energy power plants comprise a small part of most investors' or lenders' total portfolio,
most of these financial institutions do not find it worthwhile to keep close track of
technology developments. As a result, some information that these financial
institutions have at hand is outdated or inadequate.

Some renewable energy technologies are hampered by poor performance in the
past. Although renewable energy technology has improved, it now needs a track
record to prove to the financial community that it works well. Through set-asides,
integrated resource planning, or through competitive bids structured to account for the
benefits of renewables, regulators and utilities can assure a market for renewable
energy technologies and help establish that track record. '

Financial institutions point to fuel supply risks as the paramount problem with
some renewable energy resources. Many renewable fuels are cheap, free, or even
negative cost, but their supply may be perceived as less reliable than a long term gas
contract. Financial institutions feel comfortable with established gas technology
accompanied by a long term supply contract with a creditworthy entity. Such contracts
are not now available for most renewables.

Like other independent power projects, renewable energy facilities require long
term power sales contracts to provide a solid revenue siream upon which to build
financing. The high capital cost of renewable energy facilities needs to be amortized
over many years, otherwise Many renewables are hampered by their poor
performance in the past. Yet as renewable energy technology has improved, it now
needs a track record to prove to the financial community that it works well. Through
set-asides, integrated resource planning, or through cormpetitive bids structured to
account for the benefits of renewables, regulators and utilities can help assemble that
track record.

such facilities become too expensive to finance. Because financial institutions are
putting up millions of dollars, often over 15 to 20 years, they must feel that the
revenue stream is secure. Without a secure revenue stream, renewable energy facilities
are not financeable. Because of the recent appearance of higher regulatory risks and
because the technology and fuel supply risks of renewable projects are often seen by
the financial community to be higher than for non-renewable projects, a solid power
sales agreement with limited revenue risk beomes an essential cornerstone of renewable
project financing.



PREFACE

Unfavorable memories, imperfect information, and a capital intensive cost
structure make it difficult and expensive to raise money for renewable energy
resources. Developers of renewables have difficulty attracting capital even though
local and national energy policy emphasizes renewables as a way to reduce pollution
and increase fuel diversity. At issue in this quandary are differing perceptions of the
value of renewables to utilities and to society, and the financial community's mistrust
of some renewable energy technologies and the regulatory structure in which those
technologies are developed.

To better understand how hard it can be to raise capital for renewable energy,
one must understand who builds renewable energy facilities, to whom and how these
builders sell the energy they generate, and how the builders raise money to build
renewable energy facilities. To comprehend these issues, it is critical to examine the
process of building, selling, and raising money in detail, while noting the areas where
renewables are harder to finance than conventional energy technologies. This report
provides this discussion and analysis. '

. After discussing the assumptions, background, and methodology underlying this
report, we review the interests and priorities of the utilities and independent power
producers. It is, after all, the contract between these two entities upon which the
financing of renewables relies. Next we discuss how developers of renewable energy
find financing, the barriers to getting that financing, and some ways to address those
barriers.




CHAPTER II - BACKGROUND AND METHODOLOGY

BACKGROUND

'We began this project with a mandate to search out the barriers to renewable
energy. We intended to look at a variety of issues, including long run avoided costs
for electricity production, utility production cost modeling, and utility resource
planning methodologies. We quickly found, however, that other researchers had
already analyzed these issues with an eye to how each affects renewable energy.! It
became clear that those reports and investigatdrs had covered their topics well.
Instead, there was another issue on which ‘our time and energy would be well spent:
the financing of renewable energy technologies. In the end, it is here that the overall
adequacy of revenues to continuously cover costs and to provide for an assumed profit
margin will be assessed. If appropriate risk mitigation provisions have not been made
prior to the time of financing it will be reflected in the cost of capital.

It is the acceptance of the financial community -- the lenders and investors --
that determines how much renewable energy capacity utilities or developers build.2
The acceptance by these institutions depends in turn on the regulatory and economic
structure in which renewables operate. Renewables, for instance, flourished in
California, where the regulatory and political structure made the economics of
renewables work; they have faced difficulty in parts of the country where the politics
and regulation do not favor them.3 This report is designed, in part, to foster a policy
and regulatory environment that is reassuﬁng to the financial community. Perhaps the
best way to develop this environment is to begin by helping regulators and energy

1 One report is partlcularly comprehensive in summarizing the barriers to renewables, "Investing in the
," by Jan Hamrin and Nancy Rader, commissioned by the

National Association of Regulatory Utility Commlssmners and published in January, 1993.

2 The acceptance of the financial community is the critical factor once developers, utilities, and others

have agreed on the need for new electric generating capacity.

3 David Moskovitz, Renewable Energy: Barriers and Opportunities, Walls and Bridges, The World
Resources Institute, July, 1992,




policy makers understand the major issues that developers of renewable energy
technologies encounter when they approach the financial markets.

METHODOLOGY

Resources

We studied six resources for this report, including wind, hydro, wood, waste-
to-energy, other biomass, waste-to-energy, and solar. We selected these resources by
eliminating from explicit consideration the resources that are not practical in New
York or the east coast. However, because many people we interviewed for this report
work on a national or international level, we also discuss geothermal energy.
Geothermal energy resources are not available on a utility scale in the northeast United
States.s

We focus on commercial, supply side, utility-scale applications of renewables.
End use renewables, including solar photovoltaics, are an important part of the effort to
integrate renewables into energy production and delivery systems, but because they are
generally financed so differently and by different institutions, they should be treated in
a separate analysis. Finally, we do not treat solar photovoltaics as utility scale supply
side options extensively in this report; the level of technology development and the
industry structure is so different from the other renewables that it should also be
analyzed separately.

4 Waste-to-energy is included in this study because it is a resource whose fuel supply, municipal solid
waste, is replenished by an indigenous flow of materials with a negative fuel cost.

5 Geothermal resources are prevalent in Hawaii, California, Nevada, and some other parts of the
Southwestern United States. Hawaii produces over 80 percent of its baseload generation from
geothermal resources. ("Geothermal Status Report, William P. Short III, Independent Energy October,
1992, p. 68.)




Environmental Issues

We do not attempt to compare the emissions benefits of different renewable
technologies. Instead, we take as a given that all the technologies meet some valuable
policy goals -- even though they may conflict with others. Hydro resources, for
instance, are non-emitting technologies, but raise questions of land and river resource
use.6 Waste-to-energy facilities conflict with some air quality goals, meet some waste
management poiicy goals, and conflict with others. Wind turbines are non-emitting,
but raise land use questions. These issues may play a big part in determining how
successful renewable energy and other non-fossil technologies will be. They will also
have an indirect, but critical, effect on the ability of some more controversial
renewable energy projects to raise money.? A technology-by-technology comparison of
these issues is, however, beyond the scope of this report.

We assume that the way independent energy developers now raise capital is the
way that they will raise capital in the near future. That is, that lenders and investors
will continue to decide whether to fund projects based on the projected revenues and
risks of individual projects. We do not explicitly examine the effect of issuing public
debt or using retained earnings to finance new construction of renewable energy
facilities.8 '

This assumption is important. As the independent energy marketplace has
matured it has also consolidated. A number of larger developers have gone public.? It
is possible, therefore, that as the market matures more renewable energy facilities will

6 Some even question how much of a "non-emitting" resource hydro is, since the flooded lakes and
streams cause methane and other emissions. )

7 The financial community may feel more nervous about the political or permitting risk of projects that
could generate widespread public opposition because of air quality, water quality, visual, or land use
effects.

8 It appears that as industries and technologies mature, the way they raise money also matures.
Companies operating in well known and well understood industries tend to have access to more markets -
- such as the public debt markets. As the independent power industry and especially the renewable
energy industry is maturing, we may be seeing this process in action.

9 Witness, for instance, KENETECH, which made an initial public offering in 1993.



be built with money raised in the public markets or through internal rather than project
based finance. The health and cost of capital of the companies supporting this internal
financing will still depend on the risks and benefits discussed here. The issues,
therefore, remain relevant in the context of internal finance, too.

Research Techniques

We relied on three research techniques to gather information: a review of
secondary materials; extensive interviews with independent energy producers, utility
representatives, and members of the financial community; and a focus group with
representatii/es of the financial community. The purpose of these interviews and the
focus group was to solicit information from a diversity of parties individually, and
then in a group setting. We did not examine specific independent power renewable
energy contracts or other primary source materials for this study. Our information is
based on anecdotal evidence from intensive interviews with the participants in the
renewable energy building, purchasing, and financing business. A list of the people
and organizations who participated in these interviews or focus groups follows.

Interviewed:




We wrote this report shortly after the first phase of a New York State Public
Service Commission proceeding that sought to define how much New York's utilities
should do with renewable energy in the next decade. Arising out of a New York State
Energy Plan!? recommendation that utilities build or acquire 300 megawatts of
renewable energy capacity to be on line by1998, the proceeding assembled a host of
 parties representing: utilities, independent power producers, energy policy,
environmental policy, and economic development officials, environmental groups,
consumer groups, and others. Each party's views were informed by widely diverse
agendas. The debate during the proceeding ranged over a wide variety of areas
including: utility overcapacity, conflicts between independent power producers and
utilities, the environmental benefits of different technologies, debates over the long and
short term costs and rate impact of renewables, and many utilities' concern over
competitive pressures and the threat of losing large customers because of high electric
rates. This proceeding mirrored the national debate about renewable energy
development. It showed clearly that renewables must be viewed in the context of

10 The New York State Energy Plan is written by the State Energy Office, the Department of
Environmental Conservation, and the Public Service Commission. The plan reflects the sometimes
differing priorities of each of those state agencies. These agencies solicit public comment on draft
versions of the Plan. .




regional economic, regulatory, and environmental issues. These debates informed the
issues that we discuss in this analysis.




CHAPTER Il

WHO BUILDS AND WHO BUYS THE ENERGY FROM RENEWABLES

Electric utilities and independent energy producers produce, transmit, and
distribute the electric energy that renewable energy sources produce. A complex
" system of contracts, cost measurements, and regulations weaves these two groups
together. Their interaction began in 1978 when Congress passed the Public Utility
Regulatory Policies Act, or PURPA.

PURPA

Congress designed PURPA to encourage small, non-utility power producers to
build power plants that used either cogeneration or renewable energy resources.
Through PURPA, certain small non-utility entities were guaranteed a market for their
product. PURPA required utilities to interconnect with facilities that qualified under its
rules and to pay them for energy at the utility's avoided cost. Congress defined
avoided cost broadly as the cost that a utility would have to pay to supply. States had
the authority to set avoided costs, and it is through that authority that many states --
such as New York and California -- set up comprehensive and ambitious versions of
PURPA.
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In one of these states, New York, the legislature established the "six-cent law,"
which set a floor of six cents per kilowatt hour on electricity sales to utilities. Under
this law, facilities of 80 MW or less were guaranteed.a base price for their product;
this law allowed many facilities to secure financing. The New York State Public
Service Commission also set up its "interim policy" that laid out the types of facilities
with which utilities would be required to negotiate. When, during the late 1980's,
avoided cost calculations began to show estimates far below six cents per kilowatt
hour,!! the legislature and regulators laid aside both the six cent law and the "interim
policy” in favor of bidding requirements and guidelines. 12 Whatever its other merits,
this legislative and regulatory structure set a floor price for renewable energy which is
no longer available. '

SURPLUS CAPACITY

PURPA, in its federal and state forms, spurred tremendous growth in non-
utility power project development. Where Congress estimated that non-utility
producers would build up to 12,000 MW of capacity by 1995, the non-utility producers
had built over 31,000 MW of electric generating capacity by the end of 1991.13 In
New York State, non-utility generators have now built 4000 MW of generating
capacity as a result of PURPA with another 2000 MW under contract or under
construction.!4 Meanwhile, natural load growth has slowed, and demand side
management has further reduced the demand for electricity.

11 Avoided costs have fallen as gas prices tumbled during the late 1980's and 1990's, and as a great deal
of both IPP and utility-constructed capacity came on line during the same period. Long run avoided costs
are complex and controversial. Suffice it to say, for this analysis, that when properly calculated to
include such factors as the cost of upgrading existing utility plants or of the effect of early closure of
some nuclear power plants, that currently posted avoided costs appear artificially low. Under the current
avoided cost structure and bidding regime, however, only the lowest cost resources - mostly gas turbines
-- win power sales contracts. Renewables, with their more capital-intensive cost structure and more
difficult to quantify benefits, have trouble in this area. We discuss this issue in more detail later.

12 In addition to bidding, non-utility generators in New York are eligible to receive a five year energy-
only contract. Because such contracts now pay less than 3¢ per kilowatt hour, there has been very little
interest in them.

13 Blair Swezey, The 3 etiti dding Market Prospect.

Technologies, the National Renewable Energy Laboratory, Sept. 1993, p. 1.

14 Personal Communication, Aaron Breidenbaugh, Independent Power Producers of New York, May, -
1994.
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Utilities assert that they have so much capacity on line now that they cannot use
their existing generating facilities efficiently. New York's situation is instructive.
New York State's utilities now claim that they will not need any new generating plants
until sometime beyond the year 2012 because of excess capacity. The summer peak
requirement in New York, including a reserve margin, is 32,135 MW; the capacity as
of late 1993 in New York was 36,076 MW.15 The New York utilities, thus, argue that
they have been required to commit to generating capacity that is close to 4000 MW in
excess of their peak needs. The excess capacity situation in many areas of the country
mirrors New York's. -

This argument makes a number of assumptions that are the subject of heated
debate. In large part, this debate focuses on the effect of plant retirements, the real
cost and benefit of utility plant upgrades, the cost of new generation options, and the
cost and effect of new environmental regulations. If utilities, for instance, retire some
older, less reliable, or uneconomical plants soon, the "need date" for new capacity will
be much sooner.  Critics of the utility excess capacity argument also point out that
new generating capacity is almost always cleaner and more efficient than the old power
plants it replaces. This is particularly true for renewable energy resources, which
either have zero emissions or use new and efficient burning technology. Energy policy
makers, utilities, independent power producers, environmentalists, and others will
continue to debate this issue.

In the meantime, that debate over €xcess capacity is important for renewables
development. Utilities, concerned that they have too much generating capacity, do not
want to build new generating facilities because they claim that the new renewable
energy facilities will only add to the excess capacity problem. Proponents of
renewables note that some renewables will displace existing utility fossil plants,
producing tremendous environmental benefits, and that markets for renewable energy
technologies should be developed now to assure continued access to these resources in
the future.

15 Filing 6106, Vol. 2, Load and Capacity Data; New York Power Pool, 1993.
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INDEPENDENT ENERGY PRODUCERS BUILD RENEWABLES

Independent power developers will likely build the majority of new renewable
energy capacity. David Moskovitz, a former utility commissioner from Maine, points
out that it has been the independents who have built a large percentage of the new
renewable energy capacity in New York and the country, and it is the independents
who appear likely to continue building these facilities. We assume, for this report, that
this trend will continue. The table below shows the national break-out between utility
and IPP-developed independent power resources.

Planned Non-Utility Planned Utility Capacity
Capacity Additions Additions
to 1995 to 1995
22% 6%

B8 Non- B Non-
78% Renewable 94% Renewable
@ Renewable 8 Renewable

Source: David Moskovitz, Rene : Bg
World Resources Institute, July 1992, , pp 2 3.

Twenty-two percent of the generation capacity that independent energy
producers build will be fueled by renewable energy resources; only six percent of the
capacity that utilities plan to build over the coming few years is from renewable energy
sources. This situation reflects a number of factors that push independent energy
producers to build renewables and have discouraged utilities from building them.

Tax Advantages

Independent powef developers have had access to Federal tax advantages for
renewable energy projects since the late 1970's. Utilities, by contrast, frequently did
not have access to them. These tax advantages have included: a ten percent
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investment tax credit for independent power producers investing in renewable energy
projects; a five year energy tax credit; and a five year accelerated depreciation
schedule. The combination of these tax incentives meant that developers actually
received a tax subsidy on certain renewable energy projects until 1986.

In 1986, Congress removed many of the tax incentives for renewable energy
. power generation. Congress removed the business investment tax credit and reduced
the 15% energy tax credit to 10% over two years, and eliminated the tax credit for
wind energy. -

Since 1986, a number of incentives have been added, and some have been
extended to utilities under certain circumstances. The Federal Energy Policy Act of
1992 permanently extended the 10% investment tax credit for solar and geothermal
projects, unless utilities build those projects. The Energy Policy Act also created a
1.5¢/kWh tax credit for wind and certain biomass projects, and made utilities eligible
for the credit. The only federal tax incentive that is not now available to utilities is the
10% tax credit for solar and geothermal facilities.16

Experi ith Technol

Independent energy producers who took advantage of these tax advantages
gathered experience with renewable energy technologies that utilities never acquired.
The independents, in effect, had a strong incentive to gain experience with renewables,
while utilities were still rewarded through the conventional regulatory structure for
investing in what regulators perceived as less risky nuclear or fossil technologies.
While renewable energy project development is not restricted to independent
developers, these independent power producers will play a huge part in the
development of renewable energy resources in the future.

16 Blair Swezey, The Regulatory Outlook for Renewable Electric Generation in the US., The National
Renewable Energy Laboratory. Paper presented at Advanced Workshop in Regulation and Public Utility

Economics, Sixth Annual Western Conference, July 7-9, 1993, pp. 5, 8.
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UTILITIES BUY ENERGY FROM RENEWABLES

Utilities buy energy from independent power producers, mix it with power from
their own plants, and transmit and distribute the power to customers. By law, only
utilities can sell power over the existing power lines directly to customers. That may
change, as the Federal Energy Policy Act of 1992 opened the possibility for states to
allow retail wheeling, or for non-utility producers to have access to the existing power
lines and contract directly with electricity customers. However, despite efforts in a
number of states, none has allowed this practice. Utilities still plan generation systems
based on the assumption that they alone will deliver the energy to their customers.
They are still, in fact, obligated to deliver power to customers.

As a result, utility planners analyze the demand for electricity and compare it to
their ability to deliver power. They predict how many power plants of what size the
utility will need where. If they predict too few plants, or if they plan for plants-that
they cannot use when they need them, customers do not get the power they need — and
customers have black outs or brown outs. Ultimately, it is this ability - and
requirement -- to deliver electric energy to customers that makes utility resource
planners concerned about some renewable resources. A few of the issues that concern
utility planners are enumerated below.

I- . EC E R . .

Customers need more or less energy' at different times of the day. At night,
most utilities run only a few of their generating facilities because most people are.
sleeping and most factories and businesses are closed. During the day, and particularly
the mid to late afternoon, utilities run most of their plants to meet the demand of
businesses and homes. For "summer peaking" utilities like Consolidated Edison in
New York, the peak time is during summer afternoons — when air conditioners are
running. For winter peaking utilities, the peak time is in mid winter when electric
heaters are operating. Utilities build their generation, transmission, and power
distribution systems to meet the greatest load that these systems will have to meet. A
typical daily load curve for a summer peaking utility might look like this:
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12 2 4 6 8 10 12 2 4 6 8 10
Time of Day

Utilities plah a certain level of generating capacity as "baseload." The baseload
plants are those that run all the time. These plants on the system that is graphed above
run even when customer demand is at its lowest — even in the middle of the night.
These plants are not turned off except for maintenance or if there is a forced outage.
"Peaking" plants, by contrast, would be turned on during the mid to late afternoon
when the "baseload” plants cannot meet demand by themselves.

. Utilities need to fit renewable energy facilities into this schedule of peak and
baseload needs, such that they can plan théir generation, transmission, and distribution
systems. A challenge that utilities now face is to integrate renewables into their
systems; wind plants work when the wind blows and solar panels produce power when
the sun shines -- not necessarily when utilities need the power most.!7 Utilities need
reliable resource data that will allow them to plan their systems for these "intermittent”
resources. Nonetheless, even the intermittent renewables should fit into utility systems
when they constitute up to approximately 10% of the overall generating capacity.8

Abilitv to Dispatch P

Utilities dispatch -- or turn power plants on and off —- to generate enough power
to serve their customers. Most utility planning systems are based on the ability to turn

17 A number of studies are now showing that the wind blows and the sun shines at times that coincide
very well with some utility peak loads. AWS Scientific, for instance, recently completed a study that
showed that the Consolidated Edison's peak load coincides with the sunniest times of day. (AWS
Scientific, get CITATION (?22? :

18 Factors Relevant to Utility Integration of Intermittent Renewable Technologies, Yih-huei Wan and
Brian K. Parsons, National Renewable Energy Laboratory, August, 1993, p. vi.
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different generation options on or off easily. Many renewables that are available only
when, for instance, the wind blows, do not fit easily into this scheme. Utilities may
need to develop new models to account for this relative lack of control. -

Cost of Different Geperating Opti

Utilities consider the cost of operating different generating options. Typically,
utilities dispatch power plants based on economic criteria: they run the cheapest plants
continuously and the most expensive plants only at peak hours. Utilities must consider
how to integrate renewables -- over which they often have less control — into this
system of economic dispatch.

Exvi | Effects of Different Generating Qo

Utilities may consider the environmental effects of different generating options.
Thus, as they decide which plant to dispatch, they could consider not only the direct
cost of operating that facility, but also the environmental effects of turning that facility
on. Known as environmental dispatch, this is not common practice in part because not
everyone agrees that such dispatch should occur and in part because environmental
benefits are difficult to quantify. Such "environmental dispatch" would benefit most
renewables. 19 -

mmmmmm

Utilities consider the proximity of power plants to load centers. A plant that is
far from the load center may require higher transmission costs — perhaps new lines and
higher line losses. The construction of wind farms in Quebec built to supply power to
Consolidated Edison in downstate New York would not be as efficient as wind farms

19 Environmental Externalities and Electric Regulation, Prepared by ECO Northwest under contract to
the National Association of Regulatory Utility Commissioners, September, 1993, pp. 22-24.
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built for the same purpose on Long Island, New York, for example. Two factors are at
work: utilities pay "transmission charges," or charges to move power through one
utility's electric wires to its own; the more utility systems to move this power through,
the more the receiving utility pays. Second, there is some loss of power over long
distances. Thus, it can be more efficient for utilities to invest in power plants that are
close to them.

The C itive Biddine P

Utilities now generally procure contracts to build power plants through
competitive auctions. These auctions are designed to meet specific needs that utilities
identify by assessing the factors enumerated above. Thus, some utilities might design
an auction that requires peak power only. Others might design an auction that solicits
baseload power, and some utilities might solicit power plants to meet a variety of
criteria to support a particular portfolio of resources.

Independent power producers bid to supply the power that utilities say they
need. These bids are expensive to assemble; a bid for a 50 MW hydro project might
cost as much as $250,000.20 The bids generally must include certain basic elements
including: type of power plant, cost of power, description of the interface between the
utility system and the power plant, a certification from a known financial institution
that the project appears financable, among other requirements. The funding to
assemble these project bids generally comes from the project sponsor's own equity.

Although utilities score these bids based on a variety of criteria, the dominant
criteria are price-related. In New York, for example, the most recent auction
performed by Consolidated Edison scored bids based primarily on price with some
consideration for other factors. Consolidated Edison selected projects in its most
recent auction that had the lowest evaluated 'price and that appeared both technically
and financially feasible.2!

Renewables have generally not done well in utility auctions. A recent survey
produced by the National Renewable Energy Laboratory showed that while
approximately 40% of the facilities that qualified under PURPA used renewables, only

20 Pertsonal Communication, Steve Chiwieko, CFO, Adirondack Hydro Development Corporation,
May, 19%4.

21 Personal Communication, Joe Oates, Consolidated Edison, January, 1994.
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12% of the facilities selected through competitive bidding were based on renewables.
This downturn in renewable energy project development reflects the emphasis in
competitive bidding solicitations on price and operational characteristics. Increased
emphasis on such benefits as fuel diversity or environmental benefits would favor
renewable energy.2 '

New York State is illustrative. The bid evaluation process emphasized price
levels and schedules as well as price-related operational factors (including, for instance,
dispatchability) very highly. Other factors such as environmental effects and fuel
diversity received much less emphasis. As a result only two percent of the generation

capacity selected was based on renewable sources — in this case wood.?3

CONCLUSIONS

Renewables fit into a broad context of utility regulation and legislation, utlhty
energy needs, and environmental and energy policy goals. As utilities and renewable
energy developers negotiate the terms of a power sales agreement they take into
account all of the issues above. One important point is evident, however: renewable
energy projects now require some specialized negotiation. Because of their unique
characteristics, renewables generally do not fit into the standard negotiation procedures
that utilities and developers use for gas, oil, or other fossil resource contracts. The
cost of negotiating the terms of power sales agreements are therefore higher for
renewables than for more conventional resources. Even before reaching the financing
stage, thus, utilities and some renewable energy developers must enter into more
complex and expensive negotiations than are required for fossil resources.

To reduce this transaction cost, regulators should consider providing
standardized terms that fit the unique characteristics of renewable energy projects.
These standardized contract terms would be made available to certain resources defined
as renewable and take into account issues related to dispatchability, high capital costs,
and other issues. Such standardized terms could significantly reduce the transaction
costs for thinly capitalized developers and begin to level the playing ficld between
conventional and renewable energy resources.

2 Swezey, p. 9.
23 Ppersonal communication, Joe Oates, Planning Department, Consolidated Edison, December, 1994.
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Within this context, and armed with a power sales contract, some building or
land use permits, and other documents, renewable energy project developers approach
banks, insurance companies, other institutional investors, investment bankérs, and
others and try to raise money for their projects. Chapter IV describes this process in
detail.
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CHAPTER IV - HOW TO FINANCE RENEWABLE ENERGY PROJECTS

Non-utility developers of renewable energy are much like developers of
conventionally-fueled resources; they raise money from the same organizations and
negotiate long and hard over many of the same contract terms. It is important,
however, to understand the structure under which most energy projects (whether
renewable or conventionally fueled) are financed, who provides money for these energy
projects, and the major roles and concerns of each of these organizations.

THE STRUCTURE FOR FUNDING ENERGY PROJECTS

The developers, bankers, and other lenders and investors who finance energy
projects deal in the "private placement” market. That is, they negotiate with each
other individually instead of issuing public debt. - The private placement market is
different from the public debt market, and involves investors, lenders, and borrowers
with special requirements. Typically the borrowers who use the market are small (such
that their projects may not justify the high fixed costs of registration etc. in the public
markets,) and are raising money for projects about which there is not a great deal of *
information available (such that the lenders must study each project's revenues,
expenses, and risks very carefully before investing).24

Private placement debt usually carriers a higher interest rate than public debt.
Such costs can be justified for large debt issues, but are harder to justify for smaller
issues. Public debt, by contrast, is expensive to issue, carriers a lower interest rate,

24 Mark Carey, Stephen Prowse, John Rea, Gregory Udell, The Economics of Private Placements: A
New Look, A monograph from the New York University Salomon Center series: Financial Markets.

Institutions & Instruments, Blackwell Publishers, Cambridge, MA1993p. 6-8.
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and can be used to finance projects about which there is a. great deal of information
available -- through Securities and Exchange Commission or other filings, trade
publications, or newspapers. Private placements also tend to be smaller than the public
bond issues.2> '

Borrowers can get access to the private placement market through the "project
finance" process. The process allows borrowers to raise money for large, capital
intensive projects like energy projects. Project finance is also a common financing
practice in other capital intensive industries like mining or shipping, or some major
construction projects. The English Channel Tunnel's sponsors raised money for the
gargantuan project through the project finance process.

Project finance relies on the revenues from specific projects to repay lenders
and investors. It does not explicitly rely on the credit of the project's sponsors or
developers but instead on the return and risk of the project itself. Project finance is
also usually non-recourse, meaning that if the project cannot meet its obligations, the
lenders cannot pursue the developer or sponsor's assets to pay back the project loan.26

Developers find project finance structures useful for a variety of reasons. For
example, the credit appraisal of individual projects may be more favorable than the
appraisal of the developer itself. Projects that would not be financable based on the
developer'é financial profile, become possible. In addition, it leaves the sponsors free
to pursue several projects simultaneously - each based on its own merits. In addition,
major corporations that are capabie of financing projects through other means may
choose to use project finance as a way to isolate the project's debt to equity ratio
effects from its own balance sheet. Other financing techniques might restrict the
developer's ability to invest in multiple projects.2’ :

Project financing has disadvantages. It is typically expensive. Lenders perfdrm
very careful due diligence engineering and financial reviews that keep transaction costs
high. Interest rates are higher than they would be for a typical direct loan. Project
financing also often involves restrictive covenants and supervision.28

A hypothetical example can best explain the project finance process and the cash
flows involved in the process.

% Ibid.

26 Scott L. Hoffman, "A Practical Guide to Transactional Project Finance: Basic Concepts, Risk
Identification, and Contractual Considerations,” The Business Lawyer, Vol. 45. November 1989, p.
182.

27 bid. p. 187.

28 1Ibid., p. 188, and Personal Commumcauon, Dav1d Miller, Sithe Energies, December, 1993.
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Project Finance: An Examo]

Windy Development Corporation (WDC), a medium size independent power
producer specializing in wind energy, has responded to a large utility's — Consolidated
Public Service or CPS - competitive bid solicitation. WDC has offered to build a
wind facility to supply power below the utility's avoided cost. CPS has accepted the
bid at the price that WDC offered, and the two have negotiated a 20 year power sales
agreement. WDC has also received all the permits it needs to build the windpower
plant, it has completed the wind resource sfudies, and has completed most of the
engineering necessary to build the project. The engineering work has focused on
identifying the size and type of wind turbines to use, based on site-specific wind speed
data.

WDC has also completed a financial model showing how the project will incur
expenses and generate revenue over its life. ' WDC now needs money to go forward.
Because it does not have the internal capital to build the facility, it goes through the
project finance process to raise $50 million.

WDC secures an investment banker located in midtown Manhattan to serve as a
guide through the process, to help structure the deal, and to make contact with the
potential lenders and investors. This investment banker will charge a fee for her work,
but will be invaluable because WDC does not have the labyrinth of contacts it needs to
secure the money to build the project. The investment banker takes a close look at
WDC and the project and feels comfortable that WDC is a reliable project
sponsor/developer and that the project will perform as well as WDC says it will. The
investment banker then takes the project to a number of banks.

One large Canadian Bank, Canada Financial, is very interested in financing the
project. It looks closely at the project at this point, but focuses on a few specifics.2?

2 In this hypothetical example, we assume that Canada Financial is the only senior lender. Other
financings may have multiple senior lenders with complex agreements between them. Canada Financial,
like all the companies named in this hypothetical example, is itself hypothetical.
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Power Purchase Agreement

Canada Financial examines the power purchase agreement. Like all the
investors and lenders involved in this project, this bank looks to the power
purchase agreement as assurance that it will earn the return it expects.
Generally the bank will not finance a project unless the term of the power
purchase agreement is at least as long as the term of the loan. Canada Financial
is typical of commercial banks in that it offers a three year "construction loan,"
(the three year loan used to finance construction of the project) plus a 15 year
"term loan," -beginning once the project is built and producing power. Other
lenders like insurance companies offer longer term loans.

The Canadian bank also examines the creditworthiness of CPS to make
sure that CPS will meet its obligations to buy power. The bank may also look
at CPS' history - its record of negotiating or attempting to renegotiate existing
power contracts. This agreement must — like any legal contract — appear
practical for all parties, enforceable, and unlikely to change.

Unlike cogenerators, who produce useful thermal output which is sold to
a steam host, the renewable energy project produces only electrical energy. As
a result, the power purchase agreement is the primary or sole source of revenue
for the project, and is scrutinized in detail. The following provisions are

* particularly important. ) '

Price

Canada Financial looks at the price per kilowatt hour of electricity that is
established in the power purchase contract as the primary indicator of the
project's ability to meet its financial obligations. Canada Financial essentially
examines the risk that that the price will change substantially in the future and
the ability of the price (and revenue stream) to meet the financial obliéations of
the project. Contracts that pay a fixed price for electricity make Canada
Financial most comfortable. Contracts that pay a variable price for electricity

~ are less attractive (and may later turn up in the financing contract in higher
interest rates).

Canada Financial may also look at the price in relationship to current or
future prices. A very. high price for electricity could make Canada Financial
nervous that utilities could challenge the contract in the future.
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Term

Canada Financial looks at the power purchase agreement as the
assurance the the project will have a secure and long term revenue stream.
Contracts for less than the term of the loan present a very large risk that will
likely keep Canada Financial and other lending institutions away.

Milestones and Security

Canada Financial looks at the milestones for completion of various tasks
and the security payments that the contract requires. The bank feels
comfortable only if those milestones appear reasonable and will not interfere
with the ability of the project to meet its financial obligations. As with the
other provisions, a difficult schedule of project milestones or large security
payments will make Canada Financial view the project as riskier. Additional
risks translate into higher interest rates in the financing contract.

Canada Financial would like to have complete confidence that WDC's
predicted revenue stream will occur as promised. Any event that might
interfere with the receipt of the predicted payments is a source of risk to Canada
Financial. If certain events cqan diminish the expected revenue then WDC can
take steps to ensure that either the events will not occur or that the pr03ect'
economics are not adversely affected by the event. For example, if
performance tests are required by the utility as a prerequisite to full payments,
WDC can incorporate redundancy into the equipment design and provide a
reserve against operational contingencies that would lead to the failure of a
performance test. Similarly, if power revenue can vary with the utility's
avoided cost WDC may need to determine a minimum rate that can be paid,
negotiate a contract floor price or try to othérwise"hedge" the variability of the
pricing.

In essence, WDC will need to "insure' against the events that could lead
to diminished revenue. The cost of such "insurance" is not necessarily related
to the cost to the utility of the event. Any remaining "uninsured" events
represent risks to Canada Financial for which it will demand a higher interest
rate as a risk premium. Some risks are "uninsurable" and may result in a
project that Canada Financial will not finance.
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The Project Will Have an Adequate Returz on Investment

Canada Financial examines the power purchase contract and the risks of
the project to decide if it will give the return it wants. Lenders and investors
will demand a higher return for greater risk. Some other investors or lenders
may even search out higher risk projects to fill in the riskier -- and higher
return - side of their portfolio. Phil Huyck of Trust Company for the West
notes that his company looks at the renewable energy subordinated debt
obligations that it owns as a small but important part of the higher return - and
higher risk -- part of the portfolio. A senior lender like Canada Financial is
not, however, in this role.30

Fuel Source

The financial community requires that developers have something - be
it wind, water, or steam -- to turn the turbines in the electric plant. WDC
presents its wind resource assessments to Canada Financial as proof that the
wind resource is adequate. Canada Financial, in turn, gives those assessments
to its independent engineer, who examines them in detail. If the engineer
agrees that there is enough wind to spin the turbines, Canada Financial will
continue to structure a deal. In the case of other technologies, sponsors must
show that they have a long term gas contract, an adequate supply of wood or
other biomass, or that the wind or water resource is adequate and dependable.

Permits

Developers must have secured all permits that can be secured before the
plant begins operating. Investors or lenders will not put their money into a
project without some assurance that the developer has secured all the permits
necessary to build and operate the facility. '

30 In the event of a default, subordinated debt holders have a smaller chance of getting their money
back than do senior debt holders.
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Developers or Sponsors Have a Financial Interest in the Project's Success

Canada Financial is considering whether to entrust millions of dollars
over 15-18 years to WDC. Despite power sales contracts, secure energy .
supplies, and all the permits, lenders like to see that the developer has a
financial incentive to keep the project running and meet the financial projections
upon which the loan is proffered.

All Parties are Experienced and Reliable

While project finance does not rely explicitly on the credit of the
developer, Canada Financial still makes an important qualitative judgment about
whether WDC appears ready and able to build the project and whether the
project operator also has a financial incentive to keep the project working.3!
One banker noted that she liked to reflect on whether she could comfortably
introduce the loan applicant to her chairman. If she did not feel comfortable
with that idea, she would be less inclined to put money into the developer's
project.32 .

The Regulatory Environment

Canada Financial looks at the regulatory climate in which WDC
proposes to build its wind farm. In WDC's hypothetical case, Canada Financial
notes among other issues that regulators appear to support the contracts that
independent power producers have negotiated with utilities.

The Technology

Canada Financial hires independent engineers to examine the technology
and its ability to produce power given the wind resource assessment. In this
hypothetical case, WDC has selected wind turbines made by a major Dutch
turbine manufacturer. Canada Financial finds that the manufacturer has
turbines with a proven track record of performance in similar climates. Canada

31 P, Nevitt, Project Financing, Euromoney Publications, (4th ed., 1983) p. 4.
32 Personal Communication, Deborah Gravinese, Toronto Dominion Bank, May, 1994.
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Financial also finds that the wind resource studies appear reasonable and that
the amount of wind at the site will indeed turn the turbines to produce power.

The Site Lease

Canada Financial assures itself that WDC has the rights to build on the
land.

The Risks

Canada Financial takes an overall look at the project's risks, for '
example: Will there be significant community opposition to building the
windfarm? Is the regulatory climate supportive of the project and the power
purchase contract?

As Canada Financial satisfies itself that the project could meet the financial
projections that WDC claims, that the wind resource studies are reasonable, that the
technology will work, and that the risks of the project are not too great, Canada
Financial agrees to pursue negotiations.

At this point -- signing up -- Canada Financial asks WDC to put up an initial
commitment fee of between $50,000 and $100,000. As the negotiations continue, the
Canada Financial asks WDC to provide copies of draft and then final engineering and
construction contracts, and operation and maintenance contracts.?3

Finally, Canada Financial is satisfied that its money is well placed in WDC's
project. The two parties close their agreement. The agreement includes many points,
but its key attributes try to control Canada Financial's exposure while letting WDC and -
its contractors make money by dictating who gets how much money at what point.
Some of the key points include:

Spreads

Canada Financial expresses the interest rate on the loan as a spread over
some generic but widely accepted interest rate. Often this might be LIBOR, or
the London Interbank Offer Rate - the rate at which banks can loan money to

33 Gravinese, supra.
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one another on the international markets. The spread will reflect the level of
~ risk that the bank feels it is taking on -- greater risk means greater spreads.

Equity Requirements

Canada Financial asks WDC to raise 20% of the $50,000,000 financing
from equity investors. The amount of equity that senior lenders require also
varies with the level of risk that the bank feels it is taking on. A hydro project
might only require 15% equity infusion. The amount of equity that senior
lenders require also varies over time. In the mid-1980's, hydro projects needed
to raise 20% of their costs from equity. By the late 1980's they needed to raise
close to one-third of their requirements from equity sources. The usual equity
requirement for hydro has now decreased to approximately 15%. 34

Reserves

Canada Financial established reserve accounts to cover the risk that the
wind project might have some temporary problems meeting its financial
obligations. In this case, Canada Financial asked that WDC pay into the
reserve accounts from a draw on the loan when the project began operation.
Reserve accounts can also be filled through the revenues from the project. The
greater the risks that lenders feel a project entails, the greater the reserve
requirements may be.

Coverages

Canada Financial asks that the WDC wind power project maintain a
certain ratio of net income to debt obligations. Falling below that ratio would
serve as a warning to Canada Financial that the project was performing poorly.
Consistent problems will bring Canada Financial's "workout department" to
meet with WDC and restructure the loan. Again, riskier projects are required
to maintain higher coverage ratios..

34 Ppersonal Communication, Steve Chiwieko, Chief Financial Officer, Adirondack Hydro, New York
State. January, 1994,




Distributions to Equity Investors

The loan agreement will usually dictate when and under what
circumstances WDC can distribute cash to the project's equity investors.

At closing, WDC is responsible for paying a fee of approximately $500,000
(less $50-100,000 it paid at signing up), the bank's attorney's fees of approximately
$600,000. (WDC felt satisfied with this amount because bank attorney's fees can range
up to $1,000,000). WDC also is reéponsible for paying approximately $50,000 for the
bank's engineers to examine the project. WDC, like many developer/sponsor, pays
these up-front fees as the first draw on the loan.

WDC then has its contractors begin work on the project. At the end of every
month, it draws up a report on the progress of construction. Canada Financial's
engineers review the report and WDC's progress, and approve a monthly draw on the
loan until the date when WDC agreed to have completed the construction. This can be
up to three years. At the end of the three year construction loan period, Canada
Financial will have put in $50,000,000, or 100% of the financing. WDC must now
pay back the full value of the construction loan — $50,000,000.35

The Term Loan36

WDC uses a $40,000,000 term loan from Canada Financial and $10,000,000
from its equity investors to pay back the construction loan. In essence, 80% of the 3
year construction loan is converted to a 15 year term loan. The term loan is typically
15 years for commercial banks and longer for other lenders like insurance companies.
Canada Financial will now receive quarterly payments from WDC. The equity
investors will receive cash distributions periodically after the plant operation and
maintenance company, Canada Financial, any reserves, and the subordinated lenders
have been paid. The equity investors assume the greatest risk in the project, but also
receive the highest returns.

This project financing has given WDC $50,000,000 over 18 years from a
combination of equity investors and a senior lender. Other project financings can be

35 Gravinese, supra..
36 The Term'Loan is also called Take-Out Financing or the Permanent Loan.
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more complicated, involving numerous lenders with varying levels of priority, and
several equity investors.

Where the Money Comes From

Three types of organizations provide or arrange financing for both renewable
and conventional energy projects: investment banks, lenders, and investors. Each has
its own interests, its own time over which it wants to recover its money, and its own
restrictions. It is worth reviewing each of these parties and their roles in the financing
process.

Investment Banks

Investment banks arrange financing; they do not usually provide the money, but
instead broker deals between the people who want money (the project sponsors) and the
people who want to lend or invest it (the banks or other financial institutions). The
investment banks earn their money from fees on the transactions they broker.

A good investment banker should look at a project with the perspective of the
people who may put money into it. Therefore investment bankers need to understand
the objectives, desires, and restrictions of the people who may provide project money.
Investment bankers may be the first stop fora project developer. Typically, an
investment banker analyzes a project, and if it looks viable, will contact the people who
are likely to put money into it.

Two types of investment banks are important in the energy project finance field:
boutique and large investment banks. Boutique and large investment banks are
distinguished by their size and specialty. Generally boutique investment banks deal
with smaller transactions. Larger investment banks deal with large transactions that
generate larger fees to cover their often higher overhead costs. Many renewable
energy projects, because they are smaller than gas, oil, or coal fired facilities, will be
brokered by the boutique investment banks.
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Commercial Banks and Other Institutional Lenders

Commercial banks loan money to project developers through departments
specializing in project finance. Many foreign banks provide funding to independent
power producers. Such lenders have included Banque Paribas, Swiss Bank Corp.,
Canadian Imperial Bank of Commerce, Toronto Dominion Bank, and others.
Prudential Power Funding, a unit of the Prudential Insurance Company, and GE
Capital, a unit of General Electric, are also major players in the project finance lending
area.’?

Project finance bank lenders typically lend for approximately 15 years, the
institutional lenders such GE Capital or Prudential Power Funding may lend for a
longer term. Each approaches prospective projects from a similar viewpoint - an
assessment of the risks and benefits of the project.

Subordinated Lenders

Subordinated lenders are a hybrid of equity investors and senior lenders.
Subordinated lenders -- such as, for instance, the pension management firm Trust
Company for the West — invest in projects and will be paid after the senior lenders but
before equity investors if the project defaults. Their investment is at greater risk than
the senior lenders’, but they also receive a higher return on their money. Firms like
Trust Company for the West use subordinated loans to fill out the riskier -- and higher
return -- portion of their portfolio.3® Because they are lenders and not equity investors,
though, they will be paid before the equity investors in the event of defauit.

Equity Investors

Equity investors typically 'provide 10% to 25% of the project's costs and
assume the greatest risk because they are last in line to be paid. At the same time, they
are compensated for taking the financial risk; pre-tax equity rates range as high as
25%.39 Equity investors approach project finance from a very different perspective
from lenders. Equity investors look carefully at the tax benefits of investing in energy

37 Independent Energy, Financial Rankings from March 1992 and 1993, Milaca, MN. Also based on
discussions with developers and members of the financial community.

38 personal Communication, Phil Huyck, Vice President, Trust Company for the West, December,
1993.

39 Chiwieko, supra.
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projects. Thus the tax credits, tax deductions, and accelerated depreciation schedules
from the 1970's and 1980's that accrue to renewable energy projects interest the equity
investors. The restrictions that the 1986 Federal tax reforms placed on those tax
advantages had a profoundly negative effect on the amount of equity available for
renewable energy facilities.40 -

Fuel suppliers, equipment vendors, or contractors may supply the project
equity. Often motivated by the desire to spur the market for their product, these
investors are frequent participants in project finance.4! Another group, Energy
Investors Fund, has used money from utility subsidiaries, insurance companies, and
pension funds to establish a $300,000,000 equity investment fund for energy projects.
This group places particular emphasis on alternative energy projects. One independent
power producer -- Caithness -- that specializes in geothermal projects has raised equity
from wealthy individuals. Caithness specializes in "green" products and projects, and
secures money from people who are looking to invest in environmentally beneficial
projects.42

CONCLUSIONS

Project finance lets independent energy project developers raise capital for large
energy projects where other financing techniques would not work. Project finance and
the private placement market are useful for medium size firms operating in the complex
energy marketplace. Developers pay a price for raising money through project finance:
interest rates are usually higher than in the public markets, private placements
generally carry more restrictive covenants and lenders and investors scrutinize projects
in detail.

Renewable energy facilities face greater scrutiny, more restrictive covenants,
and higher interest rates than do conventionally fueled facilities. The next chapter
discusses how the project finance process interacts with renewable energy development.

40 Personal Communication, Blair Swezey, National Renewable Energy Laboratory, April, 1994.
41 Hoffman, p, 192.

42 Personal Communication, Hiram A. Bingham, Vice Chairman, Caithness Resources, Inc., January
1994,
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CHAPTERYV -- BARRIERS TO RAISING CAPITAL. FOR RENEWABLES

Like most non-utility independent power funding, renewable energy projects
rely almost exclusively on project finance to raise capital. The heightened scrutiny that
the project finance process brings to conventional energy projects is even more intense
for renewable energy projects. It is critical to understand why the financial community
subjects renewables to this intense scrutiny and how this scrutiny and perceived risk
affects the financial terms that renewable projects are proffered.

It is important to note, however, that renewable energy technologies are not all
alike and therefore face different perceptions of risk. Hydro, for example, is a mature
technology that does not face much of a perception of technological risk as many other
technologies. Some biomass technologies have developed quickly, not so much in the
way that the facilities burn biomass, but in the sometimes exotic types of biomass the
facilities attempt to burn. This can createa fuel risk issue. Wind and solar plants are
new and rapidly changing technologies that face issues of their own. Although the
degree to which the various technologies experience the barriers discussed below will
be different, it is nonetheless possible to generalize about the issues that these
renewable energy technologies face. They encounter many of the same barriers and
often face the same restrictions when they try to raise capital.
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INSTITUTIONAL MEMORY

One large wind project developer, Zond Corporation, noted that during the
1980's, the real risk of renewable energy facilities was greater than the perceived
risk. Now, however, the opposite is true, and the perceived risk is greater than the
real risk.#3 One subordinated lender and pension fund manager with a long history of
involvement in the renewable energy field noted that "the universe of participants in the
renewable energy finance industry is not particularly happy.# The real and perceived
risks of investing in renewables vary from one technology to another. Certain
experiences stand out, however.

A representative from Prudential Capital reported an "institutional hangover"
from the early days when his company invested in wind technology that did not
perform as promised.45 Another former Prudential employee noted the same issue,
saying that Prudential Power had invested in wind energy technology earlier than most.
Turbine technology and wind resource assessment technology were not developed
enough at the time. As a result, lenders financed some wind projects that did not
produce enough revenue to cover their costs.4

GE Capital is similarly leery about investing in geothermal projects without
proven resources, having recently put money into one project that went bad.4” GE
Capital's unfavorable experience has tainted the outlook of other investors considering
putting money into renewable energy projects, making it harder to raise money for
such projects.48

Even hydro-electric projects -- the most mature and well-understood of the
renewables — are not immune to this somewhat more cynical attitude towards
renewable energy projects. The recent multi-year drought in California clearly showed
the fallibility of even the best hydrological studies. Similarly, the failure of the Luz

43 Personal Communication, Bob Gates, Zond Corporation, November, 1993.

44 Personal Communication, Phil Huyck, Senior Vice President, Trust Company for the West,
November, 1993. ) .

45 Personal Communication, Michael Higgins, Vice President, Prudential Power Funding, February,
1994, .

46 Personal Communication, Pamela Flynn, NationsBank, formerly of Prudential Power Funding, April,
1994. ’

47 Personal Communication, Nelson Gonzalez, GE Capital, Vice President for North and South America
Project Finance, February, 1994.

48 Bingham, supra..




Corporation as well as losses and loan write-offs resulting from that, have made it
difficult to finance solar thermal facilities.4?

The vast majority of renewable and other power projects have few problems.
One lender noted that probably only 1-2 percent of all projects go into default.

" Developers, utilities, and the financial community have learned to control much of the

risk of power projects. The 1-2 percent of all projects that are problematic, however,
are the projects that many credit committees remember best.

Memories of renewable energy projects gone bad do more to hurt the chances of
renewable energy than most other factors. As one senior vice president of Toronto
Dominion bank observed, "You create a monument to the failed investment that [credit
committees] remember...make one bad deal and..., the next one that comes along
won't easily get financed."5® Although renewable energy technologies have improved
since the time of many of these failed investments, investors who lost millions of
dollars on renewables are reluctant to invest in those technologies again.

A DEARTH OF GOOD INFORMATION

One characteristic of project finance is that - because of the intense attention
given to each deal and project — it deals well with information-intensive projects.
Project finance is thus ideally suited for the energy field, with its complex regulations,
its long run avoided cost and bidding rules, and its sometimes complex technologies.
Many renewable energy technologies change rapidly, however. Where, for instance,
wind turbines were once inappropriate because wind speeds were too low, new turbines
now produce power at the low wind speeds. Solar thermal and solar photovoltaic
technologies can now produce power much more efficiently and cheaply than they
could even five to ten years ago. The economics and the technical capabilities of
renewable energy technologies change more rapidly than the perception of the
economics and technical capabilities.

One vice president in the energy project finance area from Toronto Dominion
Bank observed that project finance relies to some extent on gut feeling -- a balancing of
risks. Often, it relies as much on a subjective feel for the technology and the developer

49 Huyck, supra.
50 Personal Communication, Michael Reddy, Sr. Vice President, Toronto Dominion Bank, February,
1994,
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as it does on an objectivé assessment.>! A vice president from Trust Company for the
West pointed out, however, that investors or lenders frequently do not have good
information on which to base their risk assessment.52

This rapidly changing technology means that the financial community does not
bhave the internal know-how to assess many renewable energy projects. It even appears
that the lenders and investors cannot find the independent engineering experts they need
to help them analyze and monitor renewable energy projects. '

This shortage of independent experts compounds the information problem. A
subordinated lender observed that he knew of only two independent experts in wind
technology*? while another investor noted that, "US Windpower's new turbine
technology, for instance, may be very good. But find the independent engineer who
knows and understands it well enough to say it will work as well as the company says
it will." Another investor said that he knew of ohly one good independent expert in
geothermal energy.

Yet, as Toronto Dominion bank observed, "The amount of work required to
follow new technology is too great ... Because the number of projects is relétively
small, it is not worthwhile for investors or lenders to hire a wind, geothermal, solar
energy or other new technology expert.” Renewables face a "chicken-and-egg”
problem. There are too few of them around to make it worthwhile for investors and
lenders to get up-to-date information, but until more reliable information is available on
a larger number of projects, developers will continue to have difficulty raising.money.
As one lender pointed out, "The day lenders become more comfortable about
renewables is when independent engineers' have a greater body of experience and are
able to give better advice because more deals have been financed. "5 A

THE ENERGY MARKETPLACE

Renewable energy projects operate in the context of the larger energy
marketplace, replete with its issues related to long run avoided costs, the sanctity of
contract, and low margins. With the other barriers that renewables face, it is important

51 Gravinese, supra.

52 Personal Communication, Brian Daly, Assistant Vice President, Trust Company for the West,
February, 1994.

53 Daly, supra.

54 Reddy, supra.
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to consider the effect that this uncertainty in the marketplace has on renewable energy
facilities, particularly the sanctity of contract.

Sanctity of Contract

A Morgan Stanley investment banker points out that project finance is based on
the sanctity of the contract and a thorough understanding of the technology.5> To the
extent that a contract disappears or materially changes, lenders and investors have a
non-recourse financing without a revenue stream to support it. The idea that utilities
could sever a contract - and the revenue stream upon which the financing is built — is
disturbing to the financial community. Lenders and investors expressed particular
concern over some New York utilities' attempts to re-open negotiations on existing
contracts. One lender expressed the concern by saying that "if there is one issue...in
the industry right now that impedes the potential development whether it is renewable
or otherwise, it is the assault on the sanctity of contract... These [project] financings
rely on the predictability of cash flow and if you remove that predictability, you cast a
significant cloud over it. "6 ‘ ‘

The unfavorable memories, the lack of up-to-date information, and the general
marketplace issues hamper a careful analysis of the risks of renewables. Banks,
institutional lenders, and investors need good information around which to structure
financing packages. Without good information, these financial institutions will either
refuse to put money into a project, or will charge high interest rates and impose
restrictive covenants as compensation for the risk they are assuming. The evaluation of
risks associated with the power sales agreement is common to traditional and renewable
energy projects, but, as discussin the prevfous chapter, can create problems that are
more acute for renewables. Outside of the power sales agreement, the risks that the
financial community sees as particularly relevant fall into two categories: fuel risks
and technology risks.

55 Goldstein, supra.
56 Reddy, supra.
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FUEL RISKS

Much of the risks of renewable energy is related to fuel. The market views
renewable fuels as less dependable, more awkward, and more expensive than gas
delivered on a long term contract by pipeline to a power plant. Broadly, the financial
community evaluates the predictability and consistency of resources, the reliability of
resource supplies, and any additional costs of renewable energy facilities.

Predictability and Copsi 'R

The market tries to predict and account for the chance of a major interruption in
fuel supply. The recent drought in California left it cynical about the dependability of
hydro. Wind spee&s in California's Altamont Pass that have been up to 35 percent
below average have increased concerns about wind availability. Similarly, contracts
for wood supply tend to be short-term, offering less comfort to lenders.

In contrast, the marketplace is familiar and comfortable with long-term natural
gas contracts with well-known, credit-worthy suppliers such as AMOCO, ENRON or
EXXON. With such arrangements, explained one investor, "Your cash flows are
locked in -- the power sales contract provides revenues and a long term gas contract
locks in the outflows."” Interestingly, the market appears not to credit the possibility of
a major gas supply interruption as much as that of wind, biomass, or water supply
interruptions.

Reliability of R 1 Additional C

Lenders and investors look for assurance that fuel supply is not only secure but
also adequate to consistently generate power. They also assess whether the fuels
" require special handling or pre-processing that could be expensive or problematic and if
the fuels could interfere with the facilities' operation. One equity investor from the
Boston-based Energy Investor's Fund compared two deals his company had recently
completed: one, a 34 MW wood-fired plant cost $60 million ($1.765 million per MW)
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and the other, a 218 MW gas-fired facility, cost $220 million ($0.991 million per
MW). The price difference, he said, could largely be attributed to the cost of solid fuel
handling systems.

TECHNOLOGY RISKS

Technology risks color the way in which the financjal community views many
renewable energy projects. A representative from Morgan Stanley, a large New York
investment bank with an active energy project finance department pointed out that,
"Project finance is not in the business of funding new and untried technologies. That is
the role of the venture capitalists."S7 A representative from one large institutional
lender, GE Capital noted that he did not feel comfortable financing "serial numbers
001-009," of a technology. The lender said that he would rather wait until someone
else has tested and proven the technology before investing his own funds.’8 A
representative from Prudential Power noted that his company had invested in wind
technology too early, at a time when "spare parts were niot available, micro-siting was
not done well, and the technology was not where it needed to be."

One investment banker, the managing director of Hicks and Morrison, cited the
experience of a wind developer who won a power sales contract based on new,
proprietary technology. This developer, however, was only able to obtain project
financing only after agreeing to substitute his technology with a European technology
with a longer track record.>®

Even existing technologies that may have been proved overseas can face
difficulties in obtaining finance. One project developer used a technology with a long
record outside the United States. To cover for uncertainties from a less familiar track
record, the senior lender required a substantial equity infusion from the manufacturer
as well as strong guarantees from the manufacturer.

- 57Personal Communication, Carol Goldstein, Vice President, Morgan Stanley, February, 1994
58 Gonzalez, supra.

59 Personal Communication, Jim Hicks, December 1993.

&0 Murley supra.
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CONSIDERATION OF ZERO FUEL PRICE FOR RENEWABLES

Many proponents of renewable energy point to the fact that some technologies —
including wind, solar, and hydro -- have a zero fuel cost, as an attractive and low risk
characteristic of renewable energy. These proponents argue that the wind, water, or
sunlight will always be free, and are therefore a less risky investment than a gas, oil,
or coal fired facility. Such conventionally fueled facilities are subject to the vagaries of
politics, international boundary disputes, and wars.

The investors and lenders who provide the funds for renewable energy projects,
however, conclude that the risk that renewable "fuels" -- be they water, wind, or sun --
will not be available is indeed greater than the risks of a long term gas contract. The
financial community structures its deals to have a predictable cash flow with as little
risk to its investment as possible. The fact that fuel prices are nil is less important than
the risk that the fuel might not be available or that the technology might break down.
One lender pointed out that there is indeed an opportunity cost when, in the case of
wind farms, the wind is not blowing -- an asset is not producing the revenue that it
could.6! .

Long term contracts for fossil fuels are deemed more reliable than an
unenforceable long term contract with nature-for sun, water, or wind. As a result,
most renewable energy facilities in fact pay a premium over the interest rate that a gas
or other conventionally fueled facility would pay.

FINANCING CONTRACT TERMS

In consideration of fuel and technology risks as well as the difficulty in
obtaining reliable information, investors and lenders generally demand higher reserves,
coverage, equity infusion and spreads for renewables. Although specifics vary among
projects and technologies, one can nevertheless make some generalizations about the
differences between renewables and conventionally-fueled facilities.

61 Reddy, supra.
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Reserves

Lenders and investors often require renewable energy project developers to set
aside reserves to insure against the risks of renewable energy resources,
particularly the possibility of interrupted supply. "Where we might look for a
$1 million reserve for renewables to compensate for fuel risks, we might not

“look for any fuel reserve for gas price risk because gas has a locked-in long-
term contract," stated one equity investor.52 Such a reserve ensures that the
project could continue to operate despite unexpected increases in fuel prices
from one short-term contract to the next. However, Prudential Power Funding
sees reserves as "a two edged sword," preferring to focus on the need for
renewable energy facilities to have higher net income to debt service coverage
ratios.%?

Coverage

While coverages have increased across the independent power industry, one
investment banker pointed out that higher coverages are necessary to
compensate primarily for fuel risks in renewable projects.®* Prudential
estimated that where coverage for a typical gas-fired facility five or six years
ago was in the neighbofhood of 1.2, it now approaches 1.4 for lenders. These
ratios, while higher than a few years ago, are still lower than those foi
renewable energy projects which face coverage ratios of up to 2.5.6

Hisher Equity Requi
Equity requirements vary across the industry and depend on a variety of issues,
including the richness of the power sales contract and the strength- of fuel supply
agreements. Recently, gas-fired facilities have tended to have an equity
requirement of approximately 15%. However, reflecting the uncertainty of the

fuel supply for some renewables as well as other risks, lenders will require
many renewables to raise as much as 25% in equity. The higher cost of equity,

62 Murley, supra.

63 Higgins, supra.

64 Personal Communication, Jonathon Bram, Vice President, CS First Boston, February, 1994.
65 JIbid.

42



" relative to debt, contributes to the generally higher cost of financing renewable
energy projects.

Spreads

The higher coverage requirements and higher equity requirements of renewable
energy facilities make financing more expensive. Some observers in the field
have noted that developers of renewable energy facilities often pay a premium
rate for financing. One investment banker estimated that it is not uncommon
for developers of renewable energy facilities to pay at least an additional point

- or more than do developers of natural gas or other facilities.56

Renewable energy facilities cost more to finance than conventional facilities. In
large part, they cost more because bad experiences with the technology color the
financial community's perception of the risk of investing in renewables. These bad

_experiences have centered largely on fuel, political, and technology risks. The
financial community is concerned that the wind, biomass, sunlight, or water that is
necessary to produce electricity will not be consistently available. The financial
community also places a risk premium on new technology — and many renewable
energy technologies are still new.

66 Hicks, supra.




CHAPTER VI - CONCLUSIONS AND RECOMMENDATIONS

INFORMATION

Renewable energy technology evolves quickly. ‘Yet frequently this rapid
evolution makes renewables difficult and expensive to finance. Often the information
about technological evolution is not available to those who invest in the energy
projects. Or those who have invested in new renewable enérgy technology in the past
have lost money and are nervous about doing so in the future -- even though technology
may have improved. Inadequate or unfavorable information is a barrier to the
development of renewables.

Four broad categories of information deficits create this financing problem:
information about the sponsor companies, information about the technology,
information about the fuel supply, and information about regulation.

Iﬁ - E] IS - C --

Independent energy producers are often privately held, thinly capitalized entities
without the assured revenue stream and long track record that many utilities possess.
There is frequently not good public information available about these companies. As a
result, they raise money through the private placement market and the project finance
process where investors and lenders analyze each project based on its own merits rather
than analyzing the activities and reputation of the energy company's portfolio of
projects. Project finance generally implies high interest rates and more intense project-
by-project scrutiny than would happen under internal finance.



Information About Technology

Technology changes rapidly in the renewables industry. Yet because renewable
energy power plants comprise a small part of most investors or lenders' total portfolio,
most of these financial institutions do not find it worthwhile to keep close track of
technology developments. As a result, some information that these financial
institutions have at hand is outdated or inadequate.

Information About Fuel Supply

Financial institutions point to fuel supply risks as the paramount problem with
renewable energy. Many renewable fuels are cheap, but their supply is less reliable
than a long term gas contract. Financial institutions feel comfortable with established
gas technology accompanied by a long term supply contract with a creditworthy entlty
Such contracts are not now available for most renewables.

Information About Regulat

Financial institutions point to the inconsistent and changing treatment of
contracts as a major deterrent to investment. Because many renewables are closer to
the edge of economic viability than, for instance, gas turbines, they require a very long
term certain contract. Gas or other fossil fuel contracts may be able to tolerate greater
volatility in contract terms or prices while still remaining v1ab1e projects; some
renewables may not have the same flexibility.




IMPLICATIONS

Renewables are a viable and valuable resource with a host of benefits, ranging
from the fuel diversity that they promote to their environmental benefits. Many are
also new technologies that bear burdens of high initial capital costs; the risk of
investing in renewables, to judge by the perceptions in the financial community,
remains greater than the risk of investing in conventional facilities. As a result, the
project finance market is nervous about many renewable energy technologies.
Regulators, utilities, and other energy policy makers can do a great deal to allay the
concerns of the financial markets.

Long Term Secure Contracts

Renewable energy facilities require long term power sales contracts to provide a
- solid revenue stream upon which to build financing. The high capital cost of renewable
energy facilities needs to be amortized over many years, or such facilities are too
expensive to finance. Because financial institutions are putting up millions of dollars
over 15 to 20 years, they must also feel that the revenue stream is secure. Without a
secure revenue stream, renewable energy facilities are not financeable.

Establish a Track Record

Many renewables are hampered by their poor performance in the past. Yet as
renewable energy technology has improved, it now needs a track record to prove to the
financial community that it works well. Through set-asides, integrated resource
planning, or through competitive bids structured to account for the benefits of
renewables, regulators and utilities can help assemble that track record.
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REPORT AND INFORMATION SOURCES

Additional copies of this “Financing Renewable Energy Obstacles and Solutions” from the
Department of Energy, are available from:

PTI Publications Center
Tel: 301/490-2188
Fax: 301/604-0158

For additional information on the process and the results of the work described in this
report or for information on the overall energy management programs in the City of New
York, please contact:

The Department of Energy/Environment

59-17 Junction Boulevard, 10th Floor
Elmhurst, NY 11373

Order No: DG/93-308
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COMMUNITIES

AUSTIN, TX - Sustainable Systems Rating
Program

The ity of Austin, long a pioneer in sustainable
research planning and practice, developed a
sustainability rating system that can be used as a
marketing too! to encourage high levels of
resource conservation, appropriate usage, and
economic development through residential
building.

91-302. $15.00

PTl - How to Save Thousands - Even
Millions of Dollars Through Energy
Effidency (Video)

Looking for ways to save energy and money?
This Urban Consortium Energy Task Force Video
shows several cost-consdous and earth-minded
methods to do so. Examples indude how
Phoenix saved $32 million through retrofitting
and how New York City built a natural-gas-
powered fleet to comply with the Clean Air Act.
92-402 FREE!

SAN DIEGO, SAN FRANCISCO, CA, &
PORTLAND, OR - Sustainable Energy for
Local Governments

With scarce resources and environmental
concems mounting, how can local governments

move toward a sustainable system? This practical -

workbook identifies key components of
sustainable energy.

Call Conservation and Renewable E
800/623-2929 for a copy.

SEATTLE, WA - Coordination of Energy
and Air Quality

Learn how Seattle City Light (SCL) worked with
industry to reduce air pollution emissions with
positive economic effect. The study conducted
during 1991 and 1992 resulted in a working
relationship between two agendies (Seattle City
Light and the Puget Sound Air Pollution Control
Agency) with the same objective - to improve air
quality and reduce energy consumption. Read
about some of the difficulties encountered and
lessons learned by SCL in accomplishing energy
conservation among residential and commerdal
customers,

92-318. $20.00

TUCSON, AZ - Tucson Solar Village—
Project Management

The City of Tuscon's 820-acre Solar Village
project seeks to provide a sustainable community
for up to six thousand residents, using solar
energy to reduce energy needs by 75%, water
conservation methods to reduce usage by 65%
per capita, and recyding programs to reduce
landfill solid waste,

91-304. $12.00

 TUCSON, AZ - Local Government
SUS T AINABLE - Planning for Community Energy Services
* Tucson has also developed a program to

- coordinate government research, utility, and
- business energy saving efforts. Results show
* that by taking a state-wide perspective on

conservation and demand management.
i 91-313. $20.00
ALSQO AVAILABLE:

; ST. LOUIS, MO - A Case Study in the Pursuit of

i Urban Energy Efficiency
; 89-315. $15.00

ECONOMIC DEVELOPMENT

. Technologies through the Assessment of
- Energy Markets

. 89-301. $14.00

© MEMPHIS, TN - Economic Development

¢ through Energy Technology Transfer:

; 87-312. $15.00

. PTI- The Hidden Link: Energy and Economic
" Development Phase II: Marketing and

- Financing Strategies for Community Energy
. Projects

- 87-310. $15.00

. 88-309. §18.00

Inguiry and Referral Services(CAREIRS) oz 1. . BUDGETS AND PURCHASING

. SEATTLE, WA - Integrating Energy Efficiency
: into Municipal Purchasing Decisions:

- Computerizing Procurement Choices

: 88-319. $15.00

Involvement in Long Term Resources

resource planning, additional savings and
environmental benefits can be achieved through

CHICAGO, IL - Implementation of Alternative

Strategies for Local Governments

SAN FRANCISCO, CA - Energy Planning for
Economic Development

. ]
"BUILDINGS:

- AUSTIN, TX - Sustainable Building

Sourcebook

. Building professionals obtain guidance through

this technical support document for Austin’s
Green Builder Program, aimed at changing
conventional building practices.

1 82-311. $18.00

- MONTGOMERY COUNTY, MD - Energy

- Effident Building design: A Transfer

. Guide for Local Governments

- A proven "how to” guide for local governments

and the private sector on the implementation of

. energy effident construction programs.
1 91-317. $7.50

SAN FRANCISCO, CA - Energy
Management Action Plan

. The City/County of San Frandisco has developed
* a methodology for local government energy

Public Technology, Inc. is the research and development arm of NLC, ICMA and NACo.
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: offices to use in designing Energy Management
- Action Plans (EMAP). The guide walks readers

through the process of creating an EMAP:

. identifying bartiers; researching a setting for the

project; and generating ideas to remove spedific
barriers. Help create more effective fadlities in
your jurisdiction via a holistic methodology.

_92-310. $20.00
- ALSO AVAILABLE:

* MEMPHIS, TN - Upgrade Energy Building
- Standards and Develop Rating System for

Existing Low-Income Housing

- 82-306 $20.00




NEW ORLEANS, LA - Low- and Moderate-Income
Residential Energy Conservation

89-321 $15.00

SAN JOSE, CA - Energy Master Planning:
Innovative Design and Energy Analysis for New
Commercial Construction

92-311. $18.00

ST. LOUIS, MO - Reducing Electricity Demand
through Energy-Related Efficient Construction
89-305. $15.00

WASHINGTON, DC - Energy Efficiency in Public

Housing
90-314. $15.00

(

COOLING AND HEATING

CHICAGO, IL - Central Station DHC (District
Heating/Cooling) Feasibility
This report explains how district energy systems can

reduce the high cost assodiated with electricity prices “

for multi-use real estate.
90-304. $18.00

PHOENIX, AZ - HVAC Equipment
Replacement for Best Size and Efficiency: A
Technology Transfer Report

This ready-to-use guide will help local governments
with technical and economic evaluations for
equipment replacement.

88-306. $15.00

ALSO AVAILABLE:

PHOENIX, AZ - Thermal Energy Storage: An
Application Guide for Local Governments
87-302. $20.00

PHOENIX, AZ - Cogeneration and Cooling in Small
Scale Applications

88-305. $15.00

PHOENIX, AZ - Impact of Urban Heat Island on
Cooling and Environment

91-323. $5.00

PORTLAND, OR - Energy Savings from Operation
and Maintenance Training for Apartment Boiler
Heating Systems

91-320 $18.00

SAN JOSE, CA - Energy Efficient Urban Cooling

Technologies: Proceedings
87-327. $10.00

LIGHTING

KANSAS CITY, MO - Modernization of
Lighting in Municipal Auditorium

Leamn how lighting effectiveness can be improved
while also decreasing cost and maintenance.
89-304. $15.00

ALSO AVAILABLE:

NEW YORK, NY - Marketing Energy Efficiency
Programs to Commercial and Industrial Firms:

Lighting Incentives and Rebates
88-322. $15.00

DEMAND-SIDE MANAGEMENT

SAN JOSE, CA - Negotiating a Demand-
Side Bid

Remove the mystery from the energy conservation-
bidding process. Get general background

; information on demand-side bidding information;

{ learn advantages and disadvantages of participation;
! and, discover alternative and “ideal” scenarios for

* bidding. In addition, preview potential pitfalls and

* lessons learned from a munidpal jurisdiction that has
¢ already been through the process and offers its

; transferable model for your benefit.

1 92-322. $12.00

1o 7%, ALSO AVAILABLE:
% - - PTIURBAN CONSORTIUM
% ENERGY TASK FORCE - Video:
"~ Variable Frequency Drives:
_ SAVING ENERGY! Also, ask
_~ for PTI’s other free videos,
" entitled the Urban
. --. Consortium Energy Task
*": Force, and Cleaner Fueled

. Vehicles.
: 92-401. FREE

'SMALL BUSINESSES

! NEW ORLEANS, LA - Reducing Impact of Energy

! Costs on Small Businesses
88-312 $15.00

. WATER DISTRIBUTION

: DETROIT, MI - Energy Optimization of

- Water Distribution System

i Looking to cut your water transmission costs? An

{ energy optimization project, such as that developed
: by Detroit, may help your jurisdiction cut one of its
: highest expenditures. Development of a computer

: program used to develop energy strategies and

¢ planning guidelines helped Detroit minimize power
{ consumption and improve pumping effidency at its
i pumping fadilities. A guidebook identifying the

i transferable methodology used to develop the

: computer program will assist you in developing an
: energy optimization program for your municipality.
: 92-301. $7.50

UTILITY MANAGEMENT

! PT1 - Electric Utility Franchise Conference

i Proceedings

i Details from the first conference of its kind indudes
: research results, negotiating experiences,

* technological advancements, and regulatory

| changes.

i 89-307. $20.00

: ALSO AVAILABLE:

' CHICAGO, IL - A Municipal Guide to Least Cost

¢ Utility Planning

© 90-323. $18.00 ‘

* CHICAGO, IL - The Electric Utility Franchise

: Expiration and Renewal Process

i 87-322. $15.00

* KANSAS CITY, MO - Use of Cogeneration System
! to Control Electrical Demand

i 90-305. $15.00

HOUSTON, TX - Electric Utility Franchise Guide
: 87-311. $20.00

ALSO AVAILABLE

DETROIT, MI - Computer Assisted Control for
- Municipal Water Distribution
87-313. $20.00

"ENVIRONMENTAIL
;MANAGEMEN‘]
HAZARDOUS WASTE

: ALBUQUERQUE, NM - Hazardous Waste as an

: Energy Manager’s Issue

: 88-317. $15.00

. HENNEPIN COUNTY, MN - Household Batteries:

: Evaluation of Collection Methods
: 89-309. $7.50

PTI - Communicating with the Public about

' Environmental Risks
_ 89-314. $13.00

SEATTLE, WA - Evaluating Progrém E;‘fectivenes's
. of Household Hazardous Waste Collection

* 90-330. $15.00-

: SEATTLE, WA - Evaluation and Comparison of

. Selected Household Hazardous Materials
. 89-313. $15.00

| RECYCLING

MEMPHIS, TN - Recycling and Composting

: Demonstration Projects for the Memphis Area

1 91-332 $25.00

* MONTGOMERY COUNTY, MD - Yardwaste

. Recycling Study: A Pilot Study for Composting
Yard Waste with Existing Leaf Composting

Program

. 89-311 $15.00
- NEW ORLEANS, LA - Waste Tire Recycling by

olysis

" Pyr
. 90-328. $20.00

* SAN DIEGO, CA - Multifamily Recycling Programs
' Program Data and Implementation Guidelines
© 91-334. $20.00

" SOLID WASTE

DADE COUNTY, FL - Maximization of

| Revenues for Power Sales from a Solid

Waste Resources Recovery Facility

: Learn how to maximize electricity revenues from

" recource recovery plants through Metro-Dade

- County’s contract with Florida Power & Light

. Company to sell excess energy produced by burning
. munidpal solid waste.

- 91-303. $20.00



\LSO AVAILABLE

{OUSTON, TX - Solid Waste Integrated Cost
\nalysis Model (Parts | and Ii)
10-306. $15.00; 91-331. $15.00

AEMPHIS, TN - Sludge Storage Lagoon Biogas

lecovery (Phases | and Il)
19-310. $15.00; 90-327. $10.00

1YDRAULIC WASTE

‘echnical Report
10-381. $15.00

JETROIT, MI - Hydraulic Waste Energy Recovéry: A

‘echnical Report - Phase I
11-811, $15.00

{OUSTON, TX - Wastewater Treatment Process
‘nergy Optimization
19-303, $13.00

ALBUQUERQUE, NM - Altemative Vehicle
‘uels in Municipal Duty: A Demonstration
‘roject

xamination of the comparative benefits of CNG,
lectricity, oxygenated fuels and gasoline as primary
uels for automobiles, with emphasis on
nvironmental impact and fleet integration.

10-316 $15.00

JENVER, CO - Technical Comparison
Yetween Hythane, CNG and Gasoline
‘ueled Vehidles

\ study demonstrating performance of Compressed
latural Gas (CNG) as compared to Hythane, a
nixture of CNG and Hydrogen, Hythane was shown
0 have the potential to meet California’s Ultra-Low
‘missions Vehide (ULEV) standard, a driterion
urrently met only by electric vehicles.

11-324, $12.00

-ONEG - Refueling Alternatives Fuel
fehicles: Lessons Learned from the
Varketplace

\ study supported by DOE, public offidals and
:nergy companies has been conducted by the
-oalition of Northeast Governors (CONEG) Policy
lesearch Center, Inc. The findings condude that
~formation and refueling are two ritical needs if
leet managers are to operate alternative fuel
ehides, The study surveyed fleet operators in
lortheast states, This report provides useful

juantitative information for dedision makers to make -

weliminary assessments of potential market demand
or the development of refueling infrastructure to
erve alternative fuel vehides.

7opies of the report are available from CONEG
£ (202)624-8450 for $50 for the two volume set,
20 for Volume I and $40 for Volume II.

: HOUSTON, TX - Compressed Natural Gas
- Fueled Vehicles: The Houston Experience ~ -
. A feasibility study with additional focus on refueling

infrastructure.
90-320 $22.00

- LONG BEACH, CA - NGV Fleet Fueling
" Station Business Plan

Promote compressed natural gas vehide use in your

: munidpality’s fleet. In this report, based on the City
. ; ; of Long Beach’s experience, market barriers as well
ETROI, Mi - Hydraulic Waste Energy Recovery: A , asan econometric model for the implementation of

a CNG infrastructure are addressed. This

. transferable model may help your munidpality
. effectively address issues assodiated with the

: implementation of such an infrastructure.

: 93-310. $18.00

: NEW YORK, NY- Alternative Transportation
: Fuels: Financing Issues

: This study examines methods of finandng altemative :
" fuel vehicles which do not indude government
. subsidies. Learn how high costs can be spread

among a number of parties in the private sector.
91-310 $12.00

: SAN DIEGO, CA - California Clean Air Act -
i A Compliance Strategy
. . The full cost of acquiring and operating a fleet of
v .

FRANSP 0 RTAT ION : compliance strategy report. Leamn from this

¢ jurisdiction’s experience how to areate a well-planned
" approach to changing over to a low emission fleet
. with minimal munidpal service interruption, and

¢ improve air quality in your region.

- 92-330. $20.00

low emission vehides is cited in San Diego’s

" PTI1 UCETF - Cleaner Fueled Vehicles (Video)

Uncertain fuel costs and environmental pressure

. make alternative fuel fleets increasingly important.

. Dedde which Cleaner Fueled Vehide is right for your
© dity or county.

‘ 92-400 FREE!

. ALSO AVAILABLE:

* BROWARD COUNTY, FL - Dual Fuel Conversion

- Demonstration and Technology Transfer Project
* 89-323 $10.00

: DETROIT, M! - Analysis of Operational,

: Institutional and International Limitations for

i Alternative Fuel Vehitles and Technologies

i 90-311 $18.00

. DETROM, M! - Fleet Assessment for Opportunities
i to Effectively Deploy Light Duty Altemative Fuel

¢ Vehicles

; 89-326 $15.00

¢ MEMPHIS, TN - Feasibility Study of Transportation
. Management Strategies

: 88-301. $15.00

| NEW YORK, NY - Alternative Transportation Fuels:
¢ Infrastructure Issues

1 89-327 $18.00

{ PHOENIX, AZ - Analysis of Programmatic Fleet

: Conversion to Ethanol Blends

! 89-330 $15.00

i PTI- Economic Evaluation Guide for Alternative

i Transportation Fuels
i 91-501 $27.00

M PTI'S ENERGY PROGRAM AINIS TO:

* Improve Energy Efficiency

¢ Create Sustainable Communities

* Enable Practical Energy Management

¢ Reduce Pollution

e Save Money

The Urban Consortium Energy Task Force of Public Technology, Inc. is
chaired by Mike Lindberg, Commissioner, City of Portland, Oregon.

Task Force Members: Albuquerque, NM; Austin, TX; Chicago, IL;
Columbus, OH; Denver, CO; Hennepin County, MN; Houston, TX; Memphis,
TN; Metro-Dade County, FL; Montgomery County, MD; Orange County, FL;
Philadelphia, PA; Phoenix, AZ; Norfolk, VA; San Diego, CA; San Francisco,
CA; San Jose, CA; Seattle, WA; Washington, DC.
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